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All the

HE usual three-valve Receiver

presents rather a difficult pro-

blem in tuning (to obtain the
best results) to the beginner.  Almost
invariably there are two condenser
dials to be rotated simultaneously and
coils to be adjusted. The * old hand,’
of course, makes light of such difficulties,
but to the novice, undoubtedly they
are certainly quite formidable.
The Set shown above, although using
one stage of H.F., is tuned entirely
by one variable condenser
one switch and has beer designed
throughout to give the best results
with the greatest possible ease. At the
sams time, however, simplification in
design has also resulted in marked
economy in outlay. Any experimenter
can now build this splendid 3-Valve
¢t under the new Radio Press Envelope

and

System at a total cost of but £5 to
£6 (excluding Valves and accessories.
of course) using the best components.
If required the L.F. Valve can be cut
out instantly by means of a switch.
Why not make up this efficient Set,
designed by G. P. Kendall, B.Sc.,
Staff Editor, and which has received
all B.B.C. Stations in London—three of
them on an ‘indoor aerial. Upon a
medium-sized outside aerial it picked up
the Madrid, Konigswusterhausen, Petit
Parisien, Eiffel Tower, and Radiola
broadcasting stations, the last-named at
very fair loud speaker strength. The
American station WGY has also been
received’ at good ‘phone strength. If
you have hitherto been afraid to build
up a multi-valve Set here is just the
Receiver you should build—order a
copy from your Bookseller to-day.

RADIO PRESS LTD., DEVEREUX COURT, STRAND, W.C.2,

. How to build the
Simplicity 3Valve Set

TMRadio Press Euvelope Pod.

B.B.C. Stations on one knob—

0 Envelope No. 3 contains
l lue prints showing panel

Iay-out (front and back) and
b gl wiring diagram, together
I with the most explicit instruc-
| tions for assemb]y It s
I practically impossible for even
| the most complete novice to
| go wrong in building up this
i Set.  Photographs showing
) finished instrument in dif-
4
[
I

ferent positions also included,
together with_ all

- working drawings.
2/9, post free.
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Sitting quietly in the basement of a large building in Paris, this man attends to the distribution
of the wireless messages of Radio Central, the great French high-power station. With the aid
of the pneumatic tubes, messages are sent from the public receiving office to the particular
gircuit desired, with the minimum of delay. Our photograph shows the “tube exchange.”
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The

yet described by Mr. Simpson.

‘““ All-Britain’”’

By HERBERT K. SIMPSON,

Fig. 1.—The Al}-Britain, ready for work.

This remarkable three-valve receiver, utilising the new Tri-Coil principle,is ceriainly the most interesting
We predict that many hundreds will -be used this coming winter,
not only for gemeral broadcast reception, but also for picking up those elusive American signals.

Receiver.

METHOD of coupling a

high - frequency valve,

seldom used in the present
day, is that in which two coils, con-
veniently of the plug-in type, are
employed, one being in the anode
circuit of the high-frequency ampli-
fier, while the second is in the grid
circuit of the next valve, transfer-
ence of energy being obtained by

coupling the two coils closely
together. Using this method of
coupling, several alternative
arrangements are possible. For

example, either or both of the coils
may be tuned, or alternatively both
may be left untuned, the latter
method resulting in a very stable
circuit at the expense of a slight
loss in signal strength. Tuning one
winding will result in a very sensi-
tive arrangement, and in the
receiver about to be described the
coil in the grid circuit of the second
valve is tuned by a variable con-
denser of 0.0003 pF. maximum
capacity shunted by a small vernier
condenser.

It will be remembered that such

a method of coupling was used with

great success in -amateur trans-
atlantic working, and the results
obtained with the present receiver
are quite in accordance with results
previously obtained with this
arrangement. Excellent reception

has been obtained {from all the
British stations, while Continental
transmissions are regularly heard.

The Completed Receiver
A photograph of the - finished

receiver is seen in Fig. I, from :

which it will be seen that the panel
is mounted vertically in apolished
mahogany cabinet, the coil-holder
being at the top, with the tuning
handles projecting above: the re-
ceiver, _Below _the coil-holder the
vilves are situated, each with its
own filament control,* while ' the
variable condensers are located at
the bottom of the panel. The small
knobs to the right of each con-
denser dial are those controlling the
vernier condensers, which are of a
new pattern manufactured by the
Radio Communication Company,
Ltd. To the right of the panel, at
the bottom, a knob is seen, which
controls a switch, of the  Utility
type, by means of which the third,

or low-frequency, valve may be -

thrown in or out of circuit at will.
The aerial and earth terminals are
situated on the left-hand side of
the receiver, while various arrange-
ments, such as series, parallel, or

constant aerial tuning -may be..

employed by connecting the correct
sockets by means of the Clix plugs,
seen in the photograph.
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Separate High-Tension Terminals

On the right of the panel is seen
‘a row of seven terminals, these
being the terminals to which the
batteries are connected. The
three top terminals are those -for
the -positive high-tension supply to
each of the three valves respec-
tively, enabling-the correct voltage
to be applied to each valve. ‘This

. is a refinement, and should in no

case be omitted, as it-is not possible
‘to obtain the best results from each
valve unless the anode voltage for
that particular valve can be
adjusted to the correct- working
value.

The fourth terminal from the
top in the right-hand row is the
common high-tension negative,
while the remaining three, in order,
are LT. 4+, LT -GB.4, and
G.B.--. The terminal for grid bias
is provided in order that the
experimenter may be certain that
his third valve is acting properly
as an amplifier, but if no extra
grid bias is used the bottom
terminal in the row must be con-
nected to the terminal immediately
above it by means of a piece of
wire. The telephones are con-
nected to the two terminals at- the
bottom of the panel to the right of
the variable condensers. It will
thus be seen that all the controls
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and terminals are close at hand,
while the whole presents a very neat
appearance owing to the design
and lay-out of the ' component
parts.
Circuit Diagram

A diagram showing the circuit
arrangement of the receiver is
given in Fig. 6, and it will be seen
that the aerial circuit comprises
the variable condensers C, and C,,
the coil L,, and the small fixed con-
denser of o.0o0r ul° capacity, by
smeans of which the constant aerial
tuning system may be introduced.
A and E are terminals, to which
the aerial and earth leads are
joined respectively, while the points
dharked X, followed by a numeral,
are Clix sockets, enabling, as far as
those in the aerial circuit are con-
cerned, the three chief forms of
aerial tuning to be employed at
will. A rubber-covered flexible
lead is fastened to the aerial
terminal A above the panel, and
this lead terminates in a Clix plug,
the lead being of sufficient length
to enable the plug to fit comfort-
ably into any of the first thres
sockets in the left-hand row count-
ing from the top. A piece of flex
about 4 in. long has a Clix plug
secured at each end, and is used in
the aerial circuit to facilitate the
connections for parallel tuning and

.
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Fig, 2.—Flush-valve sockets and vernier condensers help
to give a distinctive appearance to the set.

for the various
will be found

of connections
forms of tuning
below.
Vernier Condensers

The condensers C, (in the aerial
circuit}y and C, are vernier con-
densers, and are.a necessity. for
fine tuning on.weak signals. The
type used in this receiver is known

constant aerial tuning. A table as the micrometer condenser, and
System of Tuning. Aerial. Earth. | Other. Connections.:
Constant aerial tuning | A, flexible lead ) X, to X,
to X,
Parallel tuning, no A, flexiblelead | E Xsto X,
CA.T. to X,
Series Tuning . . A, flexible lead

to X,

Fig., 3—Taken from its cabinet, the panel reveals
the simple wiring.
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gives a fine control of tuning. They
are to be recommended, if only on
account of the small space which
they occupy.

Change-Over Switch

A switch is provided, as seen in
the circuit diagram (from which the
connections may be followed), by
means of which the last valve may
be cut out if desired. The switch,
which is of the Utility type, con-
trols the filament of V5, as well ags
changing over the telephones from
the anodesof V,and V,. When the
switch is over to the side marked (2)
the filament of V, is switched off,
and the ’phones are included in
the ancde circuit of V,, the low-

frequency transformer being out of

circu't. In this position the con-
nections fer H.T. + are somewhat
altered, as the terminal H.T., is
now disconnected, the anode supply
for V, being therefore obtained at
the terminal H.T.,, When using
two valves only, therefore, some
slight alteration to the supply to
terminal H.T.; may be necessary.
When the switch is turned to the
side marked (3), all three valves
are in use, the filament of V; being
automatically switched on and the
low-frequency transformer place:d
in circuit, while the telephones are
moved to the anode circuit of V,
by the same movement of the
switch. ;
Reversal of Coils

The three coils L,, L,, and L,
are mounted in a three-coil holder,
and provision is made by means of
Clix whereby the movable coils
may be reversed. Reaction is
obtained by coupling L, to L,
the latter being the fixed coil in the
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Fig: 4.—Everything revealed to the light of day.
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Fig. 5—The circuit joined up to use all thrée valves.

three-coil holder ; thusreversing the
connections to L., has the effect of
reversing the reaction. The
coupling between the first and
second valves is obtained by means
of I., and L;, the latter being the
right-hand movable coil. These
coils may be coupled closely
together, but greater selectivity
will be obtainable by separating
them to some extent. A reversal of
L, may be desirable, and pro-
vision for this is made in the same
way as for L.

Components and Cost
A list of the component parts
required to build this receiver will
be found below, together with the
retail prices, and it will be seen that
all parts used are of the best
quality, and the constructor is

therefore advised to adhere as
closely as possible to the specifica-

8% % 8"
Fig. 7.—The box.

tion given. He may, however, use
such parts as he may already

possess, provided they dare of un-
questionable repute and in proper
condition.

Notes on Components

The valve holders used are of a
particularly good design, there
being no possibility of damaging
a valve by surface contact of its
pins with metal parts of the socket,
while capacity between the brass
contact pieces is reduced to a
minimum. The holders are
mounted below the panel, the
valve plugging into the usual four
holes drilled in the panel. A
drilling template is supplied with
each holder to ensure accuracy of
drilling.

If desired, any suitable wire type
resistances may be employed, as
these are now available for either

s 0:00/uF

—

l /5 95

Fig. 6.—Simplified theorétical- circuit.
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Fig. 8_A perspective photograph for-use when wiring-up.

Componenis.

Cabinet.

Panel, g in. by 16 in. by } in. (Paragon, Peter Curtis, Ltd.)
2 0.0005 variable condensers (K. Raymond, new type with knob and

dial).

1 Three-coil holder (Goswell Engineering Co., Ltd.)

3 Lissenstat minor filament resistances (Llssen Ltd.)
‘“ Polar >’ micrometer condensers (Radio Communication Co.). &
« Utility ” 2- pole, 2-way switch (knob type) (Wilkins and Wright.)
* Tangent ”’ L.F. transformer (Gent and Co.).

3 H.T.C. valve holders, type C (H.T.C. Electrical Co.).

7 Clix, with insulator and locknut, (Autoveyors).

8 Clix, with locknut only (Autoveyors).

11 Terminals, 4 B:A. W.O. type, (K. Raymond),

14 ft. square wire.
Dubilier condensers :

one 0.001 pF,
one 0.004 uF.
Screws, rubber leads, ctc.

one 0.000I pF.
one 0.0003 uF.

‘bright or dull emitters. The panel,
which is of ebonite, measures
g9 in. by 16 in. by } in. thick,
and should be of the best quality.
Unless the ebonite is guaranteed
free from leakage the glossy surface
skin should in all cases be removed,
as it is most detrimental to the
results obtainable. This skin
forms a semi-conducting layer, and

will seriously impair the efficiency’

of the receiver if allowed to remain
on the ebonite. Fig. 11 is a scale
drawing, showing the lay-out
of the parts on the panel, and
all the necessary dimensions are
given for drilling the required
holes. It is desirable to have all
the .component parts at  hand
before drilling is commenced, in

331

have been drilled,

order to ensure all the holes being
of the correct size. Do not use a
pencil on the panel when marking
out, as the graphite will form a
series of leakage lines across the
panel ; use a sharp-pointed instru-
ment, and mark out on the back
of the panel, but do not become
confused and mount up the parts
the wrong way round! Make a
small ring round each hole of the
smallest size to be drilled, and
when these are finished, proceed
in the same way with the next
size hole. Much time and confusion
is saved, and there is less likelihood
of a wrong size hole being drilled.
Fig. 2 is a photograph of the
panel, showing how the parts are
arranged, which should clear up
any points of difficulty which may
arise.

Mounting the Parts.

When all the necessary holes
the various
parts may be secured in position
on the panel. To facilitate working,
mount up the smallest parts first,
leaving such relatively heavy parts
as variable condensers and low-
frequency transformer until the
last. In this way the panel does
not become so awkward to handle
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Fig. 9,—By providing pictures taken from several angles, we are able to help the

n the earlier stages of construct’on,

The positions of the fixed condensers’

may be seen in the photographs
of the back of the panel.

When everything is in position,
it is advisable to run over all nuts
with a spanner and make certain
that all are tight, as ebonite
contracts slightly under pressure,
and a nut which was previously
quite tight may be found to have
worked loose in a relatively short
time. '

constructor to make a faithful copy,

Wiring Up

‘Before the actual process of
wiring up is commenced, tin
thoroughly all places, such as
terminal shanks, to which wires
are to be joined, as this will make
the actual soldering a much easier
task. The wire, which is of square
section, should be bent to the
correct shape to fit exactly between
a given number of points, using as
little solder as possible consistent

with safety and a good joinf. A
detailed wiring diagram of the
receiver is given in the drawing,
Fig. 12, and the wiring, seen from
several angles, is made .clear in the
large photographs of the back of
the panel, Figs. 8 to 1o0.

The Cabinet

The cabinet is of a very -simple
design, and will be found easy to
construct from the dimensioned

Fig. 10.—This shows just which wires need spacing and how,
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Fig 11.—The engravmg chart and drilling diagram. You will find it worth while to

drawing given in Fig. 7. Those
who prefer may purchase the

use the new panel transfers.

Coils and Valves
For broadcast reception, when

cabinet ready made. The work is using constant aerial tuning,
carried out in % in. finished the aerial coil L, may be a
mahogany, - and two ledges are No. 50 for wavelengths up to

provided at the sides, to which the
panel is secured by means of wood
screws, the holes for which are seen
in Fig. 11.

420 metres, above which a No.
75 may be tried. This is the
left-hand movable coil in the
three-coil holder, the fixed coil

being ' L,, and the right-hand
moving coil L;. L, may be a No.
75, while L ; may be a No. 60 or 75.

Any good make of valve may be
used, and dull emitter valves will
be found quite satisfactory. The
writer foufd the following com-
bination to give excellent results.
Red Top Cossor for the high-

( 7@1 - 5
[e]
+ @I ‘ @
" "5 3 Le

+ CZ ® R4 @

© IR ore) I8 20
C )
+| @3 CE oooosayF
R (o) OOOIFF o : —
3 Lo o | R2
\"Z Vo

HY

2 t 3
+1@

TOP

LT CONTACTS

e @
CB. C7 C3 0.00034F
- 0004 »F
4 TEL © ®

Fig. 12.—Practical wiring key to be used in conjunction with the previous photographs.
Blueprints of Figs. 11 and 12 (Nos. 51a and 51b) 1s. 6d. each, post free).
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frequency amplifier, Ediswan AR
for the rectifier, and a B.T.H. B,
for the note mnidgnifier. The
constructor may have some valves
already “on' hand, and no doubt
these will be useful. Each valve
should . be tried in each socket,
excepting in the case of valves
deSIgned for one special” posmon,
in order to ascertain which com-
bination gives the best results.

‘Batteries

A high-tension voltage of about
8o volts should be used, tappings
being taken from each of the three
H.T.+4 terminals to suitable points
on the battery, the negitive of
which is connected to tl e terminal
marked H.T- in Fig. 11. As
indicated in the circuit diagram,
the third valve will require the full
high-tension voltage to be applied

and then the second, valves, the
actual voltage applied being found
by trial.
should be used, with Bright efnitter
valves, while 1f"' thoSe of the dull
emitter type are to be exclusively
employed, a 4-volt accumulator
will suffice.

A single dry-cell will probably
be found to answer quite well for
grid bias, unless'a B, valve is used,

‘in which case 2 or even 3 cells may

be tried. In Some cases no extra
grid bias will be found necessary,
in which case the terminal G.B.—=
must be connected directly to
LT -

Testing the Receiver

Owing to the ease with which
the local station may be picked
up, it is advisable to commence
testing with constant aerial tuning.

September, 1924

the flexible lead from A to X,.
The Clix sockets X, and X, must

A~-6-volt—accumulator. -bé joined together by means of the

hnk Previously -mentioned.

It may - be found more con-
venient, when commencing testing,
to join all three positive high-
tension terminals ~ together, and
joining them, by a single lead, to
the positive of the battery; .also,
the G.B.— terniinal may- be shorted
to L.T. - in the initial stages of
operation of the receiver.

Having connected up, the valves
and coils should be inserted, the
coils being as shown in the table,
Join the telephones to the ter-
minals -marked TEL in Fig. 11
and turn on the filaments of all
three valves, making sure that the
switch is over to the right. Tuning
on the variable condensers should
result in the local station being

to its anode, while the next, in Connect the aerial and earth leads easily picked up at good
decreasing order, will be the first, to A and E respectively, and join strength.
~TEST REPORT FOR THE “ALL-BRITAIN"” RECEIVER.

Stn. Aerial Coil. | ‘Anode Coil. | Sec. Coil. | A.Cond. | Sec.Cond. 2-Valve. | 3-Valve.
Radio Paris 150 250 200 114 ‘ 154 Good Phone {Mod. L.S.
5 XX 150 250 200 go 135 Mod.L.S. |V.Loud L.S.
2 BD (C.A.T) 50 100 75 85 78 Good Phone [Aud. LS.
51T 00 50 75 60 8o 150 Weak Phone Mod. Phone,
58C 50 50 75 65 50 Mod. Phone |Aud.on L.S.
5NO 50 75 60 45 100 Good Phone Mod. LS.
6BM 50 75 60 42 L 85 Good Phone |Aud. L.S.
22Y 50 75 60 40 82 Weak Phone Weak LS.
5WA o, 50 75. 60 25 72 Weak Phone |Just audible
— —— : ! t coenlLS.
44404444444 444444  specch from all the British stations 75 coils. By reference to the
+ GOOD RESULTS WITH + except Sheffield, Liverpool and chart enclosed you will see I have
+ A SIMPSON SET 4 Edinburgh—thelowerwave'lengths. given the three methods of tuning
+ + My longest distance is Aberdeen, a good testing. The chart may

FHEE440 0404000404

To the Editor of MODERN WIRELESS,

Sir,—Just a line to say how
much the construction articles by
Mr. Herbert K. Simpson are appre-
ciated. I started by building the
Crystal Receiver, described in the
March number of MODERN WIRE-
1Ess, and by listening intently in a
quiet room could follow speech quite
clearly from Birmingham (35 miles
away), using a 100 ft. aerial
outdoors. Wanting the signals
louder I added to the set the one-
valve amplifier described in the
same issue. This was a great
improvement, and 2LO came in
faintly. When your June issus
came out and I read Mr. Simpson’s
article, entitled ‘' An Efficient
Single-valve Receiver,” 1 felt that
I could get much better results
with my one-valve. I therefore
constructed that set, using a Mar-
coni D.E.R. valve. Birmingham
row comes in almost too loud
¢n the ’phones, and I have received

315 miles, and I have heard
speech from there quite distinctly,
and have verified that station
by hearing the name given. I have

‘got both music and speech from

Paris—310 miles—Ecole Superieure.
I find that I get the best results
by using series tuning with two

ifiterest you.

Should you. publish this letter
I desire to sign myself, with many
thanks for the interesting and
useful articles in MoDERN WIRE-
LEss—Faithfully yours,

AN INTERESTED NOVICE.
Leicester.,

CoNSTANT PARALLEL. SERIES.
AERIAL TUNING.

A i Deg. on

Miles. Station. Coils On, | Coils |Deg.on, Coils’| _ooos

A.R. | .0005.f A.R. .0005., A.R. Condr.
205 | Plymouth .. | 35/75| 20
120 | Cardiff 1 50/75 | 32 | 35/75| 34 | 75/75 20
go | London | 50/75 | 42 | 35/75| 46 | 75/75 26
75 Manchester ...| 50/75 50 35/75 62 75175 32
‘140 | Bournemouth | 50/75 | 56 | 35/75 | 78 | 75/75 40
310 | Paris, ES. ...l 35/75 | 86 75/75 44
160 | Newcastle {50/75 1 66 | 35/75 1 96 | 75/75 52
255 | Glasgow 50/75 | 78 | 35/75 | 118
.35 | Birmingham...| 50/75 | 112 | 50/75 | 48 | 75/75 150
315 | Aberdeen ... 50/75 [ 122 50/75 | 60
| 6MJ Leicester i i 75/75 62

34
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A Beauty Chorus

O doubt you spent long hours
in rapt contemplation of the
portraits of the Staff which

appeared in last month’s issue of
MoperN WIRELESS. But did you
realise that as you gazed upon that
galaxy of manly beauty you were
beholding in one of the pictures the
features of the Listener-in ? I do
not expect that you did, for quite
between ourselves that photograph
does not do me justice. I wish to
make a point of this on account of
the exceedingly rude remarks which
it evoked from the assembled Staff
when I bore it into the office one
day in response to an urgent tele-
phonic request from Mr. Hercy
Parris. If you will-believe me I
was told, just like that, (a) that it
has been very skilfully touched up;
(b) that my nose had been improved
out of all recognition ; (c) it made
me look years younger than it had
any right to do; (d) that I looked
in fact quite a decent fellow in it.
Naturally one met the majority of
these demonstrations of jealousy
merely with a lift of the eyebrows,
with a well-bred shrug of the
shoulders, or with a graceful wave
of the hands. Still, when they had
all finished, which did not occur for
some time, I explained that I at
any rate was not one of those who
were perpetually running round to
the photographer. When I was
asked for a photograph I made a
hasty search into the family cham-
ber of horrors and could discover
only four portraits of myself taken
during the last few years. The
first showed me helping my family
to enjoy themselves by assisting in
the construction of a castle on the
sands. This, though the likeness
was excelleat, seemed hardly suit-
able for inclusion in a gallery con-
taining a staff of serious-minded
experts (though with a few slight
alterations it might have been
made to represent me burying my
earth!). The second I fear was
quite hopeless. It was taken by an
ex-friend during a short leave in the
Great War. I had just returned to

the deck-of his sailing-boat after a
refreshing plungz in the ocean when
he snapped me garbed in a cap,
khaki, field service, officer’s, a
cigarette and a fishing rod. The
third, which showed me mounted
upon my steed and about to depart
for a chase on a hunting morning,
had neither a wireless nor an in-
tellectual atmosphere and there was
therefore nothing for it but the
fourth. This I must tell you in
confidence was a real studio por-
trait taken several years ago. Init
the photographer had certainly
done his best, and I was duly grate-
ful to him. Ido not think though
that the outburst which I have
already reported was called for. It
is strange to notice how jealousy
can warp even the sunniest natures.

How to Distinguish

But you, reader, who are a person
of taste, discrimination and refine-
ment, will not have the slightest
difficulty in identifying me at once.
You will naturally select the most
intellectual of the dials d:picted:
your eye will fall upcn the lofty
brow and the nobly shaped head
which marks me out at once from
all the rest. If Nature has bungled
a little over the rest you will say in
your kindly way, ‘‘Ah, well, we can-
not have everything. It would be
too much to expect a combination
of such a brain and perfect beauty.”
That is just what you did say ? I
thank you very much. It is
pleasant to come across kind words
now and then, even if one has to
write them oneself.

More Portraits

It occurred to me that if you
were given merely the portraits of
the official Staff and no more, a
great gap would be left,for I am sure
that you would wish to be able to
visualise the features of what I may
call the unofficial Staff who have
done so much for the advancement
of wireless in these pages. I refer
of course to those great and noble
fellows the members of the Little
Puddleton wireless club. Is Pro-
fessor Goop to be to you a name
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and nothing more ? Are you never
to know anything of the appearance
of Poddleby ? Would life be worth
living if I were not to give you por-
traits of General Blood Thunderby
and Admiral Whiskerton Cuttle ?
“No ! " I hear you answer, ‘‘No, a
thousand times no!’ and with this
reply ringing in my brain I have
taken immediate steps to remedy
the omission in our last number.
Our Need

It is unfortunate that Little
Puddleton possesses no photo-
grapher. We are a thoroughly go-
ahead town in most respects, for we
have seventeen wireless shops, and
I believe that there is a grocer, a
butcher and other necessary if un-
picturesque people of that kind.
But personal vanity has never been
a local characteristic, and though
many photographers have made an
attempt none of them has even
succeeded in flourishing among us.
The Little Puddleton Gazeite did at
one time start a series of portraits
of local celebrities,but as its printing
plant is not very up-to-date there
were of the smudgy order, which
made the photograph appear as
though it had been taken at long
range in a London fog. In fact, I
am not sure that the same block was
not used for all of them. The
matter was therefore rather difficult
The only thing for it seemed to be
to call in the services of an artist
fellow to ply his pencil. Little
Puddleton cannot boast one
amongst its inhabitants, but in the
neighbouring township of Bilge-
water Magna dwells no less a person
than Sempronius Vandyck Tittles-
worth, whose flowing mane points
him out at once as no small potatoes
in the great world of art. I know
that Tittlesworth is a first-rate
artist, for on the few occasions on
which we have met he has told me
so most emphatically. Only the
other day he bore off against all
comers a prize of £50. The prize, it
was true, was given by one of our
popular newspapers for supplying
the last line of a lim<rick,but that is
beside the point. If it proves any-
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thing it proves that the really great
are always versatile.

Our Difficult Warrior

I suggested therefore to the mem-
bers of the club that we should hire
a charabanc and journey to Bilge-
water Magna in order that Tittles-
worth might immortalise them.
This proposal I regret to say met
with very poor response, everyone
pleading either modesty or a pre-
vious engagement. The only thing
for it was to invite Tittlesworth to
stay with me for a day or two and
to turn him loose into the streets of
Little Puddleton so that he might
catch our celebrities on the wing,
so to speak, and transfer his im-
pressions to paper. The process
was a little trying to myself, since I
had to harbour the artist and whilst
I wished to converse about wireless
and of sensible. topics of that kind,
his only desire was to talk of
Tittlesworth and art.
by driving him- forth as often as
possible in search of victims I man-
aged to survive. The results of his
labours are here for you to see.* I

can assure you that each is a life-.
The

like portrait of the subject.
only person who has so far seen
Tittlesworth’s sketch of him is
General Blood Thunderby, who, in-
stead of being flattered, went off
into one of his nasty tantrums on
beholding it. The things that he
said produced an unparalleled out-
break of atmospherics in the neigh-
bourhood. He departed hot foot
for Bilgewater Magna in search of
Tittlesworth, but the artist having
had some experience of the effects
of portraiture upon the human
temper had wisely decided to spend
his fees and his summer holiday in
Iceland, to whose distant shores he
had removed himself before the
General descended like a wolf on
the fold. I understand that a
barricade is to be erected in Dever-
eux Court on Wednesdays for the

* 4 No, they are not.’ "._Ep,
“*Why not ?""—CONTRIB,
“M good man, we cannot print {ose.”—ED.
#0Oh!".—~CoNTRIB.

However,

" aerial.

next few weeks, that being the day
upon_which cheap return tickets
are issued from Little Puddleton to
the Metropolis. If the General
should happen to get through or
under the barncade a loud-speaker
demonstration will no doubt take
place.t

You will I think agree that Little

Puddleton has produced in her sons-

a wondrous company of noble types.
Gaze upon the noble brow of Pro-
fessor Goop. Observe how the
constant application of the tele-
phones has eradicated his once
flowing locks. Notice how his
trousers bag at the knees, a sure
sign of the true scientist, produced
in his case chiefly by grovelling
under the table to find a wanted
socket in the high-tension battery
with a wander plug. His shoulders
have the academic stoop and on his
forefingers and thumbs are con-
denser corns. General Blood Thun-
derby’s countenance shows you
that he has lived in Eastern climes,

sacrificing his liver for his country"
You see that he is a man who will
never allow himself -fo be defeated
by any wireless fault, however ab-

struse. 1 have known him dis-
member entirely a five-valve set to
discover what was. wrong with it,
and I have fled before his wrath
when he found that its dumbness
was due to his failure to connect the
But I will say no more of
the fine portraits which I present to
your delighted eyes. They speak
for themselves and will show you
just what the members of a go-
ahead wireless club ought to look
like.
Ambition

The kind of fellow I admire more
than I can tell you is the chappy
who wrote to a wireless paper not
long ago to ask them to give him
full particulars of the wavelengths
and call signs of the Australian
broadcasting stations. This was a
really kindly thought for that genial
and ingenious soul the radio-long-

+ That's why we are not taking risks.—Ebp.
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bowist, who has been having rather
a rotten time of late, When the
reception” "of broadcasting from
across the Herring Pond first oc-
curred splendid fields w re opened
to him,for he could always astonish
you by wonderiul tales of what he
had accomplished in the chilly
small hours of the previous morning.
But then this kind of thing became
commonplace. Everybody did it.
Even the one-valve set was found
to be capable of picking up trans-
atlantic items. As noone was bold
enough to claim to have heard
WGY on a crystal it seemed as
though all wireless men would have
to confine themselves willy-nilly to
the straight and narrow path-of
strict truthfulness, which would
have been a thousand pities, for if
you cannot give your imagination a
loose rein at times all romance
vanishes. There was a sad period
of depression when there were
practically no wonderful feats left
for the radioliar to report. Things
brightened up a little when jugo-
Slavia and Czecho-Slovakia and
places like that began to broadcast,
for you can always arouse a little
enthusiasm by reporting that you
had received Kczw.spskoff most
clearly on the previous evening. In
fact you could invent all sorts of
names that sounded like atmos-
pherics, and if your audience said
that they had never heard of these
stations you had only to glance
pityingly at them and say that they
were rather behind the times. But
now even this source of supply has
been cut off, for all European
stations have been tabulated, and
everybody is getting them. But
Australia! Surely this is a stroke
of genius, and new hope arises in our
breasts. I am wondering who will
be the first man to report that he
has heard a concert from Melbourne
or Sydney. He will be a brave
fellow, and I think that a huge
statue of him should be erected to
form one of the aerial masts of
Bush House, I only wish I dared.

THE LI1sTENER-IN.
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A Crystal Set. '

An article in which the author describes o _new rezeiagr ’gpith‘,it.zlfich
he has obtained louder signals than with any othef rrysial set.

ey

READER who prides himself

on the turn of a phrase
remarked recently that the
chief charm  of Wireless lies .in

its infinite variety. Of the making
of sets there seems no end, and
even the humble crystal recciver
is capable of many variations.
Those of us who spend a great
deal of time in experimenting are
naturally prone to modify - our
ideas from time to time as new
facts come to light, or as mnew
emphasis is thrown upon some
aspect of the subject by the latest
experiments.  The new crystal
receiver about to be described is
really well worth making, even if
you already have a crystal set,
for it includes several new ideas
and possibilities without any great
complication. .

Most experimenters are beginning
to realise that there is no ene set
that will give first-class results on
every aerial. So far as crystal
receivers are concerned one man
may find ‘a variometer instrument
suits his case, and another will
swear by a condenser-tuned arrange-
ment. As a receiving station must

be considered as a whole, including
aerial, earth and every part of the

Thé coil is speéially wound
with very thick wire.
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apparatus, accurate comparisons ar
difficult, so that the fact remains
that sometimes a set seems to
‘“match ”” an aerial in quite a
remarkable way, whereas in other
circumstances it might not work
quite so well. .

The chief virtue of the present
crystal receiver is that it is capable
of several different adjustments to
suit different aerials. It can be
used, for example, as an ordinary
circuit- crystal receiver in which
the whole . of the inductance is
in the” aerial circuit, shunted by
a-variable condenser across which
the, crystal and telephcnes. are

R L L L

=

recgnt experiments have indicated
the importance of “low-resistance
and low capacity coils for recep-
tien.

In the present instance the coil is
of low ohmic resistance and very
low self-capacity, while compactness
is achieved by winding the coil
in three slots on the special former
‘which 1 first introduced to the
wireless © public ~in  Wireless
Weekly some months ago. The
former is very simply made from
two strips of ebonite 14 in,
wide, 6 in. long by % in. thick.
In the middle of each of these
pieces is cut a }in. slot for half of

The crystal detector itself is contained within this box.

connected. If with a given aerial
the whole of the inductance is
too great for the wavelength it
is desired to receive, a portion of
it can be cut out, and either two-
thirds or one-third of the whole
inductance used. Furthermore, by
an equally simple change we can
arrange for the whole of the induc-
tance to be in a closed circuit
and only a portion of it (one-third
or two-thirds, as is desired) in the
aerial circuit, thus providing us
with an aperiodic or semi-aperiodic
coupling which in many circum-
stances proves highly efficient. The
particular switching arrangement
used also facilitates connecting the
aerial directly to the earth—
always- an advantage when the
set is left for some time, All

337

the width of the strip so that the
two pieces can be fixed together
at right angles, egg-box fashion.

After the strips have been cut
and before they are joined together
it is necessary to make three cuts
at each end of each strip for a
depth of 1} in. These slots must
be wide enough to admit of a single
turn of No. 16 D.C.C. wire. (Do
not try and substitute a finer
wire for this, as much of the
efficiency of the set depends om
the use of this thick wire.) You
will find that if you take two hack-
saw blades side by side and grip
them in the hack-saw frame that
the double width slit now made
will just take the wire. Tf it is
not convenient to use two hack-
saw blades together then you can
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make the slit wide by making two
cuts very close to one another.

Winding the Coil

No. 16 D.C.C. wire is best bought
in aldrge hank and not woun
on a small bobbin, as ‘it is very
thick and easily bent out of shape:
There is quite a-knack in using this.
thick wire for winding coils. The
best way to proceed s’ to ‘invoke
the aid of an asdistant who ca -
take the coil in his hand and rotate

LINNL B ]

t

Fig.1 .-—The theoretical diagram,

‘it slowly, paying it out to you as
you need it. - With your: assistant
handy, take one end of the wire,
pass it through one of the outer
slots and give it a sharp bend
at right angles to grip itin position.

}*

Fig. 2.—For Ionger waves.

Now rotate your coil and wind
in 20 turns in the first slot. When
the 2oth turn is reached carry on
in the second slot, and when you
have wound a further 20 turns,
pass” on to the third slot, into
which the last 20 turns is wound.

0o O

NGE
N

Fig. 3.—For shorter waves.

All three coils are of ‘course in

series, wound in the same direction.
At the end of the third set of
20 turns cut off the wire,

tn the right to. keep the coil in
place.
Coil Tapping
You should not use any shellac
or wax on this coil. Leave it quite

leaving
.a few inches projecting and bent

My
'

September,

1924

Back of panel without coil.

dry. Now scrape a little of the
cotton covering off the wire at

the end of the first 20 turns and at’

the end of the second 20 turns.
When the insulation is scraped
away for about a % in. clean the
wire and tin it with the soldering
iron. Tin also the ends of the
coil. Now set the coil aside while
you prcceed with the other work.

Components Required

So far I have not given you a list
of components. Here they are :—

One box with lid as shown in
the illustration, measuring 9 in.
by 5% in. by 5% in. (in'erior).

One ebonite panel for same
g in. by 5% in. by } in.
One variable condenser .00035

m*d, (Sterling square law is used
here, but any good make will
do).

One good quality crystal detector
with cat-whisker and crystal (that
used is a pattern known as the
‘“ Kupee ” made 'by Quality Pro-
ducts of Hyde).

Four terminals,

One socket for plug-in coil.

One short-circuiting plug (Edi-
swan).

Four terminals.

Two switch arms,

The cbmplete assembly with lid open.
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LOADING COIL PLUG
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Drilling chart for front of panel. The loading coil short circuiting plug is withdrawn and a
No. 150 coil of any recognised make inserted in the socket when it is desired to receive 5XX.
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l y, ! j?ﬁ" TAPPING
! ~—&) (Q ! 5T TAPPING
: KN PA Y e
| i i
' LR LR
: 'A, B A
' e
/ '
i
]
i
t
t
]
l -
i
L]
. <. | MovinGg
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Back of panel and wiring diagram, showing the connections of the coil. Notice that the upper
and lower switch stads are in parallel. The moving plates of the condenser should be con-
’ nected-to earth.
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Fig."4,.—For very short waves.

Eight switch studs.

Four switch stop studs.

Square section tinned copper
wire for joining up.

Two ebonite strips 6 in., by
1} in. by }in. (wood can be
substituted if desired here),

No. 16 guage D.C.C. wire.

Starting Work

If the panel is not made of
guaranteed ebonite remove the
surface skin on both sides with
fine emery before starting work.
The actual disposition of parts can

Fig. 5.—Semi-aperiodic aerijal
coupling.

be seen from the illustrations.
It will be noted that the switch
study on the upper and lower
switches are in parallel. When
all of the parts on the panel are
mounted and joined up you will
have four further ccnnections to
make to the square coil. You can

now screw the ebonite panel to
the front of the box and stand
the square coil within the box as
not troubling to attach
If you now take

shown,
it to anythmg

Mf_

Flg 6.—Another semi-aperlodlc
‘ arrangement

~

the four wires indicated to the
coil itself the stiffness of these
wires will hold the coil in position.
Notice that the coil is joined at
each end and at points one-third
and two-thirds from the beginning.
Take particular care to see that
connections are properly made as
shown.

How to Manipulate the Set™

When you have finished this
work you will have a crystal
receiver with several possible circuit
arrangements.
of the simple diagrams and repre-

a0

0%0
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Fig. 7—Central tapping method
for short waves.

]

sentations of the switch studs to
be used, you will gather what can
be done. You are recommended to
try out every arrangement to see
which is the best on your aerial,
The set has been tried out by
several members of the staff of
Radio Press as well as myself,
and different switch arrange-
ments are found to suit different
aerials.

If you make the set exactly-as
described with good quality com-
ponents and with No. 16 wire, you

\'%
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Fig. 8.—Aerial earthed.

will most probably get better
signals than any you have heard
before with a crystal receiver.
In my own case I get distinctly
louder signals than I have been
able to get with any other arrange-
ment. Incidentally it is one of the
few crystal receivers which will
give very satisfactory results on
250 metres, for receiving which the
arrangément No. 7 isrecommended.
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Let Us Know Your Results

All readers wha satisfactorily
construct this set are invited to
report the results they obtain, and
which of the several arrangements‘
best suits their own ccnditions,
When reporting it will be of value
if readers will give particulars
of the aerial used, (whether i&
is’ indoors or outdoors) and the
exact distancé from - the nearest
broadcastmg station.

xxﬁxxxxxxxxxxxxxxg

THE ' FOUR-VALVE oh
FAMILY SET.

%
E T T T T o e o

Etrtats

To the Editor of MODERN WIRELESS.

Sir,—May I congratulate you on
the excellent 4-valve set explained
n ‘“ Radio Press Envelope No. 2.”
It is just as described and gives
all results claimed. I personally
am delighted and enclose a snap of
my finished set.* May I add that
I got Radiola first test made,
Others would do well to copy this
set.

Yours truly,
E. MITTERSHEAD:

Evrdington,

Biymingham.
[*Not reproducible:—ED.}

To the Editor of MODERN WIRELESS,

THE 4-VALVE FaMILY SET.

Sir,—In actordance with your
request on page 12, of ‘‘ How to
Make and Use ' the above set, I
have much pleasure in informing
you that I have recently con-
structed the set and am highly
delighted with it, particularly in
view of the fact thatthisismy first
attempt at wireless constructional
work.

The results so far obtained aré
truly remarkable, the volume being
tremendous. I have had a 3-valve
set since January, but the “Family’”
is very much superior. In fact
reception on two valves is almost
equal to that of the j3-valve set.

I have endeavoured as far as
possible to strictly follow - your
instructions, the only alteration
being that I mounted the com-
ponents on to an ebonite panel
which I have sunk into the cabinet,
the dimensions of the latter being
increased accordingly. . I have also
used ¢‘Eureka’ transformers.

I consider that your instructions
and drawings are so clear that any-
one should be able to successfully
construct the set.

Yours truly,
A. J. FARRA,

Wentworth.Road,

York.
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O you find as an experi-

menter that broadcasting
hinders you in your research ?
I ask this because we have been
from ‘time to time the recipients of
complaints concerning the hours
and length of our transmissions.

Whatever may be your answer,
I am certain that broadcasting will
prove in the long run to have been
the experimenter’s greatest friend.

My belief is based on two main
facts.

Broadcasting has already popu-
larised wireless science generally to
an extent undreamt of even by
those intimately associated with
wireless development.

New Fields

Broadcasting has created many
new problems for the experimenter,
It is providing new fields for
conquest, and in so doing is training
many in a way which will prove
helpful in after life.

Some, perhaps many, who are
reading this may be looking for-
ward to a wireless career. Has it
occurred to vou how much larger
will be the field for your activities
now that every other person has a
wireless interest ? How few per-

sons, relatively speaking, have sent
their messages to foreign countries
by wireless, being ignorant and,
therefore, suspigious of the claims

How Broadcasting Helps

the Experimenter.

By A. R. BURROWS, Director of Programmes,
British Broadcasting Company.

Many people are under. the impression that. broadcasting has
placed many restrictions upon experimenting. In this article
Mr. Burrows removes a number-of doubts on this matter.

made for wireless transmission. In
future wireless will be a popular
channel for communication. It
will, therefore, provide employment
for engineers and operators and
inventive minds.
almost unlimited scope for research
on the commercial side is.instanced
by the fact that whereas until
recently the majority of wireless
engineers were concentrating their
energies upon the building of
high-power stations, employing long
and lofty aerials and ever-increasing
wavelengths, there is now a growing
interest in the possibilities of short
wavelengths and low-power trans-
mitters, used in conjunction with
reflectors. If the new practice
justifies itself, then it would appear
that Senatore Marconi was at no
time nearer success than in his
very earliest days when he employed
metal reflectors behind his trans-
mitting and collecting surfaces.

Outstanding Problems

1 think you will agree that broad-
casting has stirred up a very useful
interest in wireless generally. What,
then, are the problems requiring
solution ? Let us take those which
broadcasting has emphasised.

Standing high above all others is
the question of interference—inter-
ference between the broadcasting
stations themselves, and the inter-
ference with the broadcast pro-
grammes by spark stations and
harmonics from continuous-wave
stations.

Could one wish for greater scope
for experiment than the elimination
of this trouble ? It covers aerials,
tuners, the design of valve detectors,
amplifiers and what not.

Aerial Design

Do not think for one moment
that the last word has been said
on aerial design. There are many
aerials in use to-day which, although
theoretically non - directional in
character, are giving most marked
directional effects. It is not D
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That there is

many -years ago that a high aerial
and good earth were regarded as
absolutely essential for receiving
purposes, when, to the astonish-
ment of nearly everyone, it was
found that, provided an amplifying
instrument was employed to com-
pensate for the weakness of the
received signals, there was no
absolute necessity for high aerials
and good earths, but that excellent
reception could be obtained by
means of a few turns of wire
around a wooden frame, provided
that the edge of the frame was
turned in the direction of the on-
coming signals. This discovery
was followed, as one would natur-
ally expect, by all sorts of experi-
ments to ascertain how small a
frame might be employed.

Early Broadcasting

I remember well the excellent
results obtained in London when
listening to the Chelmsford high-
power station of 1920 with a frame
aerial which could be secreted in the
back of one’s coat. The amplifier,
however, was one of seven valves,
and, despite the fact that it was
fitted in a small suit-case, was really
outside the limit of portability.
To-day, of course, there are several
designs of really portable set$
which woulft give good  signals
with such ar aerial. .
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The directional properties of the frame aerial led
to all sorts of other important developments, notably
the construction of direction-finding stations for
navigational and warlike purposes. The heavy cur-
tain which has been drawn about the part played by
wireless in the Great War may never be fully lifted,
but we do know, on the authority of Admiral Sir
Henry Jackson, who was then Admiral of the Fleet,
that the observations made with wireless direction-
finding stations, by Capt. Round and a body of
highly-skilled assistants, were indirectly responsible
for the Battle of ]utland—an event which had been
sought by our Fleet for néarly two years.

Frame ‘Aerial Limitations

_ Whilst the frame aerial has many uses, it also has
hmitations. It is valueless, for instance, for cutting
out interference when the interfering station lies,
say, in a westerly direction and the station which it is
desired to receive in an easterly direction. The
frame aerial, therefore, gives little assistance to an
experimenter at Eastbourne who wants to receive
Bournemouth and cut out Boulogne.
This form of aerial, however, proved to be a step-
~ ping stone to somethmg still richer in POSSlbllltleS
an aerial which is highly sensitive to signals coming
in one direction but almost insenmsitive to those
coming in the diametrically opposite direction. It
is actually a combination of a frame aerial with a
vertical aerial, and has what are described diagram-
matically as “ heart- -shaped characteristics.” These
aerials are being constructed for commercial purposes,

but. so far have played on’y a small part in the ‘work
of the amateur experimenter.

The point I would drive home in this connection
is that even this latter aerial is by no means the last
word, and there is a most useful field for research
not only along ‘ highly directional ’ lines, but in
the simplification of these, at present, somewhat
complex devices, so as to bring them within the
requirements of the man in the street. The establish-
ment of broadcasting stations at almost all points of
‘the compass within these islands cannot be otherwise
than of assistance to the experimenter who cares to
concenfrate upon aerial problems.

-l
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Then we come to tuming processes, and particularly
to the tumng which is possible between the several
valves used in a receiving circuit. It is well known

‘that intervalve transformers can be constructed so as

to be particularly efficient on a specific wavelength.
What fascinating work is offered to the experimenter
who concentrates on ‘‘ the Himalayas of the .trans-
former world””! What useful assistance is  given by

FUEEL

A recent wireless out-
ing by the combined
Golders Green, Hen-
don, Hounslow, Hamp-
stead and St. Pancras
Wireless Societies.

On the left: A portable
set. Above: The trans-
mitting car.

the many broadcasting stations operating in the 3o0ec-
500 metres wave band !

Time Signals

How fine a field, too, our broadcast time signals
open up for research in wireless control. To what
number of per:ons has it occurred that a device
might be constructed which, responding only to the
six squeaks from Greenwich, will operate all sorts of
mechanism ? Is it too much to antitipate the day when
some ingenious experimenter in this country will come
forward with a ‘‘calling device” which will secure
wirelessly a prompt “ turnout ” by everyone to whom
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early rising is essential? In that
day the B.B.C. will undoubtedly
be willing to play its part and com-
mence its programme with the cock
crow. Don’t run away with the
idea that thousands of pounds are
required for the production of
models. It is astonishing what can
be done with a metal-cutting fret-
saw, a few files, a soldering iron
and the infinite capacity for taking
pains whieh is said to constitute
genius,

True Experimenter’s Work

The true .work of the experi-
menter, as I see it, is to.welcome
difficulties with a view to mastering
them. He should not moan be-
cause a new station in which he has
no interest puts in an appearance
next door but one. He should
argue rather, “ I am going to cut
that fellow out,” and should work
unceasingly until he has succeeded.
Close application to one task is the
finest possible training for an in-
ventive mind.

So far I have dealt only with the
problems set by broadcasting for
individuals. I feel that there are
others in° which team work could
show to advantage. - We still know

very little about the source of
atmospherics, the relation of these
disturbances to local weather, the
causes of fading, and such like. I
can imagine that in the not distant

MODERN WIRELESS

future experimenters will be de-
tailed off by their local wireless
societies to take part in national
schemes for the collection of data
bearing on these things. How
much more interesting will this
research become through the broad-
casting of weather forecasts and
other factors related to the work
in hand.

Useful Hints

Useful -hints could also be given
in the regular broadcast bul-
letins from the Radio Society of
Great Britain and the Radio Asso-
ciation. Is it too much to suggest
that valuable data can be collected
by the experimenters of Great
Britain in connection with the
shortwave developments now at-
tracting so great attention? If I
remember rightly the American
Radio League collected some most
interesting and surprising informa-
tion -about three years ago upon
the behaviour of short waves at
certain times of the day and in
certain directions across the Ameri-
can continent.

So much for the views of a
broadcaster on the increased scope
given by broadcasting to the
experiinenter. Let me now come
to a matter which more nearly
concerns the broadcast programmes.

Lessons in Morse

From time to time we have been
asked to- arrange for the broad-
casting of lessons in Morse. So far
nothing worth mentioning has been
done in this direction, not because
we are opposed to the idea, but for
the reason that we are not satisfied
that a method of teaching has yet
been submitted- which will justify
the time set apart to it. We have
to keep in mind the fact that Morse
practice from the broadcasting
stations in regular programme hours
would have but a very limited
appeal, and that for each ten
persons interested annoyance would
probably be given to one thousand
others. There is also the difficulty
that- Morse transmission at ten
words per minute would be value-
less to beginners, and irritating for
those who pride themselves on a
good average of eighteen.

Emergency Possibilities

A training in Morse is useful if
only as a new exercise for the brain.
It may even be of national value
in time of emergency, so that there
are good grounds for considering
regular transmissions in Morse
characters provided they can be
arranged so as not to interfere
with present programmes. The
question then arises, when and for
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Here the views of

what period ?
the readers of MoDERN WIRELESS

will be welcomed. Only, when
addressing them to your Editor, do
try to visualise the position of fellow
experimenters—who may not leave
business until 7 p.m.—and of those
to whom music alone hath charms.

THE FIVE-CIRCUIT
RECEIVER

To the Editor of MODERN WIRELESS.
Si1r,—A few days ago, I made u»
the five circuits one-valve receiver,
of which the constructional details
were given in the April issue of
MoDERN WiIRELESS, and have ccme
to the conclusion that it is by fa-
the best one-valve circuit that I
have handled.” I only use it as a
and ' these are
some of the results I have had.

" On a twenty-foot indoor aerial
I have heard KDKA quite distinctly
and also WGY. 1T have also heard
Chelmsford so loud that it would
have easily worked a loud-speaker.

In "addition to these I have
heard * several amateur transmi-
sions.

I am going abroad very shortly
and intend taking the set with me.
Yours truly,

MicHAEL NENTSKY.
London, STV,

T
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Tri-coil Circuits
By JOHN SCOTT-TAGGART, F.Inst.P.,, A.M.IE.F.
Editor of “ Wireless Weekly” and of “ Modern Wireless.”
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"/ YHITS article describes a method
T of coupling likely to prove

highly popular. The name
“ tri-coil”” has been given to a
method of coupling which I have
employed with great success in-a
great variety of circuits.

The arrangement to be described
is applicable to so many different
classes of circuits that it is not
possible to use the name for any
particular ci-cuit, but rather for a
system of coupling. )

The method is really a combina-
tion of other well-known arrange-
ments, but possesses many advan-
tages over the more common anode
couplings.

An examination of the advan-
tages of the tri-coil system, given
on this page, will indicate that
the system has very distinctive
features which will tend to popu-
larise it amongst all classes of valve
users.

A Popular Circuit

Probably the most popular coup-
ling method in use to-dayisthe S.T.
34 circuit shown in Fig. 1. This
circuit, in spité of its general effec-
tiveness, is going to meéet a serious
rival in the tri-coil circuit for a
number of reasons. In the first
place, the S.T:34 does not lend itself
to reflex -circuits with the same
success. The S.T. 75 circuit seems
to have met with a rather mixed
reception. Those using loud-
speakers are generally very pleased,
but those using “phones experience
the troubles pointed out when the
original article dealing with this
circuit was written. Consequently,
the Fig. 1 method of coupling has
distinct limitations as regards its
adaptability to reflex methods.
Another trouble is that if efficiently
designed the first valve will tend
to oscillate even when no reaction
is applied to the anode inductance
L, by means of a coil L,. This, of
course, is due to -the inherent
coupling between the circuits L, C,
and L, C,. If the second valve
is switched off, the first valve will
frequently oscillate of its own
accord, due to this inherent coup-
ling. If the first valve is switched

off and the coupling between L, and .

L, is sufficiently tight, the second
valve will oscillate, the.reason, of
course, being that the circuit L, C,

==
—;
is not only the anode circuit of the
first valve, but also the grid circuit
of the second. It is therefore
sometimes difficult, when the whole
circuit is oscillating, to tell which
valve is causing the trouble. If,
when the set is heterodyning an

" ADVANTAGES OF THE TRI-
COIL SYSTEM

1. The efficiency of the tri-coil
method is unexcelled.

2. Adjustable reaction may be
introduced independently into the
aerial circuit and into the tuned
inter-valve circuit. The reaction,
in each case, may be adjusted to the
critical value.

3. Increasing the reaction to too
great an extent will cause only the
first valve to oscillate. There is no
ambiguity as to which valve is
oscillating, as in the case of the tuned
anode coupling method.

4. Almost any degree of selectivity
may be obtained owing to adjustable
coupling.

5. Self-oscillation, if - accidentally
set up, may be stopped immediately
by the simple movement of one coil.
This often does not apply in the case
of the tuned anode circuit method of
coupling.

6. Signal strength may be adjusted
from minimum to maximum wi
the greatest eise by a single move-
ment.

7. The method of coupling is the
only satisfactory one in many reflex
circuits where a reaction effect is
desired as well as reflex action,

8. Reflex circuits wusing tri-coil
coupling are more stable.

9. The arrangément may be em-
ployed in all cases where a_plug-in
transformer 1s now used. A very
-fine adjustment of reaction js possible.

10.. The system is absolutely_fool-
proof, and while long ranges are
obtainable the circuit may be worked
with a minimum of adjustment.

incoming signal, a slight adjust-
ment of C, immediately makes a
big difference in the beat note, then
the first valve is oscillating. If the
beat note is only slightly changed,

then it is the second valve that is

causing the trouble. It must not
be imagined that because self-
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oscillation is produced only when
the reaction coil L, i$ brought closer
to L, it is therefore the second
valve that is oscillating. In many
cases, introducing reaction to the
anode circuit of the first valve wiil
cause that valve to oscillate,

Since a tendency of the second
valve to oscillate is entirely con-
trolled by the reaction conpling
between L and L,, it is frequently
usual to introduce damping into the
aerial circuit so as to be absolutely
certain that the trouble is not being
caused by the first valve. This is
usually done by connecting the
bottom of the aerial circuit, not to
the negative terminal of the fila-
ment accumulator, but to the posi-
tive side. This, of course, involves
considerable losses, -and in many
cases it means that practically no
reaction effect is being applied to
the aerial circuit where it is really
of very great value.

Damping

In many S.T. 34 circuits, as con”
structed, the whole of the reaction
is communicated to the tuned
anode circuit, and although there is
-always a certain amount of in-
herent reaction between the tuned
anode circuit and the grid circuit of
the first valve, yet, owing to the
chance of complication due to one
or other of the valves oscillating,
and one valve acting on the other,
many experimenters ‘‘tie down’’ the
first valve by- introducing heavy
damping into the grid cirenit,
which, of course, includes the
aerial circuit.

Regarding the Fig. 1 circuit, we
must remember that, while it is
desirable to introduce the maximum
reaction into the L, C, tuned anode
circuit, yet there is no real necessity
for this reaction to be introduced
from the anode circuit of the second
valve. If it comes from the first
valve, just as good results will be
obtained, but if we dispense with
L, and couple L, to L,, although a
good circuit is obtained, yet, due to
troubles from capacity coupling,
the circuit tends to be unstable and
somewhat erratic to operate. !

Another point in connection with
the Fig. 1 circuit is that we are
dealing with the tendency of two
separate valves to oscillate, Any
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alteration of the adjustments of one
valve will affect the tendency of the
other to oscillate, and this effect is
always noticed unless very heavy
damping is introduced into the grid
circuit of the first valve. If, when
operating the Fig. 1 circuit, we
couple L; as closely as possible to
L, without producing self-oscilla-
tion, and then reduce the filament
current of the first valve, the chances
are that the second valve will im-
mediately proceed to oscillate.

Another trouble is that it is im-
possible to alter the voltages of the
second valve without modifying
the reaction effect. An increase of
voltage across the filament, for
example, while it may be desirable
from the pointof view of the rectify-
ing action of the valve, will alter the
reaction effect obtained in the
receiver., In the case of a tri-coil
circuit, however, the detector valve
mby be adjustedto its best operating
condition without regard to the
effect of these alterations on other
parts of the circuit.
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practically zero, whereas in the
Fig. 1 arrangement it is not pos-
sible to reduce the natural reaction
effec but only to mask it by intro-
ducing damping which, moreover,
cannot readily be.made variable.
Another advantage possessed by
the tri-coil method is that it is
possible to get very high selectivity,

= pE—
| &, %

@T
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Fig. 2.—In this circuit L2

Another advantage which the tri-
coil circuit has over the Fig. 1 ar-
rangement is that the reaction on
the grid circuit may be adjusted
within very wide limits when the
tri-coil method is employed. The
reaction applied to the aerial cir-
cuit may, in fact, be reduced to

T~
N
300000

10—

8 &

Fig. 3.—Explaining the tri-coil
‘principle.

5y

is aperiodic and L3 tuned:

the degree of this selectivity being,
at the same time, variable. It is
also possible in the tri-coil circuit
to vary the signal strength within
very wide limits without altering
filament adjustments or detuning.

General Theory
I propose to give in this article
some of the circuits which particu-
larly lend themselves to the em-

-ployment of the tri-coil system, and

I have also suggested circuits to
some of the constructional authors
on the Radio Press staff ; their sets
are described elsewhere in this
issue,

Before giving the actual circuits,
however, it would be as well to give
some general idea of the operation
of the tri-coil system. As its name
implies, three coils are used, and
these three coils are coupled to-
gether,
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The popular-S.T. 34 circuit.

Here L2 is tuned.

Fig. 5 shows the simplest tri-coil
circuit, in which one stage of high-
frequency amplification is followed
by detection. This circuit is un-
doubtedly the best one to try when
first carrying out experiments. The
Fig. g circuit is similar to Fig. 5,
but has an additional valve acting
as a low-frequency amplifier.

In Fig. 5 it will be seenr that there
is an aerial and grid coil L, in the
grid circuit of the valve. This
valve acts as a high-frequency am-
plifier, and the amplified currents
pass through the untuned anode coil
L,. This coil is coupled to a cojl
L, which is shunted by a variable
condenser C,. The circuit L, C, is
the grid circuit of the second valve
which acts purely and simply as a
detector, the usual grid condenser
and leak being provided. The tele-
phones are shunted by ao.002 fixed
condenser, although this condenser
makes little difference. The use of
a condenser will generally be found
to lessen the tendency to self-
oscillation.

The coils L;, L, and L; may be
mounted in a coil holder, as shown
in Fig. 6. Tn order to be sure that
the reaction effect is the right way
round on the aerial circuit, the leads
going to L, may be made reversible,

i
= £ /

8p

Fig. 4.—A single valve H. F.
amplifier.
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L

Fig. 5.—The simplest tri-coil circuit:

the leads from the coil going to two
terminals on the panel ; these leads
may then be reversed. A similar
reversal should be provided for in
the case of the coil L;, although this
is not so necessary. It will be found,
however, that there is usually a
best way round for the leads to the
coil L ..

The operation of the circuit is
really very simple; the valve V,
acts as a high-frequency amplifier,
and the amplified oscillations in L,
are induced into the circuit L, C,,
which is in the grid circuit of the
valve V,. When L, is kept well
away from L, there will be very
little reaction applied to the aerial
circuit, If a reaction effect is still
obtained, it may be nullified by
reversing the leads to L;,. When
the coil L, is tightly coupled to L,,
the maximum amplification will
usually be obtained, whereas when
L, is loosely coupled to L,, the
transfer of energy is less, so that
the potentials communicated to the
grid of the second valvearesmaller,
and weaker signals will be obtained.

‘A closer examination of what
happens is necessary if the proper
operation of the circuit is to be
understood.

Detailed Theory of Operation of
Tri-Coil Gircuits

Fig.-3 will assist considerably in
explaining the effect of the tri-coil
circuit. A valve V is so arranged
that an aperiodic anode inductance
L, is coupled to a grid coil L,,
shunted by a variable condenser
C,. The coupling is such that a
reaction effect is obtained. If the
valve V is adjusted to produce a
reaction effect without oscillating,
the bringing up of the circuit L, C,
close to the apparatus will result in
some of the reaction effect being
communieated to the circuit L; C,.
The circuit L, C,, due to its coupling
with the rest of the apparatus, wili

-absorb, as it were, some of the re.

action'effect and the damping of the
circuit L, C, will be reduced. ®
Apart from the fact that the
valve V is now reducing the damp-
ing of the circuit L, C, we also

ANODE CoiL

Fig. 6.—Method of mounting
coils.

have the interesting effect of this
circuit on the valve circuits. If the
coil L, is coupled to L, it may well
be that the absorption of reaction
effects by the circuit L, C, may
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reduce the reaction effect produced
by the valve, and if the valve were
oscillating, it is quite possible that
the coupling of L to L, would stop
the valve oscillating, provided, of
course, the circuit L; C, is tuned to
the same wavelength as L,C,.
This effect is often obtained in
loose-coupled circuits in which re-
action is employed.

If, however, the coupling between
L, and L, is loose and L, is coupled
closely to L,, then when the circuit
L,C, is tuned to the same wave-
length as the circuit L, C,, the
reaction effect produced by the
valve will increase and the valve
will quite probably oscillate.

This effect may be better ex-
plained, perhaps, by reference to
Fig. 4, which shows a single valve
high-frequency amplifier working
on the tri-coil principle. Thearrow-
heads on the right go to a detectpr,
which may be a crystal detector and.
telephones or a detector valve,
The aerial coil L,is coupled to L,
and L, is coupled to L, the three
coils being arranged in a three-coil
holder. If L, is kept right away
from L, and L, is coupled to L,
then there will be practically no
reaction on the aerial and grid cir-
cuits. Such conditions are those
illustrated in Fig. 8, which shows a
practical two-valve circuit using the
tri-coil arrangement, but with the
aerial coil well away from the other
two. If there is an aperiodic coil
in the anode circuit of a valve and a
tuned grid circuit, and these coils
are separated, there will be neither
magnetic coupling between the two
circuits, nor capacity coupling. The
capacity coupling effect is mnot
noticeable unless the anode circuit
is tuned, or virtually tuned, to the
same wavelength as the grid circuit,
and if this happens, a reaction
effect and possibly self-ossillation
will result, even though the coils in
the grid and anode circuits are well
separated.

Fig. 7.—A pictorial representation of Fig. 5.
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ys

Fig. 8.—A practical two-valve tri-coil circuit.

- Now in the Fig. 8 arrangement
conditions existing in the circuit
will depend not only on the coup-
ling or absence of coupling between
L, and L,, but also on the coupling
between L, and L. There is no
magnetic reaction, but if L, is
brought close up to L,, the anode
circuit will begin to act like a tuned
anode circuit, even though the coil
L, is aperiodic. In other words,
the coil L, and the circuit L, C, act
together like a single circuit in-
cluded in the anode circuit of the
valve. The closer the coupling the
more does this combined Ccircuit
resemble a tuned anode circuit, and
the extreme case, of course, would
be where the turns of L, are wound
directly over the turns of L, In
such a case the results would be
almostidentical with those obtained
with a tuned anode circuit.

Since a tight coupling between
L, and L, turns the anode circuit
of the first valve into what is
virtually a tuned anode circuit, the
arrangement will tend to have the
same instability as a tuned anode
circuit, i.e., when the circuit L,C, is
tuned to the same wavelength as
the grid and aerial circuits, the

first valve will tend to oscillate, due
to capacity coupling in the valve
and between the coils, even though
the grid coil 'of the first valve and
the anode coil of the first valve are
well separated. This tendency for
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effect, the damping of the circuit
L;C, will be decreased and there
will be a corresponding increase in
signal strength and in selectivity.
It is therefore important to re-
member that tightening the coup-
ling between L, and L, and the
proper tuning of L ; C, will increase.
the reaction effect produced by the:
first valve. If self-oscillation occurs
it may be at once stopped by
loosening the coupling between L,
and L.

Reverting to Fig. 5, it will be
seen that almost any effect desired
can be obtained by means of the
tri-coil method used. For ¢xample,
when first connecting up the cet the
coil L, should be kept right away
from L,, and L, brought close up to
L, If this arrangement does not
introduce quite sufficient reaction
into the aerial circuit, L, may be
brought slightly closer to L,, the
condensers C, and C, being retuned,
of course.

N
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Fig. 9.—This circuit resembles Fig. 5, but has an additional
note magnifier.

the valve to oscillate will communi-
cate a reaction effect into the aerial
circuit, and since any tuned circuit
coupled to a reaction valve circuit
will absorb some of. the reaction

Fig.

10—A pictorial representation of the Fig. 9 circuit.
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If it is desired to weaken the
signal strength, the coil L, may be
withdrawn from L.,. The degree of
reaction introduced into the circuit
L, C, will depend upon the coupling
between L, and L;C,; the coup-
ling between L, and L, of course,
must not be made so Joose that
signal strength suffers seriously ; if
the valve is too near self-oscillation
point, it is much better to'keep L,
right away from L, and if there
is still too great a tendency, L, may
be moved a little further away
from L,.- If there is still too much
tendency towards self-oscillation,
the emergency remedy, of course,
is to loosen the coupling still further
between L, and L,. If, however,
this reduces signal strength too
much, even after retuning on the
condensers, the leads to the coil L,
may be reversed, and, of course, in
extremely exceptional cases, L,
might be brought a little closer to
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L,, so that a reverse reaction effect
is fully developed.

The size of the three coils is rather
important, especially the size of the
anode coil L,.

The size of the aerial coil, of
course, depends upon the size of.
aerial, the method of tuning the
aerial circuit, and the station to be
received. When constant aerial
tuning is employed; as in Fig. 5
and Fig. 9, a fixed condenser of
0.0001 1F is connected in the aerial
lead, and the 300 metre to 300
metre broadcast waveband may be
covered with a No. 50 plug-in coil
shunted by a 0.0005p#F variable
condenser. 1f constant aerial tuning
is not employed and a parallel

~
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Fig. 11.—An interesting tri-coil reflex ciréuit.
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Fig. 12.—Pictorial representation of fig. 11,

tuning condenser is used, the coil
will be smaller and may be, say, a
No. 35. Similarly, a different size
will be required if a series tuning
condenser is employed. For the
broadcast waveband from 300°to
500 metres the coil L, may be a
No. 75 plug-in coil, while for the
same waveband the coil L, may be
a No. 50 shunted by a o.0005 uF
variable condenser. A No. 75 coil
.may be used provided a variablé
condenser of very low minimum is
‘vsed, and, jf the minimum is low
enough, a 0.0003 uF variable con-
denser will be sufficient to cover the
300 to 500 metre waveband.

The Fig.- 9 circuit is similar to
that employed in the * All Britain ”
tri-coil receiver, constructional
.details of which are given in this
issue: I have myself obtained ex-
cellent results with this particular
receiver, which .may be strongly
recommended.

The main poigt in connection
with the choice of the middle coil is
to remember that if this coil is too
large it may tend to resonate to the
same wavelength as the incoming

signals, with the result that the
valve will be unstable. If the cail is
too small there will be no trouble
in this direction, but on the other
hand the coupling between the
anode circuit and the grid circuit
of the second valve will be too loose
to obtain the full development of
signal strength.” An examination of

Mr. Harris’s article on a modifica-
tion of the Grebe circuit, which
appeared in MopERN WIRELESS of
March, 1924, will be of interest to
those reading the present article.
The arrangements described in that
article provided no method of in-
troducing any deliberate reaction
into either the aerial circuit or the
intervalve coupling circuit.

Fig. 10 is a pictorial form of the
Fig. g circuit and is reproduced for
the benefit of those to whom circuit
diagrams are still a problem.

A Single-Valve Reflex Circuit

Figs. 11 and 12 are circuits of a
single-valve reflex receiver which
I have developed, and which pos-
sesses very great stability while
enabling a perfect control of re-
action to be obtained. It will be
seen that the tri-coil system is used
and is combined with a dual ampli-
fication arrangement. Here again
reaction is introduced into the
tertiary “circuit L;C, by coupling
L, to L,. The method of feeding
the low-frequency currents into the
grid circuit, which I have adopted

.as standard for all reflex circuits, is
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Fig. 13.—The S.T. 100 circuit modified by thé adcption
of the tri-coil method. :
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with an additional stage of low-
frequency amplification .added.

s This circuit, while giving excellent
e | power, is more stable thanthe S.T.
100, owing to the entire separation

73 b et of the two transformers. It is im-

portant in this circuit, as well as
the Fig. 11 arrangement, to see that
the primary winding of the trans-
former in the aerial circuit is con-
nected the right way round. The
secondary will always have the
O.S. terminal nearest the grid, and
this also applies to the second trans-
former in Fig. 13. Tt will also be
usual to have the I.P. terminal
next to one side of the crystal
detector, although both ways should
be tried. It is important to re-
member ‘that whenever either of
the outside coils is moved the
variable condensers C, and C,
: should be retuned. The condenser
Fig. 14.—Fig. 13 shown graphﬁical'ly. shunted across.the secondary of the
' o iron-core transformer in the aerial
circuit” may have a capacity of
embodied, and greatly helps to- - oloor uF.
wards stability.
I have asked Mr. Percy W. Harris
to describe to readers the con-
struction of a set using this circuit, \
and the user of a single valve will
find that excellent resuilts are ob-
tainable. In this receiver, as in =0
the case of the other tri-coil cir-
cuit, it is desirable to be able to -
reverse the leads going to both L, :
and L.,, When first working such a
circuit it is desirable to keep L, o |
away from the other two coils, B — 73
which, however, should be brought

close together. This rule, again, e [3 ¢ ﬁ'{'illlllillllim}“
‘ rzT b2
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applies to all tri-coil circuits.

A Tri-Coil. S,T. 100 Circuit =8

A tri-coil circuit using principles =
embodied in the S.T. 100 isgivenin 3 i
Fig. 13, while a pictorial form of the

circuit is given in" Fig. 14. This Fig. 15.—Another interesting reflex receiver.
arrangement is similar to Fig. 11,

In Fig. 13 the condenser across
the loud-speaker may have a value
ofo.002 yForo.ooq4 uF. Some loud-
speakers require no condenser
whatever across them'; this again
is a matter for trial. If telephones
are used in the Fig. 13 circuit there
is'no need to have a condenser
across them, but a condenser is
necessary in Fig. 11 across the
phories, because it acts as a by-
pass for the high-frequency cur-
rents. Its value, in this case, is
0.002 uF.

— 1 H A Two-Valve Reflex Using a
M l‘wl ?M By Valve Detector
1‘ ‘||J||| 1!“ A two-valve reflex circuit is given

in Fig. 15, and, as will be seen, the
’ tri-coil principle is employed here
Fig. 16.—F’ig. 15 explained pictorially. and the same rules and values
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Fig. 17.—The addition of.an extra stage of audio frequency
amplification to fig. 15.

apply. The second valve now acts
purely as a detector, the low-fre-
quency currents being fed back
into the grid circuit of the first
valve, in the anode circuit of which>
a loud-speaker or ’phones are con-
nected. Whichever is employed,-a
condenser of 0.002 uF should be
connected, while for some loud-
speakers a;0.004 puI* will give purer
reproductign.  Tn this figure the
anode’ veltage of the second valve
may be magde very much lower, and
this will' usually increase- the sta-
bility of the circuit. The lower
anode voltage is obtained by tap-
ping off the high-tension battery
B,. 1 have tried one or two sets
made up using this circuit, and they
have given excellent results, al-
though in one case a little trouble
was experienced, due to buzzing.
In this circuit a little grid bias will
be often helpful in the grid circuit
of the first valve, and the same
remark applies to both valves in
Fig. 13, and may be applied also to
Fig. 11. :

Fig. 16 is the pictorial form of
Fig. '15. Fig. 17 is .the Fig. 15
arrangement with an extra stage
of -low-frequency amplification.
This three-valve dual circuit pos-
sesses many merits.
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A Tri-Coil Puriflex

A combination of the tri-coil
principle and the main features of
the Puriflex receiver described in
the July issue of MODERN WIRELESS
is disclosed in Fig. 18, this being a
two-valve reflex circuit in which
there is one stage of high-frequency
amplification followed by-a crystal
detector and two stages of low-
frequency amplification. No trans-
former is emploved and the circuit
does not buzz. At the same time,
the signal strength is not_so great
as wlien transformers are employed
in a suitably designed reflex circuit.
The coupling between the first and
second valves is accomplished by
means of the resistance R, which
is shunted by a condenser C, of
o.001 uF capacity. The resistance
R; may have a value of 50,000
ohms, while the grid condenser C;
has a value of o.25 uF, or, in fact,
anything not lower than o.002 yF.
The grid leak may have a value of
250,000 ohms up to 2 megohms.

) |[|[|!|]i||||||{|}—J
&

+

‘Fig. 18.—A transformless reflex.

Al
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Fig. 19.—An additional valve to fig. 18 circuit.
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Fig. 19 is similar to Fig. 18, but
this time an additional low-fre-
quency valve has been added and a
resistance R, of similar valueto R,
is connected in the anode circuit of
the second valve, while the same
sizes of grid condenser and leak are
used in the case of the third as in
the case of the second.

A Single-Valve Transformerless
Reflex Circuit

For the benefit of those who de-
sire a ‘single-valve reflex circuit
using the tri-coil principle without
the use of an iron-core step-up
transformer, Fig. 20 is given, and it
will be seen that the rectified cur-
rents from the crystal detector are
applied to the grid circuit of the
valve. Thecondenser C hasavalue
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Fig. 20.—A single-valve transformerless reflex.

of 0.00c3 pF. Fig. 21 is the pictorial

representation of the Fig. 20 circuit.
In Figs. 18, 19 and 20 the earth
connection may be made to the

first issue of MoDERN WIRELESS,
As stated at the beginning of this
article, the method of coupling is
really a combination of well-known

Fig. 21.—A pictorial representation of fig. 20.

Point X as an alternative to the
rosition shown in these drawings.

Conclusion

From an extensive experience
both with laboratory layout and
with finished receivers, using this
principle, I can confidently recom-
mend the use of tri-coil coupling,
and we shall be extremely interested
to obtain reports of results obtained
by readers with any of these circuits.
‘We always make a policy of differ-
entiating between circuits of ex-
perimental interest and those of
real practical proved value to the
hcme constructor.  The publication
of the results obtained with sets
made in accordance with some of
these circuits is sufficient evidence
cf their value.

The circuits, of course, are very
different from the dcuble reaction
circuits which T preduced over 12
menths ago and described in the

arrangements, and yet possesses a
large number of distinctive merits
of its own.

F From Our Readers

L I

To the Editor of MODERN WIRELESS.

Sir,—Being a reader of your
excellent magazine, it will interest
you to hear that 1 have made up
my receiver according to the circuit
given by Mr. Stanley G. Rattee,
in your June issue, and am pleased
to tell you that the results are
indeed fine.

Everybody has congratulated me
on the fine tone and clearness of
reception.

With an indoor aerial I can hear
Berlin clearly, though the reaction
adjustment is of course critical.
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We have now two broadcast
stations in Stockholm, one which
uses a_power of 200 watts, and the
other 500 watts.
Best wishes for further success
from a Swedish friend. Yours truly,
C. H. Lindblad.
Stockholm.

To the Editor of MODERN WIRELESS.

Sir,—1I enclose two photographs
of a recently completed receiving
set which embodies your S.T.10o
circuit.” It is in a convenient
form and may be of interest.

An anti-capacity switch is pro-
vided so that either one or both
valves may be used. Between the
fil: ment rheostats another high

Mr. Legat's set.

resistance rheostat of the pull-out
type serves the purpose of a
gradual switch for filaments—very
useful when leaving the set to un-
experienced hands. The three ter-
minals below knob of this rheostat
in centre are for grid bias con-
nections. Results with this set,
using D.E. valves (B TH. Bj

The interior.

and Mullard D.F.A.2) are very
pleasing indeed. Using the first
valve only, all B.B.C. stations can
be obtained at fair strength on
'phones, even under summer con-
ditions and wusing a single wire
aerial not more than 23ft. in
height.

Wishing continued success to
MopERN WIRELESS.—Yours truly,

E. S. Legar.
Birmingham.
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A typical Chinese pagoda. A
somewhat similar erection may
be seen at Kew Gardens,
London.

BSERVING the placid manner
in,which the average man
accepts wireless telephony as

one of the commonplace facts of life,
one cannot but remark that the diffi-
culties and fascination which wire-
less afforded the early experimenter
have become eclipsed by the ease
with which the modern valve
enables long-distance reception to
be effected.

In the early days of wireless not
only were difficulties experienced
in the amateur world, difficulties
which to-day are easily overcome,
but even the professional engineer
and operator had more than he
could wish for, in spite of the
resources at his command. = It will,
however, be admitted by those to
whom wireless is no new study that

A general view of the waterway at Canton.

Radio
Recollections

BySTANLEY
G. RATTEE,

Member 1.R.E., Staff
Editor.

the ladder they have climbed has
been made less steep by the fascina-
tion which lured them on.

One of the very earliest trans--

missions of music by wireless was
carried out during the year 1910,
the means of transmission being,
not continuous waves, but the
musical spark transmitter. It is,
indeed, not unlikely that many who
read these lines will remember with
what doubts of their own hearing
and sanity they first listened to

strains of the ‘‘ Marseillaise ”’
coming among the buzzings of
Morse. What is it ? Can it be a
dream ? No; there it is again!

In this way each one of us who
heard accepted the mysterious
music with wonderment,

Some few weeks after hearing
this . phantom musician I learned
that the apparent music was
merely the operator of the Prince
of Monaco’s private yacht L' Hiron-

Il B el e N
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The vessel in the
centre of the picture is a type of junk in which whole families
live, knowing no other home.
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A sunset scene on the Pacific,
where wireless reception is
particuiarly freaky. -

delle altering the adjustments of his
transmitter so as to vary the note
of his spark in such a way that he
was able to imitate a tune on a tin-
whistle. Thus ended the mystery !

Some twelve monthslater another
similarly uncanny experience was
hearing a human voice from across
the sea. It must.-be remembered
that at that time the only sounds
to be heard in a wireless receiver
were dots and dashes of Morse code
and, by way of a change, atmos-
pherics.  Incidentally both of
these joyful sounds are still with
us !

Listening one night at a very
late hour to the various ships
working outside New York, I was
suddenly startled to no small
extent by hearing in the telephones,
* Hullo! Hullo ! "’ and then silence.
Thinking that some trick was being
p1ayed, a careful search was made
for local practical jokers, but with-
out result. Hoping against hope,
the telephones were replaced, when
surely enough ‘‘ Hullo! Hullo! "
was again repeated. Subsequent
enquiries elicited the information
that engineers at one of the stations
belonging to an American news-
paper were experimenting in wire-
less telephony.

Thirty-Mile Transmission

A contribution in a recent issue
of Wireless Weekly dealing with
wireless recording recalls to min.l
an achievement which, although
by present-day’s standards an
insignificant one, was at the time a
source of pride. The coherer was
being used as a detector and signa’s
were recorded upon tape, the trans-
mitter being a 10-inch spark coil
connected between the aerial and
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A viewinthe Botanical Gardens,
Hong Kong.

earth. After many trials and with
much patience we actually estab-
lished t wo-way communication with
Gibraltar at 30 miles!

It is not suggested that this
distance was in any way a record,
even at that time, but it appeared
nevertheless a . world-shaking
achievement, and, looking back, its
gain called for more patience, more
adjusting, and more anxiety than
did a transmission of one hundred
times the.distance some five years
later,

A Lightning Story

During these last months. we
have both read and heard many
stories about amateur stations teing
struck by lightning. In view of
these, the following details of how
a tropical thunderstorm treated a
naval station may prove interesting
reading. The incident in question
took place in the Crown Colony of
Hong Kong,which, as the Wembley
visitor knows, is not far removed
from the Tropics. The station
referred to was one built for the
Admiralty at a point called Cap
D’Aguilar, on an open site free
from trees or houses. It was, in
fact, just one of those desolate spots
far enough removed from civilisa-
tion to please even the most
fastidious engineer who, after build-
ing the station, does not live there !

During an evening when there
were few atmospherics there came
a flash of lightning which made its
way to earth via the aerial. No-
thing preceded it; nothing gave
warning ; nothing but a loud
explosion announced its arrival.

The point from whence the
report seemed to emanate was the
“ safety spark-gap,” and a sub-

An article which
takes us back to the
time when the word
“wireless” was not

synonymous with

broadcasting.

sequent inspection of this showed
it to be completely burned out.

The station, which was put into
darkness so far as the lighting
system was concerned, conveyed
the impression of being a giant
Neon tube glowing with a ghostly
pink-blue light. This, coupled with
the fact that the report had
rendered everyone temporarily
stone-deaf, created an altogether
uncomfortable atmosphere.

A daylight inspection revealed
that the aerial had completely
gone ; the spreaders lay on the
ground,  split and broken, whilst
attached to them were the smallest
particles of insulator which could
be recognised.

Though the masts appeared to
have suffered no damage, being of
steel, the station building was
cracked across the roof, whilst a

MODERN WIRELESS

Showing the manner in which
the tall steel masts are built
up section upon section.

concrete footpath leading to the
station, parallel and directly below
the aerial position, showed a hole
some inches deep and wide.

The receiving apparatus,
strangely enough, was not seriously
damaged, although the trans-

mitting plant and land line com-
munications were sadly in want of
repair,

An Earthquake Experience

At this station, too, T had my
first experience of an earthquake.
At the time the air became oppres-
sive and stifling, causing a pro-
nounced giddiness in the head.
Following this the earth shook
beneath our feet. The station

The motor-generator and rotary spark gap for a Marconi

25 kw. transmitter.

Such apparatus as this was used at the

stations mentioned in this article.
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building creaked, but stood the
strain, while the land-line instru-
ments within began tappmg of
their own accord.

Outside the station were two
large water tanks used for cir-
culating water through the Gardner
engines ; on the tops of these tanks

were thin sheet-tin lids to keep out

"The Cap d'Aguilar station
which was struck by lightning.

dust and insects. When the quake
.began the lids rattled in a way
resembling stage thunder, when
of a sudden they fell to the ground !
The noise produced was responsible
for an immediate realisation of the
state of affairs.

Perhaps the most peculiar obser-
.vation, during the quake, which
lasted some few minutes only, was
the extraordinary condition obtain-
ing so far as wireless reception was
concerned. Nothing resembling an
atmospheric was audible, but
stations well over a thousand miles
away, which in normal times were
inaudible, could be received at good
strength and read without effort.
Small-powered stations, such as
those existing round the coast of
‘Japan and the Federated Malay
States, could be heard at good
strength upon a carborundum

crystal receiver, the apparatus in
use at the time,

A pretty cloud effect at Gib-
raltar ; the well-known rock
Jlies to the left of this picture.

Pirates

~ Whilst dwelling upon things
Chinese, there are many stories
which, if space would permit,

would provide the thrill of a book

-by Henty. Even in this modern

age with navies policing the seas,

the activities of pirates on the

China coast and rivers are many.
Compared with the stories of olden
days, the work of these modern
pirdtes lacks nothing in thrills and
hair-raising adventure.

Some few years before the war,
one of the vessels which ply between
Hong-Kong and Canton left the
latter port with passengers and
cargo, just as she had done many
times before. After some twenty

miles had been covered a group of -

passengers rushed the bridge and
the engine-room, holding up the
ship’s crew and other passengers by
means of rifles, whilst others col-
lected all the available money,
bullion and jewellery that could be

September, 1924

It is interesting here to note that
the very ceding of Hong-Kong to
Britain was the result of Chinese
disorder culminating in the death
of several British residents at
Shameen, Canton.

Screening Effects

Probably every reader of MODERN
WIRELESS has some knowledge and
experience of what has come to be
known as screening. The broad- -
cast listener, however, can scarcely
realise the pecuhar conditions pre-
vailing on the River Amazon,

Braml unless he has been there.
This river, as everyone knows, is
some two to three thousand miles
long, whilst both its swampy banks
are very thickly bordered with
trees, creepers and similar vegeta-
tion for several miles inland. The

The elaborate “leading-in'

’ arrangements which form an

essential part of every high-powered station.

found. Aftersatisfying their wants
the pirates {such these passengers
were) set fire to the vessel and
jumped over the side into waiting
sampans, making their escape.

With the pirates gone, "the
captain of the ship managed to run
his vessel ashore, whereupon most
of the passengers scrambled over
the side and swam for the beach,
the remainder either being killed
in the panic or drowned. The
vessel became a total wreck, the
fire gutting her completely.

Ships making this and similar
journeys to-day carry on their
bridges, in addition to the navi-
gators, two armed guards, but in
spite of many precautions piracy in
China and Chinese waters is just as
prevalent, just as daring and just
as cruel as’it was many years ago.
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river has also a course which twists
and turns in every direction, many
of the turns being full right-angles ;
the depth of water and width of
this and the Rio Negro permitting
ocean-going steamers to proceed as
far inland as Iquitos.

On this river the wireless atmo-
‘spheric conditions are beyond
imagination ; indeed, never have I
‘heard anything with which to
compare them. Apart from a con-
tinuous crackling and sizzling, there
is for most of the time a sort of
whistle similar to that which may
‘be heard in the telephones during
a heavy rainstorm, whilst the
volume of the crackling noises is
‘appalling.

When about 1,500 miles up the
Amazon it was necessary on one
occasion to communicate by wire-
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-less with a vessel some ten miles
lower down, but after fruitless
efforts to reach her, it was decided
to slow down our vessel and so
lessen the distance between us.
After some hours of calling and
listening without result, the vessel
appeared in sight round a bend in
-the river, when visual signals
informed us that she, too, was
calling by wireless. Efforts were
renewed by both of us, but neither
could hear the other until the two
vessels were actually in the same
straight run of water!

Since both ships were using
musical sparks, there is no possi-

bility of the signals being lost in-

atmospherics, for though they may
not have been readable, the fact
that they were not even heard can
only indicate that the neighbouring
forestry was forming an impene-
trable screeri between the two
stations.. '

A Contrast

Of less difficult -country where-

wireless has proved useful, Egypt
is perhaps the happiest.

Most -readers will know of, and
many may have heard, the -big:
station at Abu Zabal, Cairo (SUC),
for which reason the following may
hold a touch of personal interest,
The station we hear to-day is one
built for the Post Office during the
years 1920-1, but before that date
the station was working under
much the same conditions for the
Admiralty. The apparatus at the
original station was not so up-to-
date as that at present in use, but
nevertheless with an arc trans-
mitter and a_single-valve receiver
such places .as Seychelles, "Aden,
Colombo, Durban, Horsea, Mauri-
tius, etc., could be communicated
with whenever necessary. Indeed,
a daily twenty-hour service was
maintained with Horsea Island,
Portsmouth, for several years.

Single-Valve Reception

The point of interest in these
remarks lies in the fact that whereas
such stations were then of relatively
low power they were all received,
and furthermore read, upon a single-
yalve apparatus without difficulty.
Very rarely were atmospherics
troublesome and very rarely were
the nights “ freaky” (ie., very
rarely were signals rising and falling
oftf in strength). The site of the
station is perfectly flat and open,
some few miles out in the desert.

Strangely enough, this partof the
world (that is Egypt, Sudan and ad-
jacent parts) is particularly favour-
able for wireless reception, and
many cases are known of vessels in
the Red Sea.and. Indian Ocean
receiving the old veteran Poldhu
npon magnetic detectors,

General Observations

In conclusion it may be under-
stood that the best receiving condi-
tions prevail south of the Equator,
though the North Pacific round the
Aleutian Islands also offers con-
siderable opportunities for long-
distance reception.

Atmospherics appear to be at
their worst, excluding Egypt, in hot

[—
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The Pyramids at Mena, Cairo.
countries, Aden, India, Straits Set-
tlements and similar. warm spots
rarely being free from interference.

The United States -and Canada
are also some€times troubled with
bad atmospheric conditions, but
since there appears to be an unceas-
ing muddle of jamming round the
coasts of these countries, long dis-
tance reception is vary rarely pos-
sible on commercial wavelengths
even during favourable weather
conditions.

Early Amateurs

Prior to the sinking of the
‘“ Titanic ”’ in 1912, the ether round
the United States was about the
busiest it has ever been my lot to
hear. Everybody appeared to be
working at the same time on a 600-
metre wavelength, with an inex-
haustible . amount of- matter for
transmission.  The majority of
these stations were amateur trans-
mitters using spark apparatus of
any power up to about 5 kw. If
replies were not forthcommg at
once the procedure was to increase
power until communication was
established.

To-day - the amateurs have in-
creased in'number, but their opera-
tions are mainly on wavelengths
around 200 metres. Notwithstand-
ing this fact the numbers of coast
stations and ships carrying wireless
havealso greatlyincreased, and the
450and 600 metres wavelengths are
still too overcrowded for easy long
distance work. The conditions of
things prevailing in this country are
already well known to readers,
though perhaps they do not make
the most of them.
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What you are be
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IREILESS WEEKLY is
V‘/ produced to give the public
the best weekly wireless
periodical possible. The editorial
staff is already known to you, by
their connection with MoDERN
WIrELEssS, and the fact that you
read this latter magazine is indica-
tive that their articles, both
theoretical . and constructiona), are
pleasing to you. "The same ** inti-
mate '’ atmospheré is maintained
throughout the- pages -of- Wireless
Weekly, and so that you may see
how good are the contents of the
journal, here are a few notes on
features in the last month.

There has been for some time a
considerable demand for a practical
neutrodyne receiver, and in the
August 6 issue of Wireless Weekly
was published a fully detailed
constructional article on how to
build a compact neutrodyne receiver
for use with plug-in coils.

In the same issue were pullished
highly instructive articles dealing
with high-frequency transformers,
and how to build a home-made
loud speaker.

An article of special interest to
those listeners who value the
transmissions of Radio, Paris, a. .
experience difficulty in tuning them
in during the transmissicns of 5XX,
will te found in the August r3issue,
with a {ull description -of how to
make a wave-trap for separating
the stations, the method of wind-
ing the coils being very thor-
oughly dealt with.

In the followirg issue appcared
a method whereby the A.C. Mains
may be used for lighting the fila-
ments of valves, or, as an alteraa-
tive, these mayv be used for purpcses
of H.T. in one or more power stages.

The building of a single-velve
reaction receiver. is dealt with in
the same issue, and the up-to-date
transmitting times of the- feading
continental broadcasting statlons
are also given regularly.

In the August 27 numbcr there
was described a new form of wavc-
meter, bzaring the name of
** Buzzerdyne,'' which is of extreme
interest to experimenters. I'ull
constructional details of how to
build this instrument were given.

Finally, Capt. Plugge, the well-
known authority on continental
transmissions, writes a fascinating
article in the same issue on the
service given by the French broad-
casting stations. Why not order

Wiveless Weekly regularly ?
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WEEK DAYS.

Clozing-down
Eritish : , Locality tim= or ap-
Summear Name of Station. Call Slgln a:n«tdh“ aNE where Nature of Transmission. prox. dura-
Tim>. -ength. situated. tion of Trans-
mission.
am. | | T )
7.40 | Eiffel Tower ... F.L. 2600 m. Paris Weather Forecast ..| 5 minutes.
8.00 | Munich s —— 486 m. Bavaria Market Prices ..| 10 minutes.
10.00 Voxhaus xr 430 & 500 m. | Berlin Stocks and Shares ../ 3 minutes.
10.15 | Voxhaus o —430 & 500 m. | Berlin News = 50 o0 .| 10 minutes,
10.23 | Eiffel Tower .. F.L.260om. ..| Paris Time Signal in G.M.T. (Spark) 3 minutes.
.10.30 | Lyons .. Y.N. 470 m. Lyons . .| Concert Lo .. e until 11.15
am.
10.40 | Eiffel Tower .. F.L. 2600 m. Paris Cotton and Coffee quotations 5 minutes.
11.00 | Eiffel Tower .. F.L.. 2600 m. Paris - Time Signal in Greenwich Sidereall 5 minutes.
Tim= (Spark).
11.14 | Eiffe! Tower .. .| F.L. 2600 m. Paris ol Tim2 Signal in French Summer Tims| 5 minutes.
i (Spoken), followed by Weather
| Forecast.
r1.44 | Eiffel Tower .. ..| F.L. 2600 m. Paris Time Signal in G.M.T. (Spark) 3 minutes.
11.55 | Eiffel Tower .. .. F.L. 2600 m. Paris Fish Market quotations (Mondays | 5 minutes.
| excepted).
11.55 | Frankfurt 00 ..| —— 467 m. ..| Frankfurt Time Signal (spoken) followed by
N I news 50 o0 30 ..| 10 minutes.
p.m. . [
12.14 | Eiffel Tower .. .., F.L. 2600 m. Paris . .| Time Signal in French Summer Time| 5 minutes.
(Spoken), followed by Weather
l Forecast. . )
12.15 | Voxhaus 50 | 430 & 500 m. | Berlin Stock Exchange News 5 minutes,
12.30 Radio-Paris .. .l S.F.R. 1780 m. ..| Clichy Items of News .. .. ..| 15 minutes.
12.45 | Radio-Paris .. .t SF.R. 1780 m. ..| Clichy .| Concert (Light Orchestra), followed |1.45 p.m.
bv Exchange Opening Prices.
12.55 | Voxhaus . .| ——430 & 500 m. | Berlin ..| Time Signals (spoken) followed by
) News 5o T oG ..| 10 minutes,
12.55 | Breslau . | 415 m. Silesia . .| Time Signal (spoken) followed by
l Weather Report and Stock
| News i .E .. ..| 15 minutes,
12.57 | Nauen ..| P.O.Z. 2800 m. ..| Berlin ..| Time Signal in G.M,T. (Spark) 3 minutes.
1.00 | Haeren 00 - B.A.V. 1100 m. ..| Brussels . | Weather Forecast .. X ..| 3 minutes.
1.00 Leipzig bo ; S 452 M. Leipzig . .| Stock Exchange nd General News 5 minutes.
1.15 | Geneva 50 ... HB.1 1100 m. Switzerland | Weather Forecast, followed byl One half-
Lecture. hour.
2.00 Haeren e .. B.AV. 1100 m. ..| Brussels Weather Forecast .. 0B . | 5 minutes.
2.00 | Munich 50 .| ——486 m. .| Bavaria News and Weather Report 10 minutes.
2.15 Voxhaus s ..| ——430 & 500 m. | Berlin Stock Exchange News 50 ..| 5 minutes.
3.40 | Eiffel Tower .. ..|-F.L. 2600 m. .| Paris Stock Exchange Intelligence (Satur-| 8 miuutes.
| days excepted). 2
4.30 | Radio-Paris .. -l S.F.R. 1780 m. ..| Clichy News, followed by Concert and late | Until 5.45
News .m.
4.30 | Stuttgart 00 L. ——437m. ..| Wurtemburg| Light Orchestra, followed by g S
J Weather Report o “..| Until 6p.m.
4.30 | Frankfurt . 14 ——467 m. Frankfurt Music by Station Orchestra '{ Until 6p.m.
4-30 Leipzig 50 452 m. ..| Leipzig Concert 5 .. oo Until 5.30
4.50 | Haeren 50 B.AV. 1100 m. ..| Brussels Weather Forecast ..| 3 minutes
5.00 | Radio-Belgique S.B.R. 262 m. Brussels Concert i, .. . ] 6 p.m.
5.00 | Geneva 2o -H.B.1 1100 m. Switzerland | Lecture 2o 54 oo ..| One hour.
5.30 | Eiffel Tower .. F.L. 2600 m. Paris Stock Exchange, closing prices | 8 minutes.
) (Saturdays excepted).
5.30 | Voxhaus e 430 & 500 m. | Berlin Light Orchestra, followed occas-
| ‘ ionally by Sporting News Until 7.
5.50 | Haeren b o ... BAV. 1100 m. ..| Brussels Weather Forecast .. o0 . .| 5 minutes.
6.15 | Eiffel Tower .. ... F.L. 2600 m. Paris Concert, followed by Ncws Bulletin | One hour.
6.30 | Munich 00 3 | 486 m. Bavaria Light Orchestra - 5o ..| Until 7.30
8.00 | Voxhaus 50 . I 430 & 500 m. | Berlin Lecture 5 . o 45 minutes.
I~ -
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Summer
Time.

“pm. |

8.00
-8.00

8.15.

' 8.rs5

8.15.
8.15

. 8.30

8.30
8.30

8.30
9.00

G.00.

9:45
10.30
11.00

IT.44
a.m.

r2.57

a.m,
10.23:

I11.00:

IT.44
11.50
I1.55

12. 45
12.57
2.40
445
5,000
6.15
7.00
8.00
800,

8.00
&10

8.30:
8;30

9.00

9.00
9.30

10.30

10.50!

- . s | . i f Cl‘osfﬁg-down
. Locality time or
Name of Station. fC Rlsion pud Wawg -where Nature of Transmission approx.dura-
Length. | 2 2 q
: situated. | tion of

| _’ | | . Transmission
Eiffel Tower .. ..|'F.L. 2600 m. Paris ..| General Weathér Forecast . 8 minutes.
Radio-Belgique: ~.| S.B.R. 262 m. Brussels .| Concert, followed by News Bulletin | Till 10.10

) p-m.

¢ Ecole. Sup. des.Postes.| P.T.T. 385m. ..| Paris «. Lecture; followed by Concert.|Twoto three

et Telegraphes: (Usually Outside Broadcast, some-|  hours.

4 . times begins at 8 or 8.30.)

Munich. G =486 m, . .| Bawaria Music™ and Speech followed by .

. News 5 .| ro o’clock.
Leipzig oo ——452m. .| Leipzig Concert, followed by News <o} 9.35.

| Lausanne. o H.B.z Soom. - Switzerland | Concert (Thursdays cxcepted) .. Until 9.30

p.m.
| Ecole Sup. des Postes. | P.T.T. 385 m. ..| Paris Leeture; followed by - Concert Twoto’
et Telegraphes (Usually Outside Broadcast, some- three

- i times begins at 8.15 or 8.45 p. m) hours.
Radio-Paris .. ..| SF.R. 1780 m. ..| Clichy ..| General News Bulletin o8 ..| One’ halt-

} hour.
Frankfurt 00 .o ——467 m. Frankfurt Concert followed by News . .| Between 10

r and 11p.m
Stuttgait oo oo ——437 m. ..| Wurtemburg| Concert followed by News ..| Until 9.3c.
Voxhaus e ..| ——430 & 500 m. | Berlin Concert f{followed by Weather| .

: Report b Until 10.15
Radio-Patis: .. + S.F.R. 1580 m. ..| Clichy - Time Signalin French Stmmer Tlme 9.20 p.m.
followed by Concért.

. Stuttgact o wol ——437 M. ...| Wurtemburg| Repetition of - Weather Feports !

) and Time S]gnal (spoken) 6 minutes,
Madrid = —— 408 m. ..{ Spain Concert .| Untid mid-
. ) I night.
| Eiffel Tower .. ..| F.L. 2600 m. Paris ..| Time Signal in Greenwich Sidereal| 5 minutes,
Time (Spark).
Eiffel Tower .1 ..| F.L. 2600 m. Paris ..} Time Signal in G.M.T. (Spark) 3 minutes.

' Nauen = ..l POZ 2800 m. .. Berlin  ..|| Time Signal ixt GM.T. (Spark) ..| 3 minutes.

SUNDAYS.

] ! ]
Eiffel Tower .. oo F.E. 2600 m.. . Paris o.| Time Signal i G.NLT. (Spask) ..l 3 minutes.
Eiffel Tower ... «.{ F.L. 26000m.. ... Paris ../ Time Signal in Greenwich Sidereall 5 minutes.

l: ] Time (Spark).

" Eiffel Tower .. «.| FL. 2600mx. .. Par’s ~.| Time Signal in, GMLT. /SpmkI - 3 minutes.
Konigswusterbauzen [ L.P.2foem. ..| Berlin «.| Concert 5 -y ... Until p2.45

. pm,

| Eiffel Tower .. - FL.2600m. .. Paris «.| Fisl Marlkett quotations .. wo 5 musubes
Radio-Paris .. w.| SFR. 1780m. .. Clichy -« Concert: o6 o ~e o E.$5 pamu.

' Nauen . «.| P.O.Z. 2800.m.. .. Berlin ~./ Time Signal im G.M.T. {Spark) ..| 3 minutes.
Ned. Radio Industrie | P.€.G.G. 1050 . = The Hague | Concert o == - -] Until 540

p.m.
Radio~Paris .. ool SEFR.3780 mu. .., Clichy Concert, followed by News 5.45 p.on.

- Radio—Belgique v SSB.R.262 m. .. Brussels: Concert -[ Gip.
Eiffel Tower .. e.. FL.2600m.  ..| Paris -~/ Concert, followedi by News Bulletin | One Eous:
Voxhaus o .| —430 & 500 m. | Berin ., Children’s Corner . .| 3¢ nrinutes
Voxhaus it - 430 & 500m. | Berlim .| Concert preceded by Rehgmus or

|} Patriotic Address - ..| Until re.15

Eiffel Tower .. - F.L.2600m. .. Paris -ul. General Weather Forecast .. 8 minutes.
Radio-Belgique ws| S.B.R. 262 m. ../ Brussels ~3 Concert, followed by News Bulletin Until sogm
Ned. Seintoestellen | N.S\F. 1050 m. - Hilversum | Concert - b oo .| Until ro.ro

Fabr. pm.

Radio-Paris .. - SFR. 1780 m. .. Clichy ~-f General News Bulletin o Until 9p.m.
Ecole Sup: des Postes | P.T.T.385m. .. Paris .| Concert or Lecture: (May begin a | Ends  be-
et Felegraphes. ' ! quarter-hour earlier or later). tweenro.30
and mid-

‘ night.

| Radio-Paris .. «-, S.F.R.r780 m. .| Clichy «-| Concert, followed frem 1o p.m. until| Until 10.45

: | ' 10.45 pum. by a dance lesson. 2 p.m.

| Eiffe} Tower .. oot FL.2600m. ..| Paris -« Concert NG - .. «.. Two hounrs.

| Petit Parisien ws| — 340 m.. ..| Paris . .’ €oncert (Items announced in Englisk| Until mid-

as well as French). night.

| i }

Madrid - e off —— 408 m. »e| Spain - Coucert e ..| Until r2.30
a.m.
l ‘Konigswusterhausen 680. o cal — g.l Concert ne . .

. ‘n hour.
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SPECIAL DAYS.

September, 1921

Locality

:‘ Day of

Closing-down

time or

Summer | , Name of Station.  |Call Sign and Wave|  where Weelk Nat}l;leissifol;l‘ s f‘PPfOX- dura-
Time. | Length. Situated. i =4 tion of
| L Transmission
pm. | el ) 0 == T ] w—
3.00 | Ecole Sup: des Postes” | P.T.T. 385 m. Paris ..| Fridays Concert or Lecture s Two- hours.
\ et Telegraphes ! . 5
5.00 Lausanne . H Bz 8com, .| Switzerland | Thursdays ..| Children’s Stories . Qne hour
7.00 | Voxhaux . 430 & 500 M. { ‘Berlin | Wednesdays | Children’ s Corner . I 3o minutes.
7.40 |-Heussen Laboratory P.CU.U. 1050 m. | The Hagiie. = Tuesdays."..| Concert ... Until 9.40
N P-m.
7.40 | Smith and Hooghoudt l P.A.5 1050 m. | Amsterdam | Wednesdays Concert o | Untit 9.40
L . . L - pm.
8.10 Ned. Radio Industrie ' P.C.G.G. 1050 m. | The Hague - Mondays Concert o ! Until 1o.10
: < p.-m.
8.10 | Ned. Vereenigen van | P.C.G.G. 1050 m. | The Hague | Thursdays ..| Concert o ..| Until 10.10
| Radio Telegraphie 1 [ - | _pm.
8.10 | Middleraad .| P.C.M.M. 1050 m. | Ymuiden ..| Saturdays ..| Concert 5" | Until ¢.40
) ; ] p.m.
8.40° ] Ned. Seinteestellen N.S.F. 1050m. ..| Hilversum Fridays Concert ..| Until o9.40
Fabriek . p.m.
9.00 Eiftel Tower .. F.L. 2600 m. .| Paris Wedaoesdays | Concert 5 ‘ Until 10.55
p-m.
9.30 | Petit Parisien v ——340m, 3 : Paris ..| Thursdays ..| Concert (Ttems an- Midnight.
' l .nounced in Enghsh]
] i as well as French). )
{ ] Mondays '
$0.00 Radio~Paris .. ..| SF.R.1780m. ..| Clichy .. 1 Thursdays } Dancing Music .| Until 10.45
| & Fridays p.m.
10.15 | Le Matin . { S.F.R. 1780 m. ..| Paris Every 2nd & | Special Gala Concert| Till 11.30
) 4th Saturday with leading ‘pm.
of the month Parisian artists. I

AN

5 AQ, Mr. D. Douet's station at Putney.
succesfully for transmission with 300 voits on the plate and 6 volts on the filament,

INTERESTING EXPERIMENT

aerial current was .29 ampere.

358

Mr. Douet has used Myer's receiving valves

The
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Fig. 1.—The completed receiver,

UCH enthusiasm regarding
the high-power long-wave
broadcasting station has

been noticed by the writer among
his wireless friends, and it is
evident that many people wish to
possess a receiver which will tune
in both 5XX and the local station,
with the minimum of knob-twist-
ing.

The present receiver was, there-
fore, designed to fill. the need
of a really good broadcast receiver

 which . could -be. operated by any
member of the {family, without
trouble, and which“would tune in

both the short and long
broadcasting.

The photograph, Fig.1, shows
the receiver complete with valves
and plug-in coils, while Fig. 3 is
another view with the valves and
coils removed.

The coils and variable condensers
on the right hand side of the re-
ceiver are those which effect the
tuning on the shorter waves, while

wave

the longer wavelength stations are.

tuned in by means of the corre-
sponding arrangements on the left
of the set.

Fig. 2—A view of the wiring

359

7 The lever switchin the -
céntré of the' panel -effects the
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EVA'AHVAVAVAVA'AVA A"4"4% Al‘
S The nghiow :3
N\ ' ‘® AN
X Receiver Y
:: by Walter Stevens. S

s A useful receiver which L‘
N will tune in the high and

k‘ low broadcast wave= ;‘
N lengths, the change being N
- effected by the throw of ;‘
Na swn‘ch

‘
A AT ALY
change-over from high to low

waves, while the two-point switch
on the right serves to switch the
set on or off by breaking the con-
nection to the low-tension battery.
It is thus possible for the experi-
menter to tune in the local short-
wave station on one side, switch
over and tunein, say 5XX, on the
other, then switch the set off and
know that it may be used by thosr
_at home during his absence.

The Circuit

As will be seen from the simplified
circuit diagram, Fig.. 5, four valves
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Fig.3.—A view of the panel, with the various components labelled

are employed, the first being a‘high-
frequency amplifier, the second a
rectifier, followed by two stages of
resistance - coupled note magni-
fication. The * high-frequency
valve V, has in its anode circuit
the coil L, and condenser C,,
tiiis circuit being tuned to the in-
coming wavelength. The coil sizes
for the high and low wavelengths
are marked against the coils.
Fig. 6 is another circuit diagram,
showing tbe points at which con-
tact is made to the switch, while
Fig. 7 is a diagram of the switch
itself, showing how the various

coils and condensers are joined up
to the switch. The numbers on
these latter two circuits are
arranged to correspond. For ex-
ample, the points 2, 5, in the aerial
circuit are joined to the points
2, 5, -on the change-over switch,
these being two of the centre
contacts.

Constant aerial tuning 1is in-
corporated, for use on the shorter
waves, and a terminal is provided
whereby the o.0oo1 uF condenser
may be cut out, thus giving the
simple form of parallel tuning.

Parts Required
To construct this receiver, the
following pieces of apparatus will
be necessary :—

Cabinet, with panel space 24 in. by
10 in.

Panel, ebonite, 24 in. by 10in,
by }in. (Paragon, Peter Curtis,
Ltd.).

4 valve holders (H.T.C. Electrical
Co.; type A).

2 2-way coil holders, with vérnier
(Goswell Eng. Co., Ltd ). '

2 0.0005 uF variable condensers
(Jackson Bros.).

Fig. 4.—A further view of the

360

wiring
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Fig: 5.—A snmplaﬁed circuit dnagram, showing valué% of colls for

high and {ow wavelengths.

2 0.0003 uF variable condensz¥
(Jackson Brcs.).

4 Lissenstat filament resistances
(Lissen, Ltd.).

2 50,000 ohm resistances (Dubilier,

Ltd).

3 2 megohm tesistances (Dubilier,
Ltd.).

Fixed condensers, one each

0.0001 pF, 0.0003 uF, .0.001 uF,
0.004 uF (Dubilier, Ltd.).
2 .o1 uF condensers T.C.C.
6-point 2-way switch (Utility
Lever type, Wilkins and Wright).
switch arm.
switch studs.
_stops.
2 coil plugs for panel mounting.
15 terminals.
Square wire, rubber leads, screws.
It is not essential that the parts
used should in all cases be of the
make specified, but it is essential
that they be of good quality.

-

NN -

Drilling the Panel

Fig. 8 shows the top of the
panel with all the parts mounted
up, and the necessary dimensions.
It is advisable to have all the

components ~at hand before the’

{Lowe
3 WAVE

SKoRT ‘2.
" WAvE /

Fig. 7.—The contacts of the
change-over switch,

drilling is commerced,” in order to
énsure that the corfect size of hole
is made for each part:- When
marking out the panel, use a
scriber, and not a pencil, and

Jightly scratch the lines on “the
Teverse side of the panel.

Many

‘type,

difficulty if each piece is bent to
fit correctly between the points
which it has to join, before it is
actually soldered in position. Figs,
2, 4,and 10, show the underside of
the panel, and may help to clear up
any difficult points which may be
met with.  Fig. -9 is a wiring
diagram, and no difficulty should be
experienced in following it.

The Cabinet

The cabinet in which the panel
is mounted’is of the sloping front
with panel space of 24 in.
by 10 in, Two dimensioned views
are given in Fig, 11, and the con-
structor should have no trouble
in making the box from these
views. ‘If desired, the cabinet may
be ‘purchaséd ready made from a
firm specialising in this class of
work. The- panel is-secured in
posmon by means of wood screws,
two in each of the shorter sides.

Coils and Valves

For the shorter waielengths,
using constant aerial funing, the

—O4.7%

QHT+

Fig-6.-~A dlagram showling the points to be’ connected to the
switch.

frms
with their component parts, thus
greatly facilitating the constructor’s
work, The slot for the lever of the
““ Utility " switch may be cut with

a fretsaw, or alternatively a series:
-of holes,-of a diameter equal to
~--the width of the slot, may be drilled '

a]ong the line of the slot, the re-
maining ebonjte being rgmoved
with a small file, 1

The constructor may then pro-
ceed to mount up the various parts
upon the panel, after which wiring
may be commenced,

Wiring Up
The wiring of the receiver is
carried out in square section tinned

-copper rod, and should present no

361

sapply drilling ' templates.

acrial coil L., on the right hand side:
should be a No. 50 for wavelengths
up to 420 metres, above which a
No. 75 may be used. The anode
coil L, and reaction coil L, both

on the _right hand coil-holder,

should bé a No. 50 and No. 75
respectively.

For the longer wavelengths, such
as those used by 5XX and Radio-
Paris, ‘the left hand aerial socket
L, should contain a No. 150 plug-in
coil,'whf[e L, and L, on the left
Jand. coil-holder may be a No. 250
and a No. 300 respectively.

Almost any good,. make of valve
may be used in this réceiver with
satisfactory results, but it is ad-
vised that the first valve should be
one which is designed specially for
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Fig. 9.—Wiring diagram of the receéiver.
lettering corresponds to that in the circuit

g figure.

Fig. 8.—The panel layout and drillin

Blue Print No. 58a.

diagram. Blue Print No. 58b.
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Fig. 10.—A view - of ‘the underside - of the panel, showmg the ‘variable condensers
and filament resistances

‘high-frequency amplification, ‘while.

the last valve may with ad-
vantage be a small power valve.

A’ voltage of about 40-60 volts
may be applied to the first high ten-
sion terminal (thatmarked HT + 1),
-and a higher voltage, say 100 volts
or more, depending upon the type
of valves employed, to the terminal
marked HT + 2. The terminal
HT -is a common negative ter-
minal, and if separate high-tension
batteries are used, the1r negative
ends should be ]omed to this
terminal.

Grid Bias

Terminals are provided, by means
of which a negative bias may be
‘applied to the grids of the twonote-
magnifying valves. If no extra
grid bias is used, the terminal
GB — must be joined to LT —GB +
by a piece of wire. If 100 volts is
used on the anodes of the last
. valves, say of the R type, then
probably about 4 volts negative
grid bias will be necessary.

Testing the -Set
The set may readily be tested

.on the signals from the nearest

broadcasting station by switching
over to the short-wave side, and
tuning on the aerial and anode
condensers, keeping the coil L,
sufficiently far away from L, that
the set does not oscillate.
signals are heard, the coil L, may be
brought nearer'to L,, the condenser
C, (short wave) being readjusted.
If this does not result in an in-
crease in signal strength, the con-
nections to L, should be reversed
by changing over the leads to the
terminals provided. A final touch
should be given to the variable
condensers in order to ensure

that the best results are being-

obtained.

The Long-Wave Side
“The receiver should also be tested
on the longer wave transmissions
either from 5XX, or Radio-Paris.

. Telephony . from the Eiffel - Tower

should also .be heard,- when the

When*

correct sizes of coils are used.

It will be necessary to change the

aerial lead over to terminal A,

when receiving the longer waves, -
in order to omit the constant aerial

tuning condenser.

Test Report

"The chief feature noticed in this

instrument was the remarkable
purity of reproduction, doubtless
due to' the resistance coupling.
The change over from the local
station to Chelmsford is effected
simply .by turning a knob and
at nine miles there was obviously
not the slightest interference
between the two -stations. For,
distant work the set compared
favourably with previous M.W.
sets using an H.F. stage and all
stations can be heard in the tele-
phones after dark and when con-
~ditions are normal.
- The volume on 2 LO was some-
what less than that obtained with
a similar set using two stages
of transformer L.F. coupling.

T 0 L = . : ' - ;é"’ = r_'_-.._-.-.____
—ag—l ;T
wafe, eyt
% |1,
N3 .
s 9%
2 (md[/wf.sxda)
34— A
___________________ SRR REREEEEEEEE e a A b
S =3 £
: e = : THER
i = _' _ : _/_%: /\. l .
- 25" i g’ -

Fig. 11.—Two dimensioned views of the cabinet
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Tuned -Anode-Cathode
H.F. Coupling

By A. D. COWPER, M.Sc.,
Staff Editor

Another ngenious coniribution to the art from
the pen of a prolific inventor

O the experienced radio in-
vestigator it seems to be
perpetrating a platitude to
state that a tuned anode in a circuit
tends to produce troublesome self-
oscillation ; yet judging {rom the
popular literature, and from the
common practice of advocating re-
action on a tuned anode in circuits
for broadcast reception, it would
appear as if it were thrashing a
dead horse to discuss at length
methods of stabilising such circuits.

The fact is that heavily-damped
and high-resistance aerial circuits,
with excessively large tuning con-
densers arranged in parallel with
fne wire coils are very widely used
in which this instability (the bug-
bear of sensitive and selective re-
ceivers) is non-existent; and a
terrific measure of brutal reaction
is needed to get the circuits to
oscillate at all.

An efficient, selective circuit, i.e.,
one of low H.T. resistance, and but
lightly coupled to the aerial by an
extremely loose magnetic coupling
or by a small series condenser (not
over .0002 pF), willin general oscil-
late violently the moment an anode
circuit of reasonably low resistance
(say No. 22 wire with not over
.00025 pF tuning condenser) even
approaches resonance—and this
although stray magnetic couplings
are carefully avoided and the
wiring is arranged carefully. Ample
H.T. and a filament at a sufficiently
high temperature to give reasonable
emission are assumed, of course,
and no positive bias on the grid.

It will be noticed that the most
experienced investigators are al-
most fanatically particular as to
arrangement of wiring in a H.F.

circuit with tuned anodes or tuned
transformers, etc.; even fractions
of an inch in the length of the grid-
connections being the subject of
grave concern. Not nearly enough
attention is generally given to these
stray couplings, magnetic
capacitative, which are actually
responsible for a great deal of the
self-oscillation noticed in tuned
high-frequency amplifiers. Thus,
the subject of stray magnetic fields

and

S:ptember, 1924

back-coupling through the grid-
plate capacity of the valve itself ;
.and, as indicated, this amply suf-
fices to give rise to self-oscillation in
a sensitive receiver,

From time to time several
methods for neutralising this back-
coupling effect have been proposed.
The neutrodyne method of Prof.
Haczeltine (Fig. 1) is familiar to_all
by this time : where by deliberately
introducing a small back-coupling

1 et

Gpro -PATE [
CArAcITY

rr=t—

-

o

T

i

00000000

Fig. 1.—The neutrodyne method of neutralising the backs
coupling effect are to plate-grid capacity.

of tuning inductances, and possible
means of redu¢ing the same, has
hardly been approached in prac-
tical radio work; the 55 or 6o
degree neutralising angle intro-
duced by Prof. Hazeltine in con-
nection with the neutrodyne, and
‘the new American D-coils, are per-
haps the only prominent contribu-
tions of late in this direction.

Yet when all possible care is taken
as to stray couplings, magnetic,
capacitative, - resistance (through
the H.T, battery, minimised by
the introduction of a 2 uF blocking
condenser across the latter), and
so on, and the use of low-capacity
valves, there always remains the

.-hﬂ,n- ]

Fig. 2—The “Bridge"’ method of stabilis-ing a tuned highe
frequency amplifier circuit,

in the opposite phase from the outer
end of the secondary of a tuned
transformer by means of a tiny ad-
justable condenser, the back-coup-
ling through the small condenser
represented by the grid-plate capa-
city of the first valve (connecting
the inner end of the primary of the
same transformer with the grid) can
be precisely balanced. In a modi-
fication-of this method, applied to
the simpler and more efficient
tuned anode coupling, suggested by
the writer (Wireless Weekly, Vol. 2,
No. 8, Sept. 5, 1923) (Fig. 3), the
same effect is got by coupling a
separate neutrodyning inductance
with the tuned anode, and connect-
ing this at one end to ‘' earth ” for
H.F. effects, and at the other end
through a tiny adjustable variable
condenser to the grid of the first
valve ; control oyer oscillation and
effective neutralisation of any stray
couplings (magnetic as well as that
due simply to the valve-capacity)
being obtained precisely by actual
trial under working conditions
through adjustment of this con-
denser, which corresponds to a
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reaction - condenser though,
actually negativé in’its effect. -
A .niore complex ‘méthod i§ the
* bridge " -method . suggested by
Mr Scott-Taggart (Wireless Weekly,
Vol. 1, No. 12, June 2%, 1923}, where
by takmg a centre tapping in the
primary of a H.F. transformer for
he  H.T.
“ earth
deliberately’ connecting- both , free

ends of this primary (which’'is also’

tuned for resonance by a parallel
condenser across the whole) by two
fair-sized variable condensers to

connection (and H.F..
connection therefore), and’

MODERN WIRELESS

this kind of neutralising effect to a_
tuned-anode coupling (Fig.-4). It
is certainly effective there, but
rather tricky in operation, hand-
capacity effects being very notice=
able. It appears to present no par-
ticular advantages over the simple
neutrodyned tuned-anode, . which,
has ‘met with considerable success
in the hands of different experi-
menters.

An entirely different line cf attack

- is that of the ‘‘ Tuned Cathode "’

(Wireless Weekly, Vol. 4, No. g,
p- 277, July 2, 1924), communicated

R

-

ToHT+

Fig. 3.—-A modlﬁcatlon of the neutrodyne, suggested by the
author.

the grid of the first valve (Fig. 2).
By proper adjustment of these two
sondensérs the back coupling to the
grid from the two ends of the induc-~
tance is made exactly equal, the
small grid plate capacity being
swamped, as it were, in the larger
adjustable capacities. Then since
the ends of the anode inductance
are always in opposite phases, the
grid is held precisely neutral at all
times, as far as any back-coupling
is concerned. The resemblance be-
tween this method and the tuned-
anode-cathode method to be des-
cribed here will become apparent
later.

A kind of simplified version of
this is that which has recently
appeared in American magazines :
in which a centre tap is taken as
before from the transformer pri-
mary, but only one small neutro-
dyning condenser is used, connect-
ing the outer end of this primary to
the grid. The balance is made then
between this tiny condensér.and
the small grid-plate capacity, and
the effect is identical to that already
described. An obvious disadvantage
of this method (apart from using
the less efficient transformer coup-
ling) is that the capacities involved
‘areso small that it is hard to make
steady and critically accurate ad-
justments.” This criticism applies
of course to any neutrodyning ex-
pedients. One version of this latter
circuit was published by Mr. W.
James on September 19, 1923.

The writer has recently applied

some time previously (in April), and
recently brought to the attention of
the public by the experimenter
responsible for the development of
the method, Mr. J. F. Johnston.
In this (Fig. 5), in place of positive
electrostatic reaction through the
grid-plate capacity of the first
valve, negative reaction through the
grid-ﬁlament capacity of the .first
valve is obtained by tuning an os-
cillating circuit interposed between
the filament and earth ; the plate
being simply earthed (as far as H.F.

__In the tuned.cathode. circuit, on
the contrary, 'a positive : potential
on the filament, by making the grid
more negative, will tend to make the
other end of thé oscillating circuit
constituting the tuned rathode
more positive ; and hence to neu-
tralise the original positive.poten-
tial at the nearer end. Hence!'there
is no tendency to build up. OF even
maintain an oscillation as far as
this small back-coupling . is - con-
cerned : in fact, the reverse is the
case, and considerable positive mag-
netic Teaction has to be used with
this circuit to produce and maintain
self-oscillation. Mr. Johnston even
suggests an arrangement of succes-
sive tuning inductances which gives
a positive magnetic back-coupling
between them, to help reaction.

The ideal arrangement would
evidently be to balance the two
back-couplings, positive and nega-
tive, given by tuned anode and
tuned cathode respectively, by an
arrangement similar to the “‘bridge”
method discussed above. This the
‘' tuned - anode - cathode "’  circuit
suggested here attempts to do ; and,
experimentally, completely ade-
quate stability is attainable by the’
method.

"If a tuned cathode circuit be
arranged as in Fig. 6, and an ex-
actly similar inductance, coupled
with the cathode inductance, be
also included in the anode circuit,
as shown, each being tuned by its
own condenser, equal and opposite
alternating potentials relative to
the earth point, the centre of the
coil,will be found on the filament and
plate at all times, as the result of
any H.F. oscillation set up in these

Fig. 4.—The applicétion of the centre-tap method to a
tuned anode.

is concerned). In the ordinary ar-
rangement, a positive potential, e.g.,
built up on the anode makes the
grid more negative by ordinary
electrostatic action. This by the
valve action cuts off more of the
electron stream:to the anode and
makes the latter more positive.
And so the potential builds up until
the ¢ critical potential ” of the
anode for the particular degree of
damping present in the whole cir-.
cuit is exceeded, and self-oscillation
sets in,
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two coils. The grid will remain- at
earth potential as far as any effect
of these opposite charges on the
opposite sides of it are concerned,
provided that the grid-plate capa-
city is about the same as the grid-
filament capacity, i.c., that the grid
is electrically in fhe exact centre
between them. This is only approxi-
mately the case in an ordinary valve
the grid-to-filament capacity being
in general the greater. However,
it will be sufficiently near the cass
for complete stability to be pro-
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duced in this simple manner. The

close resemblance of this method to’

Mr. Scott-Taggart’s bridge method
will be evident.

An obvious simplification of this
circuit can be effected by tuning
right across the whole double induc-
tance, as shown in Fig. 7, the centre
earth-tapping being retained. A
single tuning condenser now suffices;
and the circuit is no more difficult
to handle than an ordinary tuned-
anode with resistance-damping be-
yond the minimum necessary for
stability.

In the figures the H.T. supply

S.W.G,, d.c.c. wire, lightly twisted
together for convenience in winding,
of 60 turns (doubled) on a 4-in.
diameter cardboard former, and
tuned by a .0002-0003 pF. parallel
tuning-condenser, gave good re-
sults. The type of light-coupled
aerial circuit, with semi-aperiodic
auto-transformer and aerial-tap at
ten turns above the earth end, used
by the writer in several recent cir-

cuits with very favourable results.

as regards selectivity, was adopted
here ; and the grid connection of
the first valve was to the negative
side of the L.T. battery. Complete

2n

sy —

Fig. 5.—The ‘ Tuned Cathode arrangement due to Mr.
J. F. Johnston.

and filament-current supply have
been omitted, for the sake of sim-
plicity, only the oscillating circuits
being shown. In order to obtain a
practical circuit one can nowadays
use, as Mr. Johnston suggests, for
his tuned-cathode circuit the .06
dull-emitter type of valve, each with
its own small L.T. battery well in-
sulated (and isolated). Or double
inductances can be used for the
filament (cathode) oscillating cir-
cuit, the D:C. supply being led up
one inductance and back down the
other. A very simple way of solving
the difficulty is that suggested here :
merely winding ‘the centre-tapped
tuning inductance with double No.
26 wire, and using one as L.T. plus
lead, the other as L.T. minus. At
the centre tap the wires are separa-
ted and one goes to earth, the other
to the opposite pole of the L.T.
battery as shown. A single filament-
resistance here can be used to con-
trol both valves; or individual
resistances close to the actual fila-
ments.  The H.T. supply is easily
accommodated by the familiar expe-
dient of a H.F. radio-choke coil,
with a large blocking condenser to
bye-pass the H.F. component to
the tuned circuit. The ordinary
large toil specified for such purpose,
say No. 250 of plug-in types, a
solznoid or narrow-slab-coil of 200-
400 turns of almost any convenient

size of wire, and any ‘covering,

sufice. The blocking condenser
should be fairly large, say .oo2 yF.

For the broadcast belt, an induc-
tance wound with doubled No. 26

stability was obtained, even with
this lightly-damped grid circuit ;
and a moderate amount of direct
magnetic reaction could be used,
conveniently by means of a vario-
coupler type of rotor swinging in
the aerial-tuning inductance, a
2}-in. diameter wooden ball wound
full with No. 26 d.c.c. wire being
found suitable. Reaction on the

September, 1924

only one-half of the inductance in
the inter-valve oscillating circuit
across the grid and 'filament of the
second valve. The grid of the second-
valve is connected by the usual
small grid-condenser to the filament
of the first valve, the second fila-
ment being already connected by
the large blocking condenser to the
anode of the first valve. Thus the
whole of the oscillating P.D. built
up in the intervalve oscillating
circuit is available as signal voltage.
applied to the second valve. The
connections are actually not so
involved or complex on the receiver
itself as they appear on a paper
circuit-diagram. The coupling be-
tween the twin wires in the inter-
valve inductance is so close that
they behave in every way as a single
wire for H.F.

It was expected that on account
of the intrinsic stability of this
circuit, enabling the lightest possi-
ble resistance damping to be used,
the selectivity and sharpness of
tuning would be extraordinarily
high; butonactual trial this proved
not to be the case, although twin
No. 26 should not offer a very
serious H.F. resistance. The selec-
tivity of the high-frequency stage
was no more than with the ordinary
tuned-anode with some resistance
damping, so that the tuning was
noticeably flat for a circuit of
apparently favourable design. The
same double-damping effect of the
two valves, each acting as a Fleming
two-electrode valve with uni-direc-

0-0002pF

=

. €

Fig. 6.—The oscillating circuits are here shown of the * Tuned
Anode-Cathode’ coupling. Batterles are omitted.

intervalve inductance did not ap-
pear to be favourable.

It will be noticed that the second
detector valve must have, in this
circuit, its filament ““ up in the air,”’
as far as H.F. is concerned, since the
H.F. oscillating potential differehce
we are applying to its grid is here
relative to another point also at
H.F. oscillating potential difference
relative to earth; unless indeed
we are content to halve it by using
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* tional conductivity, but in opposite

senses, which is characteristic of the
author’s series-tuned-anode H.F.
coupling, is probably effective here,
and gives actually' fairly heavy
damping in another wise low-resist-
ance circuit, flattening the tuning
considerably. For the same reason
the actual amplification attained is
not markedly different from that
given by plain tuned-anode, when
the latter is stabilised just below the
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Fig 7.—A practical form of tuned anode-cathode circuit,
the values of components being given:

point of self-oscillation, i.., by
actual measurement from 1.5 to 1.7
times the signal strength of a single
detector valve with critical reaction
under - otherwise identical circum-
stances. The point of this tuned-
anode-cathode  circuit is the
stability reached without any fine
ad’ustments, and without any addi-
tional apparatus other than a radio
choke and a .002 blocking condenser
together with the special double-
wound inductance.
It is obvious that the same prin-
ciple should be applied to a second
" H.F. stage, though the L.T. con-
nections would become a little
irksome here unless the expedient of-
D.E.valves, each withits own small
LT. battery, be adopted. Fig. 8
gives a suggestion of this type : it
would be interesting to learn what
results are obtained if any ambitious
experimenter tackles this circuit.
The writer is not of the opinion that
abnormally high selectivity would
be found, though there is no reason
to expect instability troubles if the
inductances are well spaced. A
small amount, of reaction directly

on the first grid-circuit from an
anode coil on the last valve would
be in order.

Actual results obtained with the
circuit in Fig. 7 were quite encourag-
ing, although, as indicated, the
selectivity was not abnormally high.
Tuning was quite easy, and steady
reaction could be obtained -which
made distant reception pleasurable.
The local broadcast station came in
at 13 miles at comfortable (not very
loud) " loud-speaker strength on
a good outside aerial ; ‘and several
other stations of the B.B.C. were
read at good phone strength and
undistorted on the two valves.

With the light aerial coupling
indicated and full negative bias on
the H.F. valve there was no ter-
dency shown towards self-oscilla-
tion, even when the aerial was
thrown off and both circuits tuned

in unison. With a six-volt accumu- -

lator ‘'and ordinary R valves the
extra resistance of the No. 26 wire
in the L.T. leads did not give any

difficulty ; with D.E. valves this
would be proportionately less
noticeable.

00

90002 F

S—

Fig. 8.—A suggested method of applylng the principle to
two stages of H.F. amplification,
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‘Germany,

l:l.lalll.l.l'laliﬂll.ilIHIIIEGEI'u'i

l’ A Belgian 0
u’ A ppreczatlon 1

T the Editor of MoDERN WIRELESS,

SiR,—About a month ago I
ade up your 4-valve family set,
and am very satisfied with the
results obtained.

Brussels is quite strong on the
loud speaker, using only two va :lves,
Using all four Radiola and Eiffel
Tower come :in well. Holland,
Prague, P.T.T. Eccle
Superieure and Bournmouth zlso
may be heard on the loud speaker.

Bournemouth is by far the
easiest English station to get,
although England is, more cr less,
difficult, and everyone over here
experiences the same difficultys
I cannot get England whilst
Brussels is on. I included loose
coupling, but was still unable to
cut it out.

‘T use .06 valves, BT.H. trans-
formers, a .0o1uF variable cona
denser for the A.T.C.and 2 .ooo5uF
with vernier for the T.A.TC,
Igramc potentiometer and honey.
comb coils. My aerial is badly
screened, but is of the two wire
L type, having a length of 72 ft.,,
and a down lead of 6o ft.

Yours truly,
A. E. LicENCE.

Brussels, Belgium.

5 The Puriflex nl

l‘l'l'n'l'l'l'l'l'l'l'l'l'l'i'l':‘l‘

To the Editor of MODERN WIRELESY

Sir,—I was very pleased to sed
Mr. Harris’ ‘ Puriflex *’ receiver
in ‘your last issue, as I do not
consider Mr. Voight’s work hag
received the attention it deserves,
I have used this type of circuit
ever since you - first published
it in No. 1 of MODERN WIRELESS,
and have obtained excellent results$
with it. T use a loose coupler to
tune the aerial circuit, and in
series with the secondary is a coil
which I couple to the H.F. trans-
former to obtain reaction.

I do not know the exact size of
this coil, as I wound it myself,
but it must be large enough to
make the set oscillate; a No. 75
should suffice.

Yours faithfully,
DubLEY G. SAINSBURY,

East Finchley, N.2.
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Tihe appearance of the finished instrument.

HE simple reflex receiver about
to be described utilises the
- loose -.coupled transformer
method with tuned secondary which
I- first described in the Spring
DPouble Number, together with
the speeial combination of coils
in a three-coil holder, to
which = Mr. Scott-Taggart has
given the mname of * Tri-Coil
‘Coupling.” It is easily the most
effictent and effective single-valve
reflex receiver I have yet built,
being much more selective than the
usualarrangement. The simplicity
of construction will appeal to many
experimenters, for the material
with which to make it can probably
be found among existing apparatus,
with the possible exception of the
three-coil holder. ~As it works per-
fectly with the new .06 ampere
valve no expensive accumulator is
vequired, and satisfactory results
gan be obtained so far as the low-
tension supply is concerned from
two or three standard dry cells of
the size used for ringing electric
bellsand the like.

The Circuit.

Tig. 1 shows the circuit used,
which includes a modification of
gonstant aerial tuning. There will
Le noted on the left five terminals
marked respectively A;, A, A,
i7,, E,. In most constant aerial
tuning arrangements a fixed con-
denser of .ooor mid. is placed in
series with the aerial, thus reducing
tteaerial capacityto approximately
.0oo0o7 mfd., or about a quarter of
the normal. When, however, in a
aeflex receiver we place a feed-back

transformer in series with the
aerial and with a fixed condenser
across this, we have three capaci-
ties in series : that of the aerial,
the constant aenal tuning con-
denser, and the shunt condenser
across- the secondary of the trans-
former., This has the effect of re-
ducing the aerial capacity still
further, In my arrangement the

value of the constant aerial tuning.

condenser is increased to .0003 uF,
whilst that across .the secondary
is-of the samie value, = If, now, we

.ocnsxder ‘the aenai capacity to ‘be

+
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| A Tri=coil Reflex

PERCY W. HARRIS. |

| An essentially practical receiver,

The “Tri-Cell”

for Dry Cells

By

embodying the remarkable Tri-
Coil method described Ly Mr.
Soolt- Taggaid ¢n wnother page.

.0003 uF or thereabouts, the three
in series will give a total capacity
of o001, a figure I find by experi-
ment to be quite good.

If the aerial is joined to A,, the
constant aerial tuning is eliminated.
With the aerial on A, A; and E,
joined by a link, the aerial tuning
condenser. is placed across the
tuning ceil for parallel working,
while if the link is open and the
aerial is joimed to A, the aerial
tun ng condenser is -now placed
in “series: ‘with - the- tunmv coil,
with_ the -constant aerial- tumng

Everything, inc‘l’uding the coil holder,; ts carried
oh the panel,
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THE * TRI-CELL.”
THREE COILS
Giving High Efficiency,
Selectivity and Fine Ad-
justmen_t.
THREE FUNCTIONS

High Frequency Amplifi-
cation, Detection, Low
Frequency Amplification.

THREE DRY CELLS
In Place of an Expensive
Accumulator.
AN IDEAL SET FOR
INDOOR AERIALS IN
THE BROADCASTING
CITIES.

condenser, of course, cut out. This
arrangement may suit some aerials.
Normally the earth will be con-
nected to E,, which places the feed-
back transformer in series with the
aerial, but, if desired, it can be con-
nected to E,, whereupon the
transformer is removed from the
aerial circuit. In practically all
cases it would be found ccnvenient
to leave the aerial connected to A,,
and earth to E, with the link

A plan view of the rear of panel.
values are stamped on each.

MODERN WIRELESS

By using a fairly large panel a good layout is .secured.

closed, so that the aerial tuning
condenser is in parallel with the
tuning coil.

The valve, which may be either
a bright or a dull emitter, is joined
as shown across the tuning coil and

the earth connection, whilst in the.

plate circuit is connected a coil
which for the ordinary broadcast

The variable condenser
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wavelengths may be 100 turns,
the circuit being completed through’
the telephones and the high-tension
battery. Across this latter is
placed a 1 mfd. capacity to smooth
out the high-tension supply when
the battery tends to be irregular,
which will often be the case after
some months of use. The tele-
phones have, of course, a .0oo1 mfd.
condeaser across them.

Loosely coupled to the plate coil is
a third coil which, for British broad-
cast wavelengths, other than
Chelmsford, may be a 50 or 73,
across which is conrected a variab’e
condenser of .00025 or .oo03 mfd.
As plug-in coils are used there will
be no advantage in making this
condenser larger, as the capacity is
ample to bridge the gaps between
the various coils of the commercial
series. Shunted across the tuning
condenser is a crystal detector in
series with the primary of the feed-
back transformer, the secondary of
which, as previously mentioned, is
in the aerial circuit. Simply ex-
plained, the functioning of the
circuit is as follows :

Incoming oscillations set up
differences of potential across the
aerial tuning coil, and these differ-
ences of potential are impressed
upon the grid and filament of the
valve, setting up fluctuations of
plate current from the high-tension
battery. These fluctuations cause
a varying magnetic field in the
plate coil, and this in turn induces
current in the third coil shunted by
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the tuning condenser. When this
last coil is in resonance with the
aerial frequency,considerable differ-
ences of potential will be set up
across the terminals of the tuning
condenser and, by the aid of the
crvstal detector, rectified current
will be fed through the primary
of the intervalve transformer, set-
ting up differences of potential
across the secondary. These are
impressed upon the grid of the
valve once more, magnified fluctua-
tions of low-frequency current pass-
ing through the telephones and
making themselves audible as
signals we desire. We thus have
in the plate circuit of the valve
two fluctuating currents, one of
high-frequency and the other of
low-frequency. These do not in-
terfere with one another in any
way, one set of ripples flowing
over another, just as we may see
two different sets of waves in a
seaside pool. N

Coupling between the plate coil

C

L

8o

%

[ i i

Fig. 1.—The theoretical diagram.
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necessary, but coupling between the
plate coil and the derial is not
essential. These two coils may be
so arranged as to be at right angles,
but any coupling between them
will give additional magnification
through reaction. This. coupling
effect is very valuable, and the
whole arrangement of three coils
in one holder is most efficient and
useful.
Components Required.

To make up the set the followfng
are the components required. In
accordance with the usual practice
of this magazine the names of the
actual components used are given,
but it should be understood thatany
good equivalent makes can be sub-
stituted.

One ebonite panel (Radion
Mahoganite) 12 by 10 by % in. (or

in.)

: One box or cabinet for same,
5in. deep.

Eleven terminals.

One three-coil holder (Magnum),

and the coil across which the One valve socket or set of valve
crystal detector is shunted is legs.
1. ¥
I i
A @ t
+
" ) HT
Az@* #@ i
¥ I
A ‘ |
@ 1@ +
4 AT
& @ : —
. I’ 27
. 3
q -
00005 uF 0-00025 /1F
¥
23
e 2"
- 1E 1

Fig. 2.—Front of panel drilling dlagram and engraving key.
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One square law condenser with
vernier (.ooo5 mfd.), Sterling Con-
denser.

One square law condenser with
vernier (.0oooz5 mfd.) Sterling Con-
denser.

A vernier fitting to the aerial
tuning - condenser (.0005 pF) is
essential if the best is to be ob-
tained {rom the set.

One filament resistance (Burn-
dept Dual). If dull emitter valves
are used care should be taken to
obtain a resistance suitable for the
valve.

Two fixed condensers, .0063 mid.
One fixed condenser, .0or mfd.
One fixed condenser, 1 mid.
One intervalve  transformer
(McMichael). This firm now sells
an improved model fitted with
clips for a fixed condenser. The
fixed condenser supplied with this

transformer can be substituted for
the .oo1 pF above specified.

One crystal detector (that shown

MODERN WIRELESS

is of a double pattern so that
zincite-bornite or treated galena
with cat’s-whisker can be used. Any
good make of glass-enclosed crystal
detector will do. 1 forget where
that shown was purchased).

Square section wi e for wiring-up.
One_60-volt high-tension unit.

Three ‘large dry cells (if dull
emitt rs re used of the .06 amper:
type).

One 20 or 3o ampere-hours ac-
cumulator (6-volt, if a bright emitter,
is to be used).

Constructional Work.

The first step in making the set
is to see that your panel is suitably
finished. The Radion panels are
highly polished and at the same
time are guaranteed free from sur-
face leakage. They can therefore
be used just as they are, and can be
bought cut to this size. The
Paragon panels and those sold by
the Bowyer-Lowe Company are
both guaranteed free from surface
leakage. Most other ebonite sold

needs to have the surface skin re-
moved with emery, otherwise there
will be considerable leaking and the
set will certainly not work satis-
factorily. I am sorry to have to
emphasise this point once again,
but Mr. Kendall tells me that many
sets submitted to the Radio Press
Service Department, for an ex-
planation as to why they do not
work, have untreated ebonite
panels which leak badly.

The square law condensers are
supplied with drilling templates,
which greatly facilitate the marking
out of the panel. If you use a
Sterling condenser be sure to allow’
ample room for plate clearance
when marking out the panel, as
owing to the peculiar formation of

.the moving plates these stick out

at one side when the spindle is
rotated. No explanation is needed
regarding the lay-out of the panel,
for a full-size blue print can be.
obtained for 1s. 6d. on application.
The blue print is No. 62 and the
number should be given when
ordering.
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Fig. 3.—Back of panel wiring key.
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Blueprint No. 62.
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Wiring Up 3

-Wiring is best when done with the
square section wire, and the dis-
position of wires should follow
closely that given in the illustra-
tions if good results are to be ob-
tained. The six leads from the
moving coil holder are flexible
wires obtained by undoing electric
lighting flex and stripping off the
silk covering. This leaves a rubber-
covered wire, which is very suitable
for the purpose. Keep all wires
well clear of one another. You
will have no difficulty in doing this
if you follow the lay-out given:

Testing

As soon as wiring up is finished
mount the panel on its box, connect
the aerial to A,, and join A; and
E, by a piece of wire. Connect
carth to E,. A pair of telephones
should be connected to the termi-
nals on the front of panel, and high
tension and low tension batteries
joined up to terminals on the right,
as marked. If-your local station is
one of the lower wavelengths, plug
in a 50 coil in the aerial socket, a
100 coil in the central socket, and a
50°or 75 in the right-hand socket.
Move the aerial coil flat against the
panel and bring up the right-hand
moving coil (secondary) close
against the central coil. Place the
cat’s-whisker on the crystal,or,if you
are using the zincite-bornite com-
bination, bring the two crystals in
contact, set the right-hand tuning
condenser at about half its full
value and move the left-hand con-
denser until you hear. the local
station. Now readjust the right-
hand condenser, make a final ad-
justment on the aerial tuning con-
denser until you hear the local
station quite well. You will prob-
ably find the tuning of the aerial
circuitextraordinarily sharpand you
might quite easily miss the station
on first trial. When you have
obtained signals at good stremgth
move the aerial coil slightly to-
wards the central coil and see if
signal strength is improved thereby.
If it is, all is well, and you may ad-
just reaction until you come near
the oscillating point. However, if
you are a considerate listener, as I
believe you to be, you will keep
well away from the oscillating
point. If moving the aerial coil
towards the fixed coilreduces signal
strength, reverse the connections to
this coil. When you have become
used to handling the set in this way
try varying the coupling between
the secondary and the central anode
coil.

Test Report

I have no hesitation in saying

this is the most efficient single valve

WIRELESS

reflex set 1 have yet made or- de-
scribed, and although to get the best
results a little patience is required,
the average experimenter who has
already handled one or two sets
acquires the necessary skill very
quickly. The selectivity is very
high compared with an ordinary
reflex receiver, and on an indoor
aerial at Wimbledon T have had no
difficulty imr getting loud signals
from Radiola without any inter-
ference whatever from Chelmsford.
At seven miles from 21O a good
indoor aerial will work a loud
speaker for a small room, whilst on
an outdoor aerial several other

stations, and, in good conditions,.

all of the B.B.C. stations, can be
heard in the telephones.

In accordance with my - usual

practice, on completion the set was
tested with several makes of tuning
coils and with many different makes
of valves.
ably with three dry cells as a low-
tension battery, using a D.E3, a
B.5, or an A.R.06. = It should
work just as well with thie Mullard
DF. Ora Valve. Of the bright
emitters, those valves which have
proved satisfacfory for high-fre-
quency amplification were suitable
here, although all the usual general
purpose valves worked well.

The set can be worked with the
panel either horizontal or vertical,
although the vertical position is
best, as many three-coil holders
tend to open out of their own accord
when used on . horizontal panels.
For -longer wavelengths the aerial
may be connected to A,, thus
cutting out the constant aerial
tuning condenser ; whilst for very
short waves the aerial can be con-
nected to A;, with the link.opened
up, whereupon the aerial tuning
condenser is in-series with the coil.

Too tight a reaction adjustment
will bring about a noisy buzzing in
the telephones or loud-speaker.

If a different transformer from
that used by me in the present set
is adopted it will be well to try
reversing IS and OS. In the trans-
former arrangement described the
0OS is connected as shown in the
diagram.

As usual, reports from readers on
the working of this set will be
welcomed. It is not generally
realised how helpful these reports
can be to other readers. A sub-
scriber in a country town, for ex-
ample, may have doubts as to
whether the particular set will serve
for reception of a particular station
i his locality. A letter from a
reader near by, using the sameset,
will give him much valuable in-
formation.
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The set worked admir-.
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To the Editor,of MODERN WIRELESS.

. Sir,—Itmay interest you to know
abOut some of the excellent results
which I have obtained with several
home-made. sets which I have con-
structed under the diréctions pub-
lished by you in MoDERN WIRE-
Liss,

The first set which T constructed
was the S.T. 100, giving me excel-
lent results; with this set I could
hear from Madrid, all the London
and Bournemouth concerts, _the
par’clcular feature of the set bemrr
its clearness in recep’aon I could
hear also Aberdeen (bagpipes on
the inaugural day of the B.B.C.
station), Manchester and others,
With a similar set constructed by
the President of the Radio Club of
Spain we were able to hear last
February an American station on
L.S. standing at a distance of 4
metres. We could, of course, und@r
favourable circumstances hear Eng-
lish stations in the L.S. nearly every
day.

Lately I have constructed your
3 valve dual set with which I'have
also obtained first-rate results. In
Madrid in "spite of the heat (70
degrees C. in the shade in day-
time) with single aerial wire of 30
metres we received five English
stations, and one in the loud-speaker
(London with remarkable volume}).
Madrid at distance of 7 kilometres
is heard on L.S. without either
aerial or earth.

From this sea-side resort situated
about 400 kilometres as the crow
flies from Madrid, I have been able
to hear this station (800 watts)
using the earth on the aerial ter-
minal (without earth) in the L.S.
with good volume and excellent
quality. By this means.I can hear
better than with aerial, because
thus I eliminate the effects of the
alternating current which we have
in this village, The set works like-
wise using the aerial without the
earth terminal, of course, without
eliminating the sound caused by the
alternating current.
~ 1 am planning the construction
of the * Transatlantic V. hoping
to obtain good results.

Congratulating you on the ex-
cellent results which Spanish ama-
teurs have obtained with your sets
and on the high esteem with which
these are held amongst us.—Yours
truly,

SALVADOR Avronso,

Vigo Bayona.
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HERE is a great deal more

I in tuning a wireless set than

most people think. Some
men are artists at the business,
whilst to others it means little or
nothing more than a rather hap-
hazard moving of knobs and
handles until the desired signal
is somehow obtained. Even ex-
pert knowledge does not always
bring the power of handling a
Teceiving set to the best ad vantage.
I have known quite a number
ol enthusiasts who, though excellent
as regards the constructicn and
design of setsand though possessing
an extensive knowledge of the theory
of wireless, were yet unable to get
the best out of any instrument that
they were handling. We may
find a parallel which is almost exact
in horsemanship. With one rider
a horse will be thoroughly well
mannered, will move well and jump
freely, whilst with another he may
be a perfect fiend, refusing to do
anything as it should be done and
fidgeting all the while as though he
were thoroughly uncomfortable.
The first rider has sympathy with
his mount and is also blessed
with ‘“ hands,”’ the second is pro-
bably lacking in one or both
of these desirable attributes. In
just the same way a given wireless
set may appear unstable, not very
selective and far from sensitive
when handled by one man, whilst
when another takes charge it will
behave as though it were an ab-
solutely different set, bringing in
distant signals with good strength
and showing no tendency to self-
oscillation. The secret of getting
the best out of a ‘et lies in the
possession of a full knowledge of
what you are doing when you
make any adjustment, and ' the
ability to make the very small
movements of the controls that are
called for.

When we speak of tuning we are
really using a comprehensive term
to cover a good many processes.
Before w: can obtdin, for exampley

MODERN WIRELESS

VOV VVVVYVOV VY VYVYVVYS

The Gentle Art of

Tuning

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

A welcome article of great help to the beginner,
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perfect reproduction of a broadcast
item by mean; of headphones or
loud-speaker we must—

1. Pick up the desired signal.

2. Tune in this signal to good
strength.

3. Tune out other signals on
neighbouring wave lengths.

4. Avoid distortion by seeing
that the set is neither in oscillation
nor working too closs to the
oscillating point.

The process then divides itself
into four parts, which may be sum-
med up as searching, obtain'ng
resonance, obtaining s lectivity and
avoiding distortion. Let us deal
with these matters in the order in
which they have been mentioned.

Searching wrongly performed is
responsible, I believe, for the

aerial tuning condenser until a
carrier wave is found by the process
of heterodyning. This done, the
aerial condenser and the reaction
coil coupling are adjusted in an
endeavour to find the ‘‘ silent
point,” which is not always a
very easy process, since the set,
being in oscillation, calls for very
critical adjustment, a;d the effects
of any hand capacity make them-
selves felt. Thus an unskilful per-
son searching in this way may take
several minutes to. obtain the re-
quired adjustment, during the
whole of which time he is treating
the surrounding neighbourhood to a
varied selection of those wails and
howls which we know only too well.
Now this is emphatically not the
way in which searching for tele-
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Fig. 1.—A typical receiver which is difficult to tune.

majority of the interference by
radiation which so frequently ruins
the reception of broadcast items.
The trouble
thousands of folk who operate
wireless sets without the slightest

knowledge of what they are doing. -

To them the simplest way of search-
ing for a transmission seems to be
to bring the set into oscillation by
coupling the reaction coil tightly
to the aerial tuning inductance
and then to vary the capacity of the
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is that there <are

phony should be done, at any rate
upon broadcast wavelengths. -The
process of trying round for a carrier
wave is absolutely unjustifiable,
except possibly when one is striving
outside broadcasting hours to pick
up some very weak and distant
signal which cannot be obtained
in any other way. Even then it
should be very sparingly used,
owing to the interference which it is
bound to cause. When a con-
tinuous wave transmission is being
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Fig. 2.—A fairly simple circuit to adjust.

sought for the case is of course quite
different, for then if one has not
access to a separate heterodyne,
it is essential that the receiving

set should be oscillating in order

to heterodyne the signal. Quite
apart from the question of inter-
ference, oscillation is most un-
desirable when telephony is being
received owing to the distortion
which it must cause. The proper
way of searching for a spark or
telephonic transmission is first of
all to adjust the set well off the
oscillation point. One then fries
round, hearing a number of signals,
-and then separates the one desired
from the rest by tuning it in as well
as possible and then making the set
selective before accomplishing the
final adjustment. The closely
coupled reaction coil makes for
selectivity. It should therefore
not be used whilst searching is in

progress.
A Typical Set

Let us suppose that we are
using a set such as that shown
in Fig. 1, containing one high
frequency stage and a rectifier
with transformer coupling between
the two. The tuner is loose coupled
and is provided with a ‘tune-
standby switch which enables the
closed circuit to be used or not at
will. There is also a potentio-
meter by means of which the grid
potential of the first valve can be
adjusted. To bring such a set
into an unselective condition
we first of all throw the tune-
standby switch. over to the right,
so as to cut out the closed circuit
L, C,. Secondly, we adjust the
potentiometer so that the potential
on the grid of V, is one or two volts
positive. We thus introduce damp-
ing, which besides making for
stability also renders the set un-
selective. The reaction coil L,
we place so that it is loosely coupled
to L, and we apply the usual test
of touching the aerial terminal
with a wet finger to see that the set
is not in oscillation. We can move
up the reaction coil a little, but not

too much. Searching can now
he done by means of two controls
only, the condensers C, and C,.
With the help of these we can
try over the whole band of wave-
lengths covered by the aerial
tuning inductance L, and the high
frequency transformer. If this
band is between, say, 350and 500
metres . we shall find that as the
controls are moved a number of
transmissions from both British
and European broadcastingstations
may be heard. Some will be quite
strong, others very weak.

The best way of conducting

‘searching, supposing that we have
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eventually succeed in picking up
Birmingham with C, at 120 degrees,
we know that the set is now tuned
roughly to 475 metres, which is con-
siderably above the required wave-
Jength. We therefore work back-
wards from this point, reducing the
setting. of C;, by two or three
degrees at a time until another
station whose wavelength can be
identified is found. If this is above
390 metres we know that we must
continue downwards, but if it is
below, then the wanted station
has been ‘' bracketed’ and the
setting of C, which will bring it in
must lie somewhere between the two
which have been found. The pro-
cess sounds a little laborious when
it is written down oun paper, but
actually it takes only a very short
time, and perfection comes with
practice. When we know that we
must be quite close to the desired
wavelength we search very carefully,
and supposing that we hear no sign
of the signal we want we tighten
the coupling of the reaction coil,
though still keeping it short of the
point which will produce oscillation.
We may also move the potentio-
meter a little over towards the
negative end.” Assoon as the re-
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Fig. 3.—A better arrangement of the Fig. 1 circuit.

not the slightest idea of the
capacity required in C, or C; to
bring in the desired transmission,
i5 as follows : Set'C, at 20 degrees—
unless it is a Square Law condenser
the portion of its scale below 20
degrees will not be of very much
use in any case. Then turn C,
very slowly from o to 180, listening
carefully for any signal. If this
produces no result, set C, at 25
degrees and repeat the process with
C,. Continue advancing C, 5 de-
grees at a time until some trans-
mission of known wavelength is
picked up. Supposing, for example,
that the signal we want has a wave-
length of 390 metres, and that we
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quired signal has been found the
first process, that of searching,
is at an end and the second, that
of tuning proper, begins.

It is not, of course, every set
which is arranged on the lines
cshown in Fig. 1. But of whatever
type the set may be the general
principles of searching remain the
same, and the golden rule is to
render the set as unselective as
may be before starting and also to
stabilise it as far as is possible
without undue loss of sensitiveness.
Let us take the case of a very
simple circuit such as that which
appears in Fig. 2. Here the set is
by its very nature not selective,
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When a single-circuit tuner is in use
considerable damping due to the
aerial itself is present in the grid
circuit, and there is also the fact
that the aerial tuning condenser
is in parallel with the inductance.
Further, the finer the wire with
which this inductance is wound
the greater will be its high-fre-
quency resistance and therefore
the flatter the tuning. With such
a circuit there will be no need to
produce decreased selectivity :
exists already to a sufficiently
‘marked degree. Selectivity can be
obtained in this circuit only by
means of reaction, and we must do
our searching with the reaction
coil not too closely coupled. This
is precisely what happened before,
but in the former case we were able
deliberately to decrease the natural
selectivity of the circuit by various
adjustments.

Resonance

‘We come now to the important
guestion of tuning the circuits of the
receiving set to resonance with the
frequency of the incoming trans-
mission. Here the requirements
are precisely the opposite of those
which existed when we were search-
ing. We wish to be able to tune
in the desired signal as sharply as
possible, to obtain the greatest
strength and to exclude all other
signals. Except in so far as it is
necessary _to produce stability;
damping is no longer desirable,
for a damped circuit will always
be unselective, that is to say, it
will respond not to one frequency
but to frequencies covering a

fairly wide band, the width of the

band depending upon the amount
of damping that is present. If
we are using a double-circuit tuner
we now throw the switch over so
that the closed circuit is brought in.
We take steps towards obtaining
resonance by manipulating the
closed circuit condenser, working
first of all with a fairly tight
coupling between the aerial tuning
inductance and the closed circuit
inductance. The introduction of
the secondary circuit may make it
necessary to alter slightly the ad-
justments of the condensers in other
circuits. These adjustments should
be made very gradually until the
best strength is obtained.

Reaction

It is now time to make use of
the reaction coil to increase our
signal strength. The circuit which
is. shown in Fig. 1, though it has
its good points, has one very great
drawback. It can be made up
only by mounting the three coils,
primary, secondary and the reaction
upon a triple coil stand. ‘this

4 -8 -z -1 0 =+ +2
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system has the grave disadvantage
that strong cross coupling between
all three inductances cannot be
avoided, in fact I do not know
of any more difficult tuning arrange-
ment in the hands of a beginner
than that which consists of three
coils, one fixed and two moving
mounted upon the same stand.
A far better arrangement of the
Fig. 1 circuit is shown in Fig. 3.
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GRID VOLTS
Fig. 4—Explaining grid current.

Here the secondary has. been
“ split,” part of it being coupled
to the A.T.I and part to the
reaction coil. This calls for the
use of two double coil stands,
the A.T.I. and part of the C.C.L.
being mounted upon one, whilst
the other part of the C.C.1. and the
reaction coil are upon the other.
The two stands should be kept well
.Apart so that no cross coupling
occurs between their inductances.

However  this: coupling is
arranged the reaction coil should
be brought very gradually up, a
careful watch being kept meantime
for signs of oscillation. It s
surprising to find how many people
are quite unable to recognise
the presence of oscillation, though
they may talk glibly about it.
Briefly the signs are these. As the
reaction coil is brought closer a
rushing or rustling noise will be

/
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Fig 5.—Use of higher potential
to displace curve to left,
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heard in the receivers, and if the
high-tension battery is at all noisy
sounds which so many call ‘at-
mospherics ”’ will become very evi-
dent. Touching the aerial terminal
with a wet finger will now produce
a distinct plock " in the receivers,
and if the grid-leg of the first
valve is touched in the same way
the *“ plock " will also be heard. If
speech has been tuned in it will
become louder and louder as the
distance between the coils is de-
creased, but at the same time its
distinctness will be mutilated ;
music loses its tone, becoming
wooden, with considerable harsh-
ness upon loud passages. If we
continue to bring up the reaction
coil the set will howl. Anybody
can of course recognise a howl,
but there are many who do not
realise that the set may be in
oscillation long before the actual
howl is heard. In tuning we
should be careful not to reduce the
distance between the reaction coil
and the secondary so much that we
are just upon the oscillating point.
As we shall see later, distortion is
bound to occur if the set is in
oscillation or close to the oscillating
point,

Fine Work

In making adjustments to obtain
resonance it must be realised that
fine work is called for, especially
when signals are weak and distant.
In a circuit such as those shown
in Fig. 1 and Fig. 3, the adjustment
of the aerial tuning condenser
when the secondary circuit is in
play will not as a rule be very
critical. It can usually be left for
the time being at its original setting,
whilst C, and C, are manipulated
The admstments required in C,
may be very fine indeed if S1gnals
are weak. For some reason it
was at one time almost a standard
practice to use as the ATC. a
condenser with. a maximum
capacity of .oor uF, the capacity
of C, being .ooo5 uFF, and that oi
C; .00025 or .0033 uF. Itis now
realised that .0oo5 uF is quite
big enough for the primary, and
that .0oo3 is on the big side for
the secondary. For tuning eitker
high - frequency transformers ' cr.
tuned anode circuits I, employ
condensers with a maximum
capacity of .0oo2 uF, or possibly
.00025 pF. Better results are
obtained with these and ome'’s
task is easier, since such fine
adjustments are not required  as
with larger condensers. Should
you be unable to make satisfactorily
the small adjustments required for
C. and C, the work will be greatly
simpﬁﬁed by fitting a ‘* vermer *
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condenser in parallel with C,
and by using a device such as the
Fynetune or the Friction Pencil
for adjusting C,.
Two Stages Completed

We have now accomplished the
first two stages : the desired signal
has been picked up and it has been
tuned in with good strength. If it
is on a fairly crowded waveband
we shall probably find that it is
not coming in quite alone. It will
be louder than other signals,
though they will provide an under-
current of sound which is not
pleasant. Whether we can get rid
of them altogether depends very
largely upon the design and con-
struction of the set. If its coils
are wound with thin wire and if
the wiring is done so that stray
capacities between leads at different
potentials render it naturally un-
stable, great selectivity will not be
‘obtained, since we shall be unable
to reduce the amount of damping
to small proportions. The first

step towards obtaining selectivity .

is to loosen the coupling as much as

possible between L, and L, If .

the set is at all unstable it will be
found that when the coupling is
very loose ‘it ‘shows ‘a strong ten-
dency to oscillate, since there is new
very little damping in the secondary
circuit. - Should this be the case
do not try to get rid of oscillation

by throwing the potentiometer
over to its positive end, for by doing -

so you will introduce very heavy
damping and may nullify the effect
of the loose couplingi--Work rather
with ‘a reasonably loose coupling
and. with only a small - positive
potentidl upon the grid of the high-
frequency valve.- - A.little practice
will enable you to strike a balance
which gives the best resilts and yet
leaves the set quite stable. The
reaction coil, too, if properly used,

is a very great aid to selectivity,

but it must never be so closely
coupled that the set is all the time
trembling upon the brink of oscﬂla-
tion.
Nearby Transmissions

Even-in the most skilful hands
the best - set can’ seldom be made
selective enough to tune out a
powerful transmission from & near-
by station so completely that a
weaker signal upon a nelghbounng
wave can be brought in absolutely
w1thout interference. Those who
are’ unfortunate enough to be
;1tuated in places where inter-
erence from spark stations or from
other broadcasting stations is very
bad must have recourse to some
form of wave trap, Itisnotalways

realised that selectivity in a set-

can be overdone, for the reception
of telephony at any rate. A
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telephonic transmission consists not
of a single frequency but of a
fairly wide band of frequencies
lying upon either side of the carrier
wave. If the set is ultra-selective
distortion may arise through the
straining out of a portion of the
modulation.

It must never be forgotten
when obtaining either resonance
or selectivity that it is of the utmost
importarice that the valves should
be worked upon the correct portion
of their curves. The set may be
unstable and unsatisfactory al-
together simply because the anode
voltage of the high frequency
valves and rectifier is too great,
or because the filament voltage is
either excessive or too small, or
again, because the gridleak of the
rectifier is not of the right value.
Each of these adjustments demands
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current which is set up by positive
half-cycles. It should therefore be
the aim of every user of a multi-
valve set to use the potentiometer
as little as possible and to get its
slider as near the negative end as
may be, controlling any tendency
to oscillation rather by adjusting
the coupling between primary and
secondary coils, by reducing stray
capacities on the high frequency
side of the set to a minimum, and
by varying the plate and filament

_potentials until a correct adjust-

ment of each is found. J

The same distorting effect of grid
current often occurs cn the low-
frequency side of the set where the
same anode potential is supplied to
all valves, no matter what their
functions may be, and where
the note magnifiers are worked
with their grids at zero potential.
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Distortion

We come lastly to the question
of obtaining good signal strength
without distortion. Itisacommon
experience of those who start with
small sets and afterwards increase
their power by adding to them
either high-frequency stages or note-
magnifying valves that reception
which -was perfectly good with
headphones is far from pleasing
with the extra power and a loud-
speaker. The loud-speaker is
usually blamed, but as often as not
it is almost entirely guiltless.

Distortion, provided that the tele-.

phones or loud-speaker are all that
they should be, may arise from
several causes. A very frequent
one, though it is seldom recognised,
comes from the use of excessive
damping by means of the potentio-
meter in the high-frequency circuits.
If in order to control the set the
grid of any high-frequency valve
must be given astrong positive bias,
mutilaiion of the wave forms takes
place beiore they reach the rectifier
owing to the heavy flow of grid
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_ therefore take place,

7 Flg 6—Two lmprovements of value.

- An examination of Fig.'4 will show

that if the working ooint of tfie
valveisat X a positive half-cycle will
lead to a large flowof grirt current,
which will be cut down to zero by a
negative half-cycle.. Mutilation of
the upper half of our wave will
By «pplyin

a high potential to the angc?ey;hg
whole curve of the valve can be
moved bodily to the left as seen
in Fig. 5. Obvicusly we cannot
now work at zero grid volts, for if
we do so the upper l.alf of each wave
would run into the upper bend and
the almost flat portion of the curve.
But by applying a negative grid
bias with a value of about 3 volts
we bring the working point to X
in the curve. An impulse with a
value of plus or minus 2 volts
will thus not take the working
point of the valve off the straight
portion of its curve, nor will it cause
any appreciable flow of grid current,
The result will be pure and un-
distorted low-frequency amplifica-
tion. If any reader has a set with
one or more stages of low- frequency
amplification which is not provided
with a grid battery he should fit one
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without delay. This can usually be
done quite easily even with boxed-
in sets. All that is necessary is to
disconnect the lead running from
LT to IS of the transformer. Two
terminals are then mounted upon
the panel, one being connected to
IS and the other to LT. A suitable
number of flashlamp cells can then
be inserted in series between these
terminals as shown in Fig. 6, the
negative being connected to the
terminal which corresponds to
IS. Besides improving the quality
of the reception this battery will
also effect great economies in the
high-tension output and therefore
increase the life of the plate battery.
A further improvement that can
be made to almost any set is also
shown in Fig. 6. This consists in
disconnecting the telephones from
the high-tension busbar and joining
them instead to an extra terminal
provided upon the panel. A second
wander plug connected to this ter-
minal will enable extra positive
potential to be applied to the anode
of the last note-magnifying valve.
To sum up, the whole art of
tuning resolves itself into a
thorough understanding of what
one is doing and the paying of
careful attention to points of detail.
Do not search for carrier waves;
be sparing in your use of reaction ;
keep the slider of the potenticmeter
as near its negative end as possible ;
always use a loose-coupled tuner
if you can; see to the adjustments
of your valves, and, finally, make
purity and not mere volume of
sound your standard.
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“
" - INTERESTING EXPERL Y
's ENCES WITH THE N

N  THREE-VALVE DUAL. N
k‘ N

NV A
To the Editor of MODERN WIRELESS.

Sir,-—1 am enclosing herewith
two photographs of the *
dual,” as described in your April
issue. You will observe the panel
is mounfed into a cabinet that is
entirely self-containing, the only
wires seen externally are the aerial,
earth, and loud-speaker leads.
The cabinet is capable of holding
all accessories, such as "phones,
coils, 4and a spare accumulator.
As regards the disposition of com-
ponents, 1 have kept strictly to
your design.
transformers and
H.F. (tapped) transformer.
‘“low range "’

The
model, which covers

up to 1,000 metres, isefficient, and

works perfectly. There are also
three extra switches in the negative

‘tune in.
reception of 5XX that I have

3-valve:

I used “RI” LF.
a  McMichael
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leads of the I.T.,.H.T., and G.B.
batteries, which enable the set to
be switched on as left, tuned to a
station. I was unable to obtain a
Watmel grid lead when constructing
this set, but have fitted one since,
as without it the set was un-
workable. I constructed this set
for a certain purpose, which is not
of interest here, and have used it
daily for a couple of months now, so
perhaps some fellow readers will be
pleased to. compare it on test.
It will receive all the principle
B.B.C. stationson.the loud-speaker,

which you will observe is not a .

baby. Glasgow comes in with

The Set Described.

wonderful volume, Cardiff,
ever, is for.some .reason hard to
If gives by far the best

heard, the reaction in this case is
shorted. 1 have received many
Continental stations that] am un-
able to identify, but as an instance
of what can te done with this set
the following may Le of interest.
On Sunday night, 3/8/24, after
all B.B.C. stations had closed
down, I noticed by reference to
your table of Continental pro-
grammes that Madrid should be
transmitting. This station was
easily tuned in. A little adjust-
ment was then made to the H.T.
voltage, and loucC=;peaker reception
of really good tone and sufficient
volume to be heard quite easily
four rooms distant was obtained.
A selection from ‘ The Merry
Widow ”’ was exceptionally fine.
There was also *‘* A Talk "
(goodness knows what about) and
some good . soprano singing. I
suppose Madrid cannot be less than
700 miles ‘‘as wireless flies.” 1
found much depended on a proper
combination of wvalves. Those
in the photograph make an
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how- *

excellent combination, they are—
No.1, B.T.-H. B4; Ncs. 2 and 3 are
Marconi R.5 V. I have discovered
since that the new Marconi D.E.5
in the No. 3 socket gives'a vast
increase in tone and volume. The,
leads to the batteries, etc., are
taken through a small hole drilled
by the side of the terminals, this
has the advantage of keeping all
the connections on top and in view.
A great advantage in this set
is that only one L.T. and H.T.
service is required. As a complete
outfit, that is, with all accessories,
Amplion, etc., it easily surpasses
any other set, and by way of com-
parison does this at a quarter of the
cost. It can be guaranteed to give
loud-speaker reception on an 18-in.
amplion of good tone and volume
at 200 miles any time, in quite in-
experienced hands, and certainly is,

.in my opinion, an excellent stan-

dardset. Another greatadvantage
is that with the ‘‘ high range "
McMichael. H.F. transformer

(tapped) and a few extra coils it
will give reception up to 6,00q

Complete with Loud-speaker. 4

metres. I should mention that my
reception conditions here are ideal,
and I have also a perfect aerial
and earth system.—Yours truly,
J. D. S
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An Amplifier

for Bright

or Dull-Emitter
Valves.

By STANLEY G.
RATTEE, Member
L.R.E., Staff Editor.

A useful low-frequency amplifier
for either crystal or valve receivers,
constructed so as to permil
duplication if more than one1is

required. ]

HE instrument to be described
is not in itself a . radio
receiver, but an apparatus

smploying one valve, which, when
connected across the telephone-
terminals of the ordinary broad-
cast receiver, permits the receivel
speech, music or Morse signals to
be heard with greater volums.

The amplification given by this
instrument is what is known as
‘“low-frequency,” or sometimes
as ' audio-frequency,” = which
means that the amplification takes
place after the signals have been
rectified by the crystal or valve
detector, as the case may be.

Though this form of amplifi-
cation gives a considerable increase
in signal strength, it must not be
assumed that the addition of this
unit, to, say, a crystal or valve
receiver will give an increase in
range ; the purpose of this or any
other low-frequency amplifier is to
make louder those signals already
audible in the receiver.

As the ‘' output ”’ of the amplifier
is a considerably magnified repeti-
tion of the ‘‘input,” the speech
or music should be perfectly free
from distortion Dbefore being
applied to this unit, otherwise all
such distortion will be proportion-
ately increased. Another point to
be borne in mind is that the
transformer used should be of good
manufacture, the  subszsquent
results depending very consider-
ably upon the merits of this useful
component.

Features of Design

The compact appearance of the
unit will be observed from the
first photograph, which shows the
instrument ready for connecting
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Fig. 1.—A simple amplifier which will appeal to the
beginner in constructional work.

to any receiver which does not
incorporate a low-frequency stage,
or to a receiver which does not
already employ more than a single
stage.

The reason for this latter remark
is that in no circumstances is it
recommended that more than two
stages of low-frequency amplifi-

i =
143, i ‘ By ==
Copa gl - B
Fig. 2—The theoretical circuit
arrangement.

cation be used, in view .of the fact
that distortion is likely to result,
and in those cases where two low-
frequency stages do not give the
required volume, then a high-
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frequency stage is advocated, thereby
increasing the range of the receiver.
The wunit under description is
capable of duplication and may be
used with practically any type of
receiver, the only exceptions being
valve sets which have the internal
L.T. negative connected to the
H.T. negative, instead of the more
usual practice of L.T. positive to
H.T. negative.

The arrangement of ‘the ter-
minals seen in the photograph are
on the left-hand side, reading from
the top, the two “input’ ter-
minals for connecting to the tele-
phone terminals of the receiver ;
the H.T. positive and H.T. nega-
tive, the L.T. positive and L.T,
negative. On the right-hand side,
reading from the top, are the two
‘“ output ”’ terminals for telephone
connections or the “input’ of a
similar unit, the H.T. positive and
H.T. negative, the L.T. positive
and L.T. negative. The two ter-
minals seen at the bottem end
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of the panel are for grid cells when
required, the left-hand terminal
being connected to the positive of
the battery and the  right-hand
terminal to the negative.

MODERN

in the instrument. The choice of
components is, of course, a matter
for the reader to decide himself,
but in cases w ere makes other
than those stated are chosen, then

WIRELESS

1 Low-frequency  Transformer
(Max-Amp, by Peto Scott, 1.td.)

I Iilament resistance suitable
for either bright or dull emitter
valves (Burndept, Ltd.)

Fig. 3.—The. lay-out of the panel drawn full size.

Materials and Components
For the assistance of those
veaders whose intention it is to
construct this unit, the names of
manufacturers are given, in addi-
tion ta the components embodied

their origin should be known ‘and
the material worthy of inclusion
in a good wireless instrument :—

1 Ebonite panel measuring 7 in.
by 5in. by f in.

379

I Valve holder or alternatively
four sockets.
I4 Brass terminals.
Quantity of stiff wire for con-
necting purposes.
I Box to take panel and of a
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depth .to take the transformer
chosen,

The Panel

The material used for the panel
of the unit is what is-advertised
as ‘ Radion Mehoganite,” which,
besides having the attraction of a
glossy finish, is guaranteed to be
free from surface leakage.

.Where ebonite other than this is
purchased, readers should assure
themselves whether or not the
material supplied bears a similar
guarantee.

In those instances where speci-
ally prepared ebonite is not ob-
tained, then the panel must be
subjected, after the drill holes
have been made, to a thorough
rubbing on both sides with fine
emery cloth, in order to remove any

impurities which ' ‘may be adhering

Fig. 4.—Plan photograph of

the pane!. Note that the
grid battery terminals are
shorted. When this battery
is used, .however, the
shorting wire should be
removed and the positive
of battery connected on
left and negative on right.

to the surface as a result of tin-
foil treatment it may have received
during its manufacture. .

The 'Circuit

The circuit arrangement of the
unit is given in Fig. 2 wherein it
will be seen that the connections
are those of the usual kind, with
the addition of grid cells.

The connections to the trans-
former are given in both this figure
and that of the wiring diagram as
being the best with the trans-
former used, but in cases where a
make other than that mentioned

WIRELESS

is chosen, then these connections
may vary; it is advocated there-
for that before making the final
connections, the practice of chang-
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‘method is employed, but in those
cases where readers anticipate
difficulty in wiring up, then the
somewhat easier task of utilising

.Fig. 5 —An underside view of.the panel, showing dispositicn
of -components and wiring.

ing over-the connections should be
tried, meaning OS or IS to grid.

Wiring Up
-The actual wiring of the unit

may be seen from the photograph
showing the underside of the panel,

thin wire and insulating sleeving
may be reverted to, subject to
the leads being kept ‘short and
well spaced. All connections
should be soldered, rather than
locked between nuts, as. one bad
connection in the instrument will
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Fig. 6.—lilustrating the method of coénnecting one or

two units to -a crystal set.
H.T.

is used with dull-emitter

If more than 40 volts
valves, grid cells

should be connected: across the terminals provided.

whilst a practical drawing of the
same work is given in Fig. 7. It
will be noticed that in the instru-
ment illustrated the stiff wire

380

cause hissing or crackling sounds
to be heard in the telephones,
especially if more than one stage of
low-frequency amplification is used,
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the reason for this being that not
only will the reception be amplified
very considerably but any extran-
eous noises due to faulty con-

across the H.T. terminals of the

receiver itself. Where, however,
the unit is to be used in conjunction
with a crystal receiver,

a fixed

MODERN WIRELESS

former, the reason being that
where the unit is to be used with
a crystal receiver such a condenser
is not necessary, whilst assuming

(S

Fig. 7.—Practical wiring diagram (full

nections must of necessity be
similarly amplified.
Fixed Condensers

It will be observed from the
circuit diagram that the usual
condenser across the H.T. battery
is omitted, and the reason for this
is that where the unit is connected
to a valve receiver, the condenser
will in most cases bz connected

condenser of 0.05 pF may be con-
nected externally across the H.T.
battery if desired, though in most
cases, unless the battery is old
and noisy, its inclusion or omission
will make iery little difference if
any at all.

It will be further. noticed that
there is no condenser connected
across the primary of ihe trans-
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INPUT

size).

the unit is to be used in conjunction
with a valve receiver, it will be
found in- most cases that the
receiver is fitted with a telephone
condensgr which virtually becomes
connected across the primary when
the receiver and unit are con-
nected together. Should there be
no t:lephone condenser, however,
(Continved on Paze 460.)
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Aninteresting H.F: recelver desiéned by the author on’
a method to be described next month.

Adding Damping to the
Circuit by Resistances

A very common and successful
method of reducing the tendency
of self-oscillation in a valve is to
connect a resistance across the
grid circuit, or in the grid circuit.
Sometimes this resistance consists
of an ’actual resistance of the
ordinary kind, and sometimes the
grid to filament path itself is used
as the resistance.

In the latter case what we do
is to take advantage of-the fact
that when the grid bzcomes positive
with respect to the negative end
of the flament, electrons are at-
tracted to the gri® from the
filament; these electrons travel
round the gil circuit, through
the grid inductance, back to the
filament. This setting up of a grid
current introduces damping into
the grid circuit. In other words,
some of the energy in the grid
circuit is consumed and losses are
incurred by making the oscillations
in the grid circuit produce a grid
current. This loss may be made
sufficiently great to stabilise the
circuit and prevent the valve

Grid

oscillating. To set up a steady grid -

current is a simple matter, and the
usual method is that illustrated
in Fig. 15, where the slider S
moves along a potentiometer re-
sistance of about 400 ohms resist-
ance connected across the filament
battery B,. A fixed condenser C,
of 0.002 uF may be connected
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potential, which will become + 6
voltsif the slider Sis moved to the
right-hand side of R, and the
battery B, given 6 volts. Any
degree of damping, within limits,
may therefore be introduced into

‘the grid circuit, and the slider S

will usually be adjusted to such a
point that the valve is just off the
oscillation point.

It is rather important to note in
the Fig. 15 method that the.position

~qL
LL S

4 ¢

Fig. 15.—Circuit showing how grid current is obtained to
stabilise a H.F. valve by means of a potentiometer.

in the position shown to avoid
making the high-frequency currents
travel through the potentiometer
resistance itself. This condenser C,
may frequently be omitted without
any ill-effects. When the slider S
is to the extreme left position, the
grid is at zero volts ; as the slider
is moved further to the right

the grid will .be given a varying

'y Cy
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Fig. 16.—Damping added direct to grid circuit by means of
a resistance.
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of the rheostat R, is of importance,
If it is connected in the negative
lead to the filament it will not be
possible to give the grid the full
+ 6 volts because when S is at the
left-hand side of R, the grid will be -
at a negative potential depending
upon the drop in potential across
the rheostat. As S is moved to
the right a point will be reached
where the grid has a potential of
zero volts, and a further movement
of S to the right will commence
to give the grid a positive potential.
If the drop in potential across thz
rheostat is normally 2 volts, it
would only be -possible to give
the grid a maximum potential of
+ 4 volts, which, however, in most
cases, would be all that is necessary.
Where, however, it is desired to bs
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Fig. 17. —lllustratmg how resistance may be added-in the anode
circuit to prevent self-oscillation.

able to give the grid any positive
voltage from zero to + 6, it is
desirable to connect the rheostat in
the positive lead.

Fig. 16 shows the connection of a .
resistance R, actually in the grid
oscillatory circuit. This resistance
may have a value of from 20 to 50
ohms, according to various factors,
such as the amplification factor
of the valve and the constants
of the oscillating circuits and the
natural-coupling between grid and
anode circuits. The correct value
of the resistance R, is'best found by
experiment, and if the resistance
is variable, so much the better.

Fig 17 shows the resistance R,
included in the ‘anode oscillatory
circuits. This is an alternative
arrangement and self-oscillation
may be prevented, by intro-
ducing damping into the grid
or the anode oscillatory circuits.
In some cases the damping is in-
troduced into both circuits by any
of the methods specified.

valve, but in rather a different
position to that shown in Fig. 16.
The effect, however, is very similar,
and the value of R, is usually of the
same order as the resistance R,

done by dimming the filaments,
a very common expedient, and by
feducing the high-tension voltage,
Dulling the filaments is usually
a very effective method of stabilis-
ing a high-frequency amplifier, but
at the same time any beginner
will appreciate that reducing the
efficiency of the apparatus in this
way is wrong, and that the necessity
for doing this is merely due to
lack -of proper design-elsewhere.

Anode Impedance Method

An interesting and useful metho—a‘
of stabilising a high-frequency am-

L
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Fig. 18.—A method of Introducing damping advocated by
the author.

described in connection with Fig.16.
It is desirable to make all the
resistances used in these various
cases devoid of self-capacity.

Obtaining Stability by Relucing
Amplification

A rather obvious method of in-

creasing the stability of a high-
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Fig. 19.—The method of Figure 18 applied to the anode circuit.

Fig. 18 shows the use of a
resistance R, in parallel with the
oscillatory circuit I, C,. This
method has been advocated by the
author on several occasions, be-
cause it does not involve the pro-
duction of direct currents in the
grid circuit which are liable to
cause distortion. The resistance
R, now has a value of the order
of 100,000 ohms, and a. variable
resistance having this maximum
value will -be found very con-
venient.

Fig. 19 is the same arrangement
as Fig. 18, but this time the resist-
ance R; has been connected across
the anode oscillatory circuit to in-
troduce damping into it.

Fig. 20 shows the use of a resist-
ance R, in the grid circuit of the

frequency amplifying circuit is to
reduce the amount of amplification
given by the valve, We can do
this, either by a wvalve having
a poorer amplification factor or by
reducing the amplification given by
the valve in use. This may be

plifier is that illustrated in Fig. 21.
We here have an impedance Z
shunted by a variable condenser C,.
The impedance Z, which may be a
choke coil with or without an iron-
core inductance, has in parallel
with it the small variable con-
denser C,, and the choking effect
on the high-frequency oscillations
in the anode circuit may be con-
trolled by means of a condenser C,.
The smaller the value of C,the less
tendency will the valve have to
generate oscillations, while the
greater the capacity of C, the more
readily will the valve oscillate.

Use of Reverse Reaction

Reverse reaction, which con-
sists in feeding back energy into the
grid circuit in a direction opposite
to that which produced a build-up
effect, may be employed for
stabilising a high-frequency ampli=-
fier.

Fig. 22 shows how the inductance
L, is connected in a reverse

.direction to produce a reverse re-
action effect which will tend to
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Fig. 20.—A somewhat sImilar arrangement to Figure 16 circuit
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oppose: the-natural reception effect
due to capacity coupling, etc.
In the Fig. 22 arrangement the
tTeverse reaction effect may be
_obtained when the coils L, and L,

are fairly loosely coupled in a reverse
If L, is brought too.

direction.
close up to L,, the reverse 1nduc-

tive effect is swamped by the in-

creased capacity coupling between
L, and L,, and this produces a
greater tendency to self-oscillation.

really satisfactory method of high-
frequency amplification.  If all
experimenters who. at present are
working in directions where great
success has already been achieved
were to turn their attention to the
problem of long distance reception
and multi-stage amplification, ‘pro-
bably some solution -could- - be
found.

It'is the purpose of this article
to explain the difficulties and to

4y
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Fig, 21.—Circuit showing anode impedance method
of introducing damping.

A coupling of two tuned circuits to
produce a reverse reaction effect is
therefore mot a very practicable
arrangement, although when the
anode circuit is not tuned reverse
reaction may be quite useful in
stabilising a receiver.

Fig. 23 shows a modified arrange-
ment in which the reaction coil L4

is now not part of the main tuned -

anode circuit but is connected in
series with it. This circuit will
in general be found better than
Fig. 22, although the coil L, should
be kept small.
Eliminating the Causes of Self-
Oscillation

The: method we have described

above may be regarded as general

&

indicate what has already been
done to overcome the troubles
experienced in multi-stage high-
frequency amplification. A method
of the author’s own is also
given,

The elimination of self-oscilla-
tion is a practical impossibility,
but much can be done to eliminate
the actual causes and much more
can be done to balance them out
with a minimum of energy loss.

In the first place, since the grid
to anode capacity of the valve is
one of the chief troubles, much
can be done by lessening this

capacity. Sometimes the capacity
is between the electrodes them-
selves,

but more usually in the

REVERSE REACTION

L %0

Fig. 23.—A better arrangement than that of Fig. 22.

means of counteracting the ill-
effects of faulty design. The design
of the receiving apparatus should
be such that palliatives should not
be necessary, but while it is a simple
matter to make theoretical com-
ments on the problem of high-
frequency amplification, the fact
remains that there is to-day no

leads to these electrodes.
valve, for example, which is a
low-frequency amplifier of great
utility, has the disadvantage that
the grid to -anode capacity is
substantial. The Myers valve
and the V,, are, however, admirable
for high-frequency work, because
the capacities between the elec-

354
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trodes, and the leads going to the
electrodes, is small.

Much can be done, however,
with the ordinary type of valve,
provided a suitable valve holder
1s used. Quite apart from. the
other merits, the widely-spaced
contacts on certain_types of special
valve holders are particularly suit-
able for high-frequency work. The
ordmary arrangement where the
socket pins are very close together,
the nuts and washers being fre-
quently only a matter of 1-16th inch
apart, are entirely unsuitable for
high-frequency, or, in fact, for any
other work.

All leads, of course, should be
kept as short as possible and as
far’ apart as can be arranged.
Bare square wire connections are
probably .the best for wiring a set
with several stages of high-frequency
amplification.

Overcoming. Inductive Coupling

The overcoming of ,1nduct}ve

A

Fig.22:—Anarrangementwhlch
gives reverse reaction only
when loosely coupled.

city couphng is much more insidious
and dangerous.

Inductive coupling may be made
very small by.arranging that the
fields of coils in the grid and
anode circuits do not interact,
The coils should be kept well apart,
so as not to influence each other,
and “they ‘may conveniently be
arranged at right angles. To keep
thé indudtive fields as small as
possible, the coils may be wound
on small diameter tubes with fine
wire, but this may lead to a certain

amount of inefficiency. It is,
however, a direction in which
experiments may be made. The

smaller the coil the less will be the
inductive effect of it on another
coil. '

A method of reducing the magnetic
effect of one coil on another is
illustrated in Fig. 24, which shows
both coils L; and L, enclosed in
metal - boxes, havmg only small
openings to allow the con-
necting wires to pass through.
The metal casings should be of
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As companions to the successful

D.E.3 and D.E.R. t}lrpes, two

D.E4 and D.E.6

have been designed to permit the

use of loud-speakers without a
large expenditure of current.

IT IS NO LONGER EXPENSIVE
TO RUN A LOUD-SPEAKER.
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CHARACTERISTICS :
D E 4 Filament Volts ............ 36
*=e T Anode Volts ...ooevveeenn. 90-120
(= g::iussla.‘;::lsl) g &85 (neg. grid bias 3v.)
*,I/)/* o Current Consumption ...°22 amp.
D E 6 Filament Volts ............ 1-8-2
**T* Anode Volts ........ oo 90-120
(For Use with {neg. grid bias 3v.)

D.E.R. Valves) .
***’ Current Consumption ... ‘4 amp.

VOLUME WITHOUT DISTORTION.,

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

1 /& Obtainable from all Leading Wireless Dealers,

’"rlt/;m/%,muu'r Electrical Contractors, Stores, &ec.

BUY BRITISH VALVES ONLY!
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Result of 16
years' experience.

.

Are you sure?

Are you sure that you can invite her to listen? Can you depend on your headphones to
give you clear and unsullied reproduction? You want her to appreciate the efficiencv of
your set, and it’s on these occasions that the ordinary headphones choose to be perverse
and a rueful but patient smile is your reward. Get Brandes “ Matched Tone™ headphones

2 5 / - and be proud of themr—their consistent purity and richness of tone will never fail you.
Finished appearance, strong construction and designed for long and comfortable wear,
BRITISH MANUFACTURE a guarantee enabling you to return them within ten days if you are not satisfied adds to

(B.B.C. Stamped).

Manufactured at
Slough, Bucks.

their desirability. Ask your Dealer for Brandes.

cMatched ‘Tone

TRADE MARK

Radio Headphones =

386 In reply.'ng to advertisers, use COUPON on last page
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Fig. 24.—Sr-10wing the introduction of metal

S

1
L1 BN
N

b

[

I —

shields to

eliminate magnetic interaction.

fairly substantial size, and the coils
arranged clear of the sides. Some-
times it may be desirable to earth
the shields.

' Fig. 25 shows the inductances
L, and L, wound on tubes which
are staggered in relation to each
other. This arrangement -has been
used by Prof. Hazeltine in his
neutrodyne receiver, which involves
the use of high-frequency trans-
formers. The same arrangement,
however, could be used for tuned
anode circuits. The fields of the
two coils are shown in dotted
lines, and it will be seen that by
arranging the coils in a suitable’
manner it is possible to avoid any
appreciable inductive coupling be-
tween the inductances.

. Aninteresting arrangement which
has been tried by Mr. G. P. Kendall.
and the author is that illustrated

toroidal shape. A practical coil
may be ‘made by taking, say, a
3 in. length of ebonite tubing
3 or 4 in. in diameter and cutting
a slit in the tube. A 'toroidab

WIRELESS

but this does not mean’ that there
will be no capacity coupling,
which is the most trouble-in multi-
stage high-frequency amplifiers. The
fact that toroidal coils are used
does not mean that the coils can
be put close. together, because we
then get a substantial capacity
coupling between the coils, even
though' - there is no inductive

_coupling, and the capacity coupling

is generally the most troublesome.
“The Fig. 27 -arrangement must
therefore not be taken as a solution
of the problem of multi-stage high-
frequency amplification ; it is, how-
ever, a very interesting suggestion
for overcoming one of the coupling.
effects likely to cause instability.
The ** Astatic’’® Anode Coil

An interesting suggestion for

‘Fig. 25,—A similar arrangement.of inductances to that
used in the Hazeltine neutrodyne receiver.

coil can then be wound on the-tube.
Fig. 27 shows a circuit using
two tuned anode circuits em-

Fig. 26.—Circult showing the use of toroidal coils to
minimise inductive effects. ‘

in Fig. 26: Here the inductance
coils L, and L, are in the form of
toroids. The inductances are
shaped like a curtain ring. If we
obtained a wooden curtain ring
and completely wound it with
insulated wire, the ends, however,
being separated by a fraction of an
inch and leads taken from the
ends, we would hayge.g toroidal
coil. The same effect would be
obtained by taking a long cylin-
drical coil. and bending ‘it round
so that the ends met.” In the casc
of such a coil the magnetic field
is entirely enclosed, and while the
coil possesses all the properties
of san. .nductance, .there is. no
external field which could influence
another coil. In Fig. 26 both grid
and anode coils are shown of

ploying toroidal coils. In this
arrangement there will be no in-
ductive effect between the coils;

eliminating inductive coupling from
the anode circuit of a valve to the
grid circuit is that illustrated in
Fig. 28. We here have two anode
coils L, and L; wound in opposite
directions.” -The idea is that the
inductive effect of L; on L, would
be neutralised by the opposite in-
ductive effect -of the coil L,
on L,

The coupling between L, and I.,
should not be sufficiently great as
to materially reduce the total
inductance of the two coils in
series. It would seem that the

positioning of the combined coil
L, L, should be symmetrical with
respect to the coil L, in any set
built using such a coil.
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Fig. 27.—A two-tuned circuit using torodial anode coils.
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Fig. 28.—The suggested ‘‘astatic’ anode -coil.

Balancing out the Capacity Effect
in a Valve

Since the coupling inside the
valve is effected by means of a
capacity, it is natural we should
turn to a capacity for the purpose
of neutralising this coupling.
The effect of the coupling insidz
the valve is for potentials to
be communicated from the anode
circuit to the grid circuit in such a
direction as to increase the tend-
ency to self-oscillation. To coun-
teract this capacity effect, we
therefore require to introduce to
.the grid "potentials of opposite
but similar magnitude. If the
capacity of the valve is more than
balanced, a reverse reaction effect
will be obtained which will weaken
signals,’! It is thercfore desirable
that the balance should be an
exact one. It is, of course, no
use connecting a condenser from
the anode to the grid, because th's
condenser would merely assist the
existing capacity. It is necessary
to obtain a reversal of phase and.
this reversal may be obtained by
-tapping either the grid or amode
inductance or by the use of trans-
former .coupling.. These methods
will now be described.

Fig. 29 shows a simple valve
amplifier in_which, however, the
direct current anode circuit- con-.
tains only’ a portion of the
oscillatory circuit.- Tn this figure it
will be seén, that a tapping S is
taken from about half-way along
the - inductance L, and therefore

the direct anode current only
flows from the top of the inductance
L, to the middle tapping. It is,
of course, sufficient to pass-a vary-
ing anode current through a part
of the oscillatory circuit to set up
oscillations in that circuit, but it
will be found in practice that
usually the maximum amplification

September, 1924

- _ capacify in the valve is producing !

certain’ potentials on the grid,
exactly opposite potentials are
beitig communicated to the grid
through the condenser C, from the
‘end E, of the inductance 1D
By making C, of the correct size,
the reaction impulses communi-
cated the grid-plate capacity will
be exactly neutralised ~by the
reverse feed-back through C,. The
result is that the capac1ty of the
valve has been neutralised, and
the circuit will consequently not
oscillate.

The condenser €, may also be
used to balance out the capacity
coupling between the coils L, and
L, In order to enable a more
correct balance to be obtained
I have suggested connecting an
actual condenser in the position
shown as C, in Fig. 30. This cen-
denser -will actually increase the.
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Flg 29.—A circult with midpoint tapping on the.ccil L2.

is obtained when the whole of the
inductance in _the anode circuit is
included in the direct current anode
circuit. In Fig. 29, when the end
E, is negative, the end  E, will -be
positive with respect to the tapping
S, and therefore with respect
to the filament of the valve,
the end E,; being connected to the
grid of the yalve through the grid
to anode capacity and these
potentials will be opposite at any
given moment to those at the end
E,. We now connect the end E,
through a very small condenser C,
to the grid of the valve, and it
will be seen- that, whereas the

Vi

g
8, 82 !

2
Fig. 30.—Fig. 29 re-drawn for e_xolanatOry purposes.
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tendency to oscillate, but by making
C, larger it is possible to balance
Ca and C, accurately, whereas
when we are relying upon capacity
between grid and anode of the
valve, we are dealing with a very
small capacity and one which is
liable to fluctuation, a.change of
valves might easﬂy upset the
balance.

Having got the amplified oscil-
lations in the circuit L, C,, we have
to find some method of using them,
and we can couple an inductance
to L,, this inductance being con-
nected in the grid circuit of another
valve. Another arrangement would
be to connect the point E; through
a grid condenser to a second valve,
but in this case we would only be
obtaining about half the potentials
developed across the inductance L ,.
We can, however, overcome thls
dxfﬁculty Dy seeing-that the tapping
S'is not in the middle but nearer
to the end E,. In order to obtain
a balance we then ‘have to make
the condenser C, very much larger,
.and .if the distance S and E, is,
say, - one tenth of the dlstancn.
between E; and EQ, then the
capacity C; will have to be ten
times the capacity between the
grid and anode of the valve (and,
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LISSENIUM

A CHOKE

For Audio Frequency
Amplification—

amplification of a quality

comparable to the best Resist-
ance Capacity Coupling without the
disadvantage of using the large H.T.
voltage mecessary with Resistance
Capacity Coupled amplifiers.

This LISSEN Choke is different to any other Choke—there is no sharply
defined resonant peak anywhere in the band of audible frequencies.

It is a highly efficient Choke—two other important characteristics are, firstly,
its uniform impedance to all audible frequencies, and, secondly, its high in-
ductance value, THE FIRST CHARACTERISTIC RESULTING IN
PERFECTLY PURE "AMPLIFICATION, AND THE SECOND EN.-
SURING THAT THE MAXIMUM SIGNAL VOLTAGE IS TRANS-

Q GOOD Choke coupling: will give

FERRED FROM THE PLATE OF THE ONE VALVE TO THE

CRID OF THE SUCCEEDING VALVE.
THE object of using LISSEN Choke L.F. amplifiers—

The difficulty in ordinary use of employing more than three stages of L.F.
Transformer amplification is well known. An interesting experiment, there-
fore, will be {o see how many stages of LISSEN Chokes can be successfully
employed, and to what extent it will be possible to build up a volume of per-
perfectly pure seund.

The construction of an L.F. amplifier using LISSEN CHOKES instead of
transformers is comparatively quite simple—the connections are as follows:

One terminal of the LISSEN CHOKE is connected
to the plate of the preceding valve, the other ter-
minal to the H.T. battery. A fixed condenser of
.01 capacity is connected between the plate of the
preceding valve and the grid of the L.F. valve,
and a grid leak (preferably use the LISSEN
VARIABLE GRID LEAK) is connected between
the grid of the L.F. valve and the L.T. negative.
Grid cells should be introduced be-
tween the grid leak and L.T. negative
if they are found necessary. Each
succeeding stage is connected up in the 10/_
game manner.

A NEW LISSEN 5-POINT SWITCH—

Here is a little switch which does the following

things :

(a) Switches off one stage of L.F. without -touching the
filament control—a separate switch for each. stage.

(b) Connects the telephones to the plate of whichever valve

it is desired to use and at the same time switches off the
L.T. current from the unused valve. .

(c) Cuts out a stage of H.F. in the same way as it does
LF. (we do not recommend any switching in H.F.
circuits where it can be avoided, but where it is decided
to use a switch, this is the switch to use).

(d) Will also disconnect both the H.T. and L.T. Batteries
and short the aerial to earth, so that the receiver can_
be left adjusted ready for switching INSTANTLY into
commission next time.

LISSEN PUSH-PULL MOVEMENT—LISSEN
ONE HOLE FIXING, OF COURSE.

Don’t Mix Your Parts—if you build with all LISSEN Parts your
receiver will give results which would never be possible with mixed parts.

LISSEN LIMITED

20 24, Woodger Road, Goldhawk Road, London, W.12
PARTS WITH HIDDEN POWER - - - LISSEN PARTS

Price

MODERN WIRELESS
ou
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i wZ’i’iE‘év | ISSEN LINES
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AN AUXILIARY RESISTANCE

size of a Penny.

This is a neat little device which can be quickly and
conveniently used in conjunction with any rheostat to
provide a pre-determined safety mimimum resistance
for dull emitter valves. Should be left in circuit only
wwhen dull emitters are being used (when valves of the
R type are used the finger switch should be lifted to
rest on the centre contact—in this way the Auxiliary
Resistance is short-circuited).

How to fit to any ordinary rheostat——

It should be used in series. Can be screwed direct on
‘to some rheostats—with others it can be easily fixed
on the panel.

CAN BE EASILY ATTACHED TO
THE LISSENSTAT .ALSO.

Simply withdraw the screw from the bottom end of
the LISSENSTAT and place the auxiliary resistance
over the centre hole and replace screw—this clamps
the LISSEN Auxiliary Resistance in place. The con-
nection which would previously have been taken from -
the bottom end of the. LISSENSTAT is now taken off
the terminal on the side
of the Resistance—the other
connection on the
the LISSENSTAT

VARIABLE
L FINGER SWITCH £
side  of erxnG HoLs ano

remains CONNECTION N°IL.

unaltered.  Proceed exactly

the same with the P.ic:

LISSENSTAT 1 / 3 o .
MINOR. CONNECTIONN'2

N.B.—With dull emitters, care has to Le taken to sce that
the resistance of any rheostat is not reduced below the safety
point recessary for the valve. WE CONSIDER EVERY
RHEOSTAT "SHOULD PROVIDE AN AUTOM@_TIC
SAFETY POINT OF RESISTANCE—BY FITTING THE
LISSEN AUXILIARY RESISTANCE THIS IS EASILY
ACHIEVED-—and at little cost.

YET ANOTHER LISSEN SWITCH—

(S:milar in aspearance to LISSEN 5-poi..t Switch)

This little switch will be particularly useful when the

‘LISSEN 5-point switch is used for cutting out one

stage of HF. When a H.F. stage is cut out and
reaction is being taken from the aerial circuit, it is
necessary to reverse the reaction coil connections for
each H.F. stage cut out, and this new LIS:EN switch
conveniently does it. Can also be used anywhere when
it is necessary to reverse the connections of a battery, a
coil, or a condenser for instance. VERY ‘
USEFUL FOR COMPARATIVE Price
TESTS. LISSEN PUSH-PULL MOVE.

MENT—LISSEN ONE-HOLE FIXING,

OF COURSE. 4 / v

ALL THE ABOVE ARE READY
FOR IMMEDIATE DELIVERY

OTHER LINES ALMOST READY |
ARE

1. A UNIQUE CRYSTAL SET (prov. pat.). With
excellent features—different to any crystal set
yet made.

2. TWO-WAY COIL HOLDER (prov. pat.). Gives
very Dice tuning—unique design.

3. THREE-WAY COIL HOLDER (prov. pat.). Alsc
gives nice tuning—unique design.

In replying to advertisers, use COUPON on last page
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: Purple Box. !}

= isto LEAD
= HE fact that * MBS ™ are the highest achieve-
s== ment in Radio Science, is but a logical
development. Consider their source of origin.
On the one hand, MARCONI—the master name in —
Wireless, and to whose genius the development of -
Wireless is largely due; on the other hand, OSRAM—
a name that stands for unrivalled manufacturing
experience, and unequalled research facilities. Little
wonder, therefore, that the Valve which bears these
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of course, the other undesirable
coupling capacities).

In Fig. 30 we have reproduced
the arrangement of Fig. 29 in a
manner which may be a little
clearer to some. @ We have now
shown tlie grid to anode capacity
of the .valve by the-condenser C,,
*while C, represents the neutralising
or balancing capacity which actually
consists ofca real condenser. - In
this circuit it will be seen that
the -midpoint betwezn C, and C,

MODERN WIRELESS

will, as far as any amplified
currents in the anode circuit of a
valve are concerned, always have
the same potential as the point S
“and therefore the same potential
as the filament of the valve. By
connecting the middle point be-
tween C, and C, to the grid of
the valve we ensure that oscilla-
tions in the anode circuit of a valve
will not in any way affect the
potential of the grid, the potentials
on - which will now be simply

those due to the oscillations in tht
circuit L, C,.

The arrangements of Figs. 29
and 30 may be reversed so that the
anode circuit remains normal, but
the grid circuit has a middle tapping
to enable the neutralising electro-
motive forces from the anode
circuit to compensate for the
grid to anode capacity of the
valve.

(To be continued:)
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Interesting Experiences with “ M. W.” Sets

Readers
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To the Editor of MODERN WIRELESS,

Sik —With reference to your
“ Two-Valve Cabinet Receiver ”
in the June number of MODERN
‘WiRrELESS, by Stanley G. Rattee,
I altered my existing set to this,
and am exceedingly pleased with
same. I have a fairly good aerial
‘and can get Birmingham, London

-and Manchester quite clear, also
Glasgow,comes in satisfacto cily, and
I am confident of getting the other
stations, but as I have not much
spare time I have not been able
to find ‘this out as yet. I use
crdinary valves instead of Myers.
The new station, 5XX, comes in
splendidly with 150 coil in aerial
socket and 200 in reacticn. I am
able to get Radio-Pads with
thesz coils and at times the music
and speech is quite clear.

With every good wish to your
magazines MODERN WIRELESS and
Wireless Weekly.—Yours truly,

A. C. PARSONS..

Hinckley.

To the Editor of MODERN WIRELESS.
Srr,~—With regard to your article
on “The Crystal Menace,” and the
letter signed by Mr. W. T. Bartholo-
mew in your August issue of
MopERN WIRELESS, I have expert-
enced the following, which may
be of interest :—
" TUsing a double “ L™ aerial,
spaced 4ft. with separate down
leads and separate earths, con-
nected to two crystal sets both
tuned to 210, the strength of the
signals were considerably weaker
in each than when listening on
éither of the sets“alone connected

to either of the down leads. When
the cats-waisker was lifted off one,
the signals in the other increased
in volume. The alteration in
strength of the signals, though
considerable, vacied with different
sets and different crystals, results
being louder on sets wound with
lheavy gauge wire.

When a single-valve reflex set
and a crystal set were connected and
tuned to 2LO the strength of the
signals from the valve st remained
the same, but the strength from
the crystal set was greater than
usual. - So long as the crystal set
was tuned to 2 LLO it was impos-
sible to get another station on the
valve set, London coming in loudly
over the whole of the tuning scale.
On lifting the cats-whisker on
the crystal set it was possible to
-tune 5NO and 5IT quite easily,
and by adjusting the crystal sest
suitably to also hear these stations
on the crystal set.

One or two evenings during
intervals in the programmes, while
2LO’s carrier wave was still on,
I plainly heard conversations which
evidently proceeded from a neigh-
bouring ‘‘ receiving set ”’ this has
occurred both while using the
valve -and crystal set.

On another occasion another
transmission wbhich was not 2LO
or 5XX, but was too weak to
identify, was heacd on the crystal
set ; evidently a case of re-radiation,

The Reflex set is an experimental
one on which I have been following
your article, *“ Reflex receivers in
theory and practice,” with much
benefit, but I have now altered it

391

‘CA.T.
A.C. power station within three

“hum.
‘on the phones;

_sharp, though no trouble is given in
"tuning these stations.

and have started experimenting
wita the Reinartz circuit, so ably
detailed by Messrs. Harris and
Chapman, and so far have had
very fine results, the ease and
control over oscillation being ‘s
revelation after using reflex circuits.”
—Yours truly,
Jas. H. SLATTER.
Fast Sheen. '
To the Editor of MODERN WIRELESS.
Sir,—]Just a few lines to tell you
what a big difference the adding of

‘the other H.F. valve has made tc

the S.T. 100, T.am using Igranic
coils I, 50, L, 100, L; and L, #5.
A.T.C. .oo1, L;is tuned with a .0005
and L, with a .0003, with .0ooo1 for
Though there is a big

hundred yards there is little A.C.
2ZY, 210, 5IT, 6BM,
are received on the loud-speaker ;
5WA, 2BD, and 5SC are very loud
tuning is very

I am only 22 miles from our local
station, 2ZY, and about .9 miles

-from the new relay station 6LV,

but can almost tune. 2ZY right out
when getting 21O, 6BM and sWA,
which normally is very difficult.
At thirty yards. from the set
music and speech can be heard quite -
plainly, by placing the ear pieces in

_a small basin.

Iam using Marccni valves, 6-volts

-on the filament and g6 volts H.T.

Wishing MoDERN  WIRELESS

_every success.— Yours truly,

_ R. DAINTITH.
Widnes. ' .
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Fig. 1.—The loose-coupled circuit (Fig. 7) in use. Note
the setting "of the switches,

T has always seemed to me a
somewhat illogical proceeding
upon the part of the experi-

meiiter to build a completely new
set every time it is desired to try,
say, a new type of high-frequency
inter-valve coupling. I myself have
built many sets in the course of
the last eighteen months, all of
which were self-contained receivers,
in the sense that the tuning ar-
rangement, high-frequency ampiis
fying circuits and detector circuits
were all mounted upon the same
panel or board, and in the great
majority of these, perfectly conven-
tional tuning arrangements were
incorporated, the only exceptions
being one or two special sets where
the aperiodic aerial method was
adopted. Anyone who cares to
make a special analysis will find
thatin the vast majority of receivers
in common use the tuning arrange-
ment can be reduced to a relatively
small number of standard circuits
which will suit practically every
case. Upon consideration it becomes
at once apparent that a well-
designed tuning unit with some
simple arrangement of switches and
terminals to enable one to obtain
the various conventional arrange-
ments of circuits is a most valuable
possession for the experimenter,

since it will enable him to carry out
his work with much greater ease
than by the making up of complete

September, 1924
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An

Experimenter’s

Tuner.

By
'G.P. KENDALL,
B.Sc.,
Staff- Editor
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An instrument of particular
tnierest to the more advanced
reader. It enables all the
more standard tuning cir-
cuits to be employed, and
also a new and wulira-
selective one.. ‘This latter

somewhat  tésembles  the

Cockaday  circuit, but

Junctions in a - different
manner:
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sets, by the simple addition of the
appropriate amplifying and detect-
ing circuits to his standard tuner.

Fig. 2.—Although the wiring 1ooks complicated the important leads
are quite short, i
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Fig. 3.—The simplest circuit!

Tuner 'Reguirements

Tt will be observed that the
requirements in a tuning unit
are comparatively simple. In the
first place it may be assumed
thatthe first essential is flexibility—
that is to say, it must be p0531b1e
to use any of the well-known
tuning circuits, changing from one
to another with ease, and without
the use of complicated switching
systems, or the changing of many
wires from one terminal to another.
The latter, in particular, is exceed-
ingly tiresome if one is carrying
out comparative tests. It must
be ' possible to use any desired
arrangement of series or parallel
tuning condensers, loose or direct-

A%

:F 000075
’ i

g)@s

%00005
HF

Fig. 6.

“o’ J;*'

-

of condensers;

“coupléd circuits, direct or reversed -

reaction, aperiodic or tuned aerial
circuit, and so forth. y
Secondly, the tuner must be
easy to handle if it is to form
a valied part of- one’s regular
receiving equipment: The arrange-
ment for mounting the various’
coils employzd should be provided
with some sort of extension handle,
so that fairdy fine ad1u°tjnents can
be obtained, or some arrangement
with a slow motion can be adopted,
many coil holders of this description
being available at the present time.
In the interests of flexibility, of
course, plug-in coils should be
adopted as a standard, and it is
well to note when choosing a .coil
holder that it is really possible ta

—A° useful arrangement‘

- care should be taken.

MODERN

get the pnmarv and secondary coil
fairly well separated so as tobe able
to weaken the coupling between the
aerial and Secondary circuits ‘to:
such an extent as to obtain a real
increase in selectlv1ty when usmg
loose -coupled circuits. - Ease of
handling also demands that the
parts be laid out with conslderable
care upon the’ panel to obviate,
or at any rate to reduce, hand
capacity effects, and this demands
that the condenéers used for tuning
should be placed in such-positions
that wheén"the hands’ are' placed
upon their knobs when tumng
nei ther the wrists of the operator nor
his hands shall approach néar toany '

¢ - =il
000075 pF

5 %

Fig. 5.—Useful for short wavyes..

of the other components included
in the high-frequency circuits, and’
at any difference of high-frequency
potential to earth:

Thirdly, but by-no means as an-
after-thought, we have the require-
ment of simplicity of wiring, a
very important factor in -deter-
mining the efficiency of the finished
instrument. ‘“ Shortness of Wiring **
may be interpreted with 'discretion
since certain parts of the circuit
are not critical to length of
wiring, such as the parts w lnch are
connected - to earth, while the

-crltlcal -omes - are - those on the

-aerial or grid side of the various
‘tuned circuits, with which great
The wiring

" of these should not merely be short,
but it should also be well spaced

Flg 8.—With -a large aerial try"
this circuit.
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‘necessarily stressing.

WIRELESS

__._L___l fJO

-an.‘4 Both condensera may
be u:,ed for Iong wave work.

.out fronxan_v other wxres and - also,

needless-to say, the hlghest p0551b1e
insulation should”  bé “sought
throughout. Tt may. perhaps be

-thought by the more _advanced

reader that I am ‘somewhat un-
some  very
obvious .pGints here, but ‘it must
be “femémbered Ihat this: instru-
‘ment inclides within itself all the
fost critical” of thé circuits in the
‘Teceiving set, where tTle energy is
lowest -and yet. where losses are
exceedingly ’ liable to- occur, and
where. due care is well repaid.
Closely. bound up with the question
of the 51mp11ﬁcat10n of the wiring
is the problem of the sw1tchm¢r
of the.instrument, since naturallv
the use of a large number of

‘switches of a complicated nature

7O

Fig. 7.—The standard circuit
for selectivity.

makes good wiring quite impossible,
and it is somewhat difficult to
decide just how much sw1tchmg
to indulge in. A fair amount is
undoubtedly necessary fo comply
with the requirements of flexibility
and general convenience in working,
and it is a great temptation to use
far too many switches. 1 think it
will be found that the instrument
under discussion possesses a suffi-
cient number of circuit-changing
devices to make it convenient when
in use, that the wiring is relatively
simple, and th: results which I
have obtained with it are quite
promising as to its efficiency,
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. 9.—The standard aperi-
odic aerial circuit,

General Arrangement

The instrument is mounted in.
one of the sloping front type
cabinets, for the simple reason
that I commonly employ boxes of
this nature, but of course the
experimenter will fit it in any
convenient cabinet which is uniform
with the other apparatus which he
may intend to employ. The panel is
10in. by g in. and a } in. thick, and
was obtained already “‘ skinned.”
As usual, great attention should be
directed to this point, since these
are the circuits in which leakages
are particularly fatal. At the top
of the panel is mounted the three-
coil holder, which,it will be observed,
is of the type with extension-
handles. Immediately beneath
this is a small single-pole two-way
switch, which serves as an ‘“ on-
and-off” switch in one of the
arrangements of the condensers,
which we will discuss presently. At
either side upon the same level are
two ‘* Utility ** switches, of which
the left-hand one is the series-
parallel switch, and that upon
the right is the one which serves to
‘change over from a direct-coupled
circuit to the loose-coupled type.
At the bottom of the panel are the
two variable condensers, of which
the left-hand one is the aerial
circuit condenser of .ooo75 uF.
capacity, and that upon the right
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i0.—A new and ultra
selective circuit,

WIRELESS

is the secondary circuit condenser
of .00o05 uF. capacity. Between
them is another small “ on and
off *’ switch which connects the
filament circuit to earth when
working with a loose-coupled cir-
cuit. I have found that some sets
appear to work better with this
connection, while others are better
without it, more particularly in
situations where a loose-coupled
circuit is emploved to eliminate
interference from A.C. mains.
The four terminals upon the left
are for the connections for aerial
and earth leads, the one at the

September, 1924

by } in. thick with the surface
matted.

1 three-coil holder (Bowyer-Lowe,
Ltd.).

2 single-pole two-way switches
for panel mounting (Bowyer-
Lowe, Ltd).

2 Utility switches, two - pole
change-over type (Wilkins and
Wright).

1 variable condenser, square law
pattern, .ooo75 pF. (Bowyer-
Lowe, Ltd.).

1 variable condenser, square law
pattern, .ooo5 pF. (Bowyer-
Lowe, Ltd). )

Fig. 11.—Details are seen more clearly when the coils are
removed.

top being for the aerial and
that at the bottom for
earth, the two in between being
dummy terminals which are used
in one of the special circuits to be
detailed later. Of the terminals
‘upon the right those at the topare
for thereaction connections, and the
pair below are for the grid and
filament leads from the first valve
of the amplifier or detector.

Parts Required
To duplicate exactly the original

-instrument the following parts

and materials will be needed, but
of course any good components
can be used.
1 cabinet (Scientific Appliances).
1 ebonite panel, g in. by 10 in.

394

the -

8 brass terminals.
Small quantity of square-tinned
copper wire.

Construction

The actual construction of the
instrument is fairly simple, and
little guidance will be needed. The
drilling of the panel will be accom-
plished with little difficulty with
the aid of the panel lay-out dia-
gram given in this article, and the
templates supplied with the com-
ponents mentioned, and the rest of
the work is merely a matter of
attaching the parts by means of
the screws and nuts provided with
them. The two multi-way switches,
of course, are of the single-hole
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fixing type. The wiring must be
done with due care to produce a
really sound job, since-a few poor
joints in these circuits may be
disastrous in their results. Square
wire is advised, carefully bent
to shape, copying as exactly as
possible the original arrangements
depicted in the photographs, and
very carefully soldered into posi-
tion, using a really hot iron,
cleaning the parts to be joined
with great care, and using as little
Fluxite or other soldering paste
as possible. - Any residue should be
wiped away with a piece of clean
rag when each joint has been made.

0-00075.

" left-hand coil-holder,

MODERN

The particular advantage of this
arrangement which led me to adopt
it is concerned with the reaction
arrangements, and it will be seen
that the reaction coil is always
coupled to the centre coil, whichever
circuit is in use. Thus, switching

--over the circuit from the standby

to the tune side leaves the valve
connected across the centre socket,
transfers the aerial and earth tothe
and auto-
matically transfers the reaction
from the aerial circuit to the
secondary circuit. In other words
what was the aerial coil now
becomes the secondary-circuit coil,

£O

.),- .

Fig. 12. -The Complete Circuit.

Switching Arrangements
A complete circuit of the tuner
is given in Fig. 12, which should
be consulted in reading the following
description of .the switching ar-

rangements. The left-hand Utility

switch (looking at the panel from

the front) is for the purpose’ of '

placing the aerial tuning - cons
denser (the one of. 00075 upF
capacity) in series or parallel,
the parallel position being with the
pointer turned to the left. The
right-hand switch enables one to
change from the arrangement com-
monly known as the ‘' tune”
circuit to the ¢ standby ' circuit,
—in other words, from the loose-
coupled arrangement to the direct-
coapled circuit.
nections employed to do this are
somewhat unconventional and have
some slight advantages. Instead
of transferring the leads from the
grid and filament of the first valve
of the set from the middle socket
of the coil-holder to the left-hand
one, as in the conventional ar-
rangement, the switching in my
instrument transfers the aerial
and earth leads from the middle
coil to the left-hand socket when
changing from the direct-coupled
circuit to the loose-coupled one.

The actual con-

and the.third coil comes into use
for the aerial coil. The only obvious
drawback to this arrangement is.

the fact that when changing fromthe -

direct-coupled circuit to the loose-
coupled one it is necessary to
withdraw the coil from the centre
socket and’imsert it in the left-hand
moving socket. A suitable coil is
then inserted in the middle socket.
~ The smaller variable condenser is,
of course, permanently connected
across the middle socket, while the
larger (aerial) condenser is so con-
nected to the series parallel switch
that it can be placed in series or in
parallel with whichever coil is
switched into the aerial circuit,
Thus, when working on the direct-
coupled circuit, with only the centre
coil in use, the aerial condenser can
be switched in series or in parallel
witbh this coil, which already has the
smaller condenser in parallel with
it. It will thus be seen that, when
working with the aerial condenser
in the parallel position, there are
really two condensers in parallel
with this coil, and upon the shorter
waves this may be somewhat un-
cesi:able. A small ‘ on-and-off ”
switch 1s therefore provided, which
will-cut off the secondary condenser
from the coil- when not required,
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and this is the switch which is seen
just beneath the coilholder.

The Simplest Circuit

Fig. 3 shows the simplest -circuit
available with this tuner, consist-
ing of the conventional coil and
condenser in parallel, across which
the grid and filament of the
valve are connected, the reaction
coil being coupled to the aerial
inductance. If reaction is not
desired, a shorting plug should be
inserted in the reaction socket.

Upon the longest waves in com-
mon use, say those above 15,000
metres and up to 30,000 metres, a
parallel condenser of quite large
size is desirable, since the ordinary
commercial coils of the largest size
employed by the amateur—namely,
a 1,000 or a I,500—are not large
enough to reach these waves with
.the ordinary size of tuning con-
denser. Itis here that the particular
arrangements of switching which I
adopted are particularly conve-

‘nient, since both the variable con-

densers can be switched into the

. parallel position across the aerial

coil, when the direct coupled circuit
is employed, and since their total
capacity is then .oo125 uF, the
desired wavelengths are quite easily
attained. This is shown in Fig. 4.
For short-wave work below the-
fundamental wavelength of the
aerial a series condenser is necessary
and this is shown in Fig. 5, this
circuit being obtained by turning
the series-parallel switch pointer to
the right. Tlus, of course, has the
effect of reducing the effective
capacity of the aerial circuit, and
enables one to get down to shorter
wavelengths, and also -to use a
larger value of inductance upon the
normal wavelengths, which is some-
times found to be an advantage.

" Constant Aerial Tuning

Although no fixed constant aerial
tuning condenser is provided in
the tuner, yet the same effects can
be obtained with the direct-coupled
circuit by using the arrangement
shown in Fig. 6, where the larger
condenser is placed in the series
position and the smaller one in
parallel. To do this, turn the series-
parallel switch pointer to the right,
and turn the blade of the small
“on-and-off ’ switch immediately
on the right of the series-parallel
switch also to the right. This brings
the secondary-circuit = condenser
across the aerial tuning coil.” Both
condensers are thus in circuit,
and the larger one (in the series
position) can be set to some arbi-
trary small reading upon the dial,
say 15degrees, which can be adhered
to as a standard. If the rcadings of
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Fig. 13.—in following. the diagram try to copy the arrangement of the wires visible

in the photographs. Bilueprint No. 59, price 1s. 6d. post free.

the smaller condenser are then
recorded for various wavelengths
with a given coil, it will befound
that these are approximately con-
stant with any given aerial and
earth. Alternatively, both thgse
condensers can be regarded as ad-
justable factors, and a little prac-
tice in the handling of this parti-
cular arrangement of the tuned
circuit will show that quite, useful
effects can be produced.

Coupled Circuits

Fig. 7 shows the corventional
loose-coupled . tulling arrangement,
with the aerial condenser in parallel,
and reaction upon the secondary
circuit. To obtain this, turn the
series-parallel switch pointer to the
left,the tune-stand by switch pointer
to the left, and the “‘ on-and-off *’
switch blade between ‘them to the
right. The connection shown dotted

in this diagram can' be made by

turning the small switch near the
bottom of the panel to the right
&lso, This sometini€s will be found

to have a valuable stabilising effect
in sets which are followed by several
stages of low-frequency amplifica-
tion. A variant of this «circuit is
shown in Fig. 8, where the aerial
tuning condenser has been switched
into the series position, but the
jormer arrangement is ‘usually
found the better one. '

When it is desired to use the
loose-coupled circuit it will gener-
ally be found best to tune in the
desired station first with one of the
simpler circuits using direct coup-
ling, then switch over to the loose
coupled arrangement, changing the
coil which was in the middle socket
to the left-hand moving socket,
leaving the aerial tuning condenser
at the same reading, which will be
approximately correct when the
secondary circuit is brought into
use. Insert a coil of suitable Size
(normally one size larger than the
aerial coil) in the centre socket,
place the coils at an angle of about
30 degrees to one another, and vary
the capacity of the secondary-cir-
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cuit condenser, adjusting the reac-
tion to the desired degree, until the
signals are once more picked up. It
will probably be noticed when they
have been tuned in once more that
so long as both aerial and secondary
circuit are in tune with each other
the set will not oscillate, although
the reaction is brought up to a fairly
strong value. = When, however,
either of the two circuits is detuned,
the sct begins to oscillate stronglv,
which may be somewhat puzzling
at first. This simply means that
‘when the two circuits are in tune
with each other energy is fed back
from the secondary into the aerial
circuit, where it is absorbed and
hence damping is applied to the
secondary circuit. As soon as the
circuits are thrown out of tune with
oné another this ceases, and self-
6scillation is the result.

The Aperiodic Aerial Circuit

Fig. 9 shows the conventional
aperiodic aerial circuit, which is
obtained as follows : Place the tune=

(Continued on page 400).,
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ew ideas have always interested me
because so many of them last and become
anormal and pleasurable part of our lives.
Broadcasting got me that way. Here is
something, I'thought, that is going to keep
me In touch in my own home with all
that is going on in the world as quickly,
if not more quickly, than a newspaper ; that is going
to give me classu:al and inspiring music when | want
it, that is going to give me music when my friends
and myself want to dance. Inshort, here is something
that is going to make life a brighter and ]olller affair.

Then came the problem of how to enjoy it best.

I had a good receiving set and my interest was often
satisfied by headphone reproductlon but what about
my friends? Here's for a load speaker !

Three factors weighed with me—-eﬂicnency. prlce and
size. | could not afford some-
thing my pocket couldn’t pay
for, I had no desire to be
driven out of house and
home by noise, and I had
no desire to put in my
ordinary sized room a loud
speaker.so large in size as
to interfere with what I
have always flattered myself
to be artistic surroundings.

Of I went to a radio dealer
and I asked him—* Have

Loud Spe aker

MODERN WIRELESS

you a loud speaker that is small in size, artistic in
shape, ample 1n volume and inexpensive in price?

I did not put it quite so bricfly as that, but that was
my meaning. Back came the answer at once—
“l certainly have. The
*Sterling Baby’ Loud Speaker {illl
is exactly what you want.” | '
At once he demonstrated the
powers of the* Sterlmg Baby,”

and I thought here is my prob-
lem solved. In exchange for
really very little money the
** Sterling Baby " became in-
stalled in my home and has
g.ven undiluted and undim-
inished pleasure for months
on end. My friends became
pleased and interested, and
to them | have always said—* You have heard this
Sterling Loud Speaker, go to any dealer you will,
ask him to demonstrate, and you will then bz con-
firmed in your belief that no instrument of redio
reproduction excels the ** Sterling Baby.”

The “ Sterling Baby " Leud Spesker is supplied in the
following finishes and in two resistances— 120 or 2000
T ohms. Height over all, 19in.;

Y SIS diameter of flare, 10} in.;
diameter of base, 5% in.

In Black Enamel £2:15:0

In Brown Floral

design .. %£2:17:6
7 In Black & Gold
(—— ‘ Floral design £3: 0:0

In Black Matt
finish with
\ Oriental design £4:15:0

(K /
/// K ”’llllm: “/

\\\\\ mun\.‘.‘.‘.: :

Visit the Sterling
Exhibit, Palace
of Engineering,
Avenue 15, British
Empi.e Exhibition

Advt. of STERLING TELEPHONE & ELECTRIC Co., Ltd.

Manufacturers of Telephones and Radio Apparatus, elc.
210-212, TOTTENHAM COURT ROAD, LONDON, W.1
Works : Dagenham, Essex.

In replying to advertisers, use COUPON on . ast page 397
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their construction from pins to sealing point is wonderfully unique and the best that

modern research can produce. These bright filament MASTER VALVES will give you
uniformly wonderful results during a long life.  You can easily recognise them by the colour dis-
tinguishing rings and the superior packing box in which they are inserted.  The H.F. type are for
strong high frequency amplification and detection and the L.F. type for pure low frequency am.
plification free from any distortion. Make sure you get these valves. They are the best bright
filament valves ever produced.

MULLARD H.F. Red Ring valves, 12/6 each.
MULLARD L.F. Green Ring valves, 12/6 each.

Write for leaflet V.R. 18 before you consid:r any valve purchases. You-will be amply repaid
for emphasing

Mullard

THE -MASTER-+-VALVE

Adst.—The Mullard Radio Valve Co-, Ltd. (M.W.), Nightingale Works, Nightingale Lane, Balham, S.W.12,
308 In replying to advertisers, use COUPON on last page

YOU will be delighted with MULLARD H.F. and L.F. VALVES. Every single fe.aéufe of
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HERE is ng changeless best. The zenith of the wheel of research is forever

I renewed by the steady labour of applied thought. Each passing year gains its
own best—its- own master achievement. THE MULLARD H.F. and LF.
VALVES are the outcome of continuous scientific research for the perfect bright

- filament valve. Each separate feature of valve struciure has received the utmost
technical and practical consideration to produce these MASTER VALVES.

The unique controlling grid traps the whole electron emission from the “strong
convex filament within the specially designed and supported anode permitting no
downward ‘escape as in other designs. All the electrical advantages of the cylindrical
construction .are maintained with the additional mechanical advantages of this design.
MULULARD H.F. VALVES are designed to annihilate distance. Ask for the Red
Ring MASTER VALVE, Price 12/6.

MULLARD L.F. VALVES are designed to annihilate distortion. Ask for the Green
Ring MASTER VALVE, Price 12/6.

Write for full technical data, leaflet No. V.R. 18.
Look out for further details of these MASTER VALVES in our advertising.

Mullard

Note the celour dis-

THE -MASTER +-VALVE

Advt.—The Muflard Radio Va've Co., Ltd. (M.W.), Nightingale Works, Nightinzale Lane,
In replying to advertisers, use COUPON on last page

WIRELESS

tinguishing ring.

Red for H.F. and

Detector, Green for
L.F.

Note strong anede
design and unigue
grid controlling the
whole effective elec~
tron stream.

Note neat, strong
anti-capatity cap
with ridge for safe

handling.

Balham, S.W.12.
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Fig. 134.—If the same types of component are used as were employed by the author these
dimensions will serve as a drilling guide. ]

(Continued from paze 396)
standby switch in the.standby posi-
tion, and switch the secondary cir-
cuit condenser into circuit. Insert
in the middle socket a suitable coil
having the necessary double wind-
ings, and take two flexible leads
from the aperiodic turns of this coil
to the two dummy terminals upon
the left-hand side of the panel..
Transfer the aerial wire to the upper
of these terminals, and the earth to
the lower one.

A suitable coil for this purpose
may be made as follows: Wind
upon the usual ‘‘ lattice’” former
a coil of 70 turns of No. 22 d.c.c.
wire, consisting of seven  layers
of 10 turns in each, spaced by the
usuval zig-zag turns. = Interpose
between the first and second layers
a separate layer consisting of 1o
turns of No. 18 or No. 20d.c.c. wire,
which forms the aerial winding.
This coil can be mounted upon the
usual plug, the ends of the larger
winding being connected to the
plug and socket. To the two ends

of the ro-turn winding solder two
pieces of flex 6 inches in length.

An Ultra-Selective Circuit

With the aid of the coil which I
have just described, it is possible to
obtain a remarkably selective cir-
cuit, which I have found very little
more difficult to tune than the con-
ventional loose-coupled one. The
circuit is illustrated in Fig. 10, and
it will be seen that the usual
aperiodic 10-turn winding is con-
nected in the aerial circuit, and that
the secondary winding is tuned by
means of a parallel condenser, and
is coupled to yet another closed cir-
cuit consisting of coil and condenser
in parallel, across which the valve
is joined. Reaction can be intro-
duced if needed, as shown, into this
latter tuned circuit. There are thus
two closed tuned circuits, with a
fixed coupling to the aerial
circuit, and a wvariable coupling
betwean them. Exceedingly high
selectivity is obtainable, so high,
indeed, that a wavemeter is really

400.

necessary in tuning-in a distant
station, although there are only two
fully tuned circuits.

To obtain this circuit, place
aerial and earth under the two
dummy terminals as before, insert
the coil with the double winding in
the left-hand moving socket, con-
necting the two flexible leads to the
two dummy terminais carrying the
aerial and earth. Switch what was
previously the aerial condenser into
the parallel position, and place the -
usual secondary coil in the middle’
coil socket, using a suitable reaction
coil in the other moving socket. See
that the secondary condenser is
switched- across the middle coil
socket, and the circuit is complete.
Fairly close coupling should be used
at first between the left-hand
moving coil and the fixed-coil, the
usual gradual weakening being em-
ployed as signals are picked up and
tuned in. This circuit is well worth
trial, its only drawback being that~
it somewhat reduces the stability
of the valve circuits which follow.



S:ptember, 1924

hove-

MODERN

_v._-

&b e]o

WIRELESS

B}oa deas z‘%Ve]engﬂ\

SHORT time ago ‘1 raised
with the Editor a point
which may be of interest :

What exactly are the broadcast
wavelengths 7  But a few months
ago it was quite easy to answer this
question, for, with the exception of
casual transmissions from one or
two stations using fairly long
waves, the whole of broadcasting
both in Western Europe and upon

the far side of the Atlantic was
done on wavelengths between 300.

metres and 550 metres. The broad-
cast band then was quite obviously
the 250 metres lying between these
limits, Everything from, say, 280
metres downwards or from 575
metres upwards could be justly
regarded as outside the broadcast
limits. To-day, however, the situ-
ation has become a little ccmpli-
cated. At the lower end of the
scale " we have Brussels trans-
rmitting upon 262 metres—for a
short time this station used 223
metres—and there is KDKA, whose
short wave transmission is given on
rather less than 100 metres.

Continental Waves

Above 550 metres matters are .

becoming even more complicated,
for we have the Dutch stations

on 1,050 metres, Haeren in
Belgium on 1,100, Koel, in
Czecho-Slovakia, on 1,150, our

own Chelmsford on 1,600 metres,
Radio-Paris on 1,780, Komarov on
1,800, Budapest on 2,000, Lyngby
on 2,400, Eiffe} Tower on 2,600,
Konigswusterhausen .(weekdays) on
2,800 ; the same station’s Sunday
transmissions on 4,000, and the con-
certs and lectures given from Car-
tagena in Spain on I2,000 metres,
Strictly speaking, therefore, 1 sup-

pose that the broadcast band .
ranges now from about 98 metres

to 12,000, with, of course, consider-
able gaps. If one were to confine
oneself to writing upon those trans-

missions which take place on less .

than 100 metres or over 12,000
metres, there would not be much to
say,and comparatively few readers
would possess sets capable of deal-

ing with either the very long or the
very short wave stations,

‘It is most difficult to make classi-
fications in wireless. Where, for
example, do the short waves end and
the medium waves begin ? Where,

-\ < 2
/
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Fig. 1.—Beam wireless and the
searchlight compared.

again, are we to draw the line be-
tween medium and long waves.
Personally, I should make the divi-
sions as follows: wvery short waves
up to 180 metres, short waves 180 to
6oo metres, medium waves 600 to.
1,500 metres, higher waves 1,500 to
12,000 metres, long waves 12,000
metres upwards. This is satis-
factory up to a point but there
can be really no hard and fast
line, for it is absurd to say that
if a transmitter raises his wave-
length from 180 metres to 181 he
has passed, by so doing, to a wave-
band of an entirely different class.

Receiving Sets

Again, we might classify roughly,
according to the ‘type of receiving
set required. Thus, a set equipped
with resistance capacity coupling
between its high frequency valves
will be quite efficient on wave-
lengths down to 2,000 metres, and
will do moderately well even down
to 1,000 .metres. The average re-
ceiving set-using either transformer
or tuned anode high frequency"
coupling, and not designed espe-
cially for the avoidance of stray
capacities, will function quite well
down to about 250 metres. Below
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this limit careful design is essential
owing to the effects of stray capaci-
ties upon the very high frequencies
that are being dealt with. But here
again the dlvxdmg line cannot be
hard and fast, for no one can argue
that resistance capacity coupling
will work well upcn 1,000 1metres
and become hopelessly inefficient
upon ggg, or that a set of conven-
tional design, which gives a fair
measure of stability at 250 metres,
will burst into the wildest oscilla-
tion when tuned down to 249
metres, All that we can do, I think,
is to form our own general idea for
the classification of wavebands and
to realise that the demarkation is
not definite, and the divisions must
be elastic rather than of the cast-
iron type. It would be fair, I think,
to regard the broadc¢ast wavelengths
as those mainly devoted to vocal
and instrumental transmissions. In
this case they may be taken as lying
between 300 and 500 metres.. Nearly
all the stations which do occasion-
ally transmit vocal and instrumen-
tal items on the higher waves make
a mere sideline of broadcasting,
their main energies being devoted
to commercial or scientific work.
The outstanding exception is Radio-
Paris, which is entirely a broad-
casting station. Chelmsford is, of

WIRELESS WAVES
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Fig. 2—The wireless reflector
compared with a’'lens.
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course, used for commercial and
experimental work with the call
sign of 2BS.
Reflectors

One of the most interesting con-
tributions to the study of wireless
of recent times was the paper read
by Senatore Marconi before the
Royal Society of Arts on July 2,
in which he discussed his latest ex-
periments with waves ranging from
the neighbourhood of 100 metres
downwards. I expect that most
people noticed in that paper certain
references.to the use of reflectors
for receiving sets. We have heard

space (Fig. 2). We may say, then,
that if the beam transmitter is the
wireless searchlight, the receiving
aerial furnished with parabolic re-
flectors performs with regard to
wireless waves precisely the same
function as does the telescope to-
wards light waves. These reflectors
spread over a fairly wide area, col-
lecting a greater amount of energy
than the aerial itself would do, and
focussing its energy upon the smule
wire which leads to the receiving
set.

This system seems to be capable
of enormous development, and one
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Fig. 3.—The Cowper circuit.

much of the use of conductors
arranged around the vertical aerial
at the transmitting end, so as. to
focus the radiations into a beam or
pencil, but probably few people
have realised that it was possible to
apply similar process to the receiv-
ing aerial for work upon the very
short waves. A beam transmitter
has often been compared with the
searchlight, the principles of the two
being essentially the same (Fig. 1.)
In both, parabolic reflectors are em-
ployed to focus wavesand to confine
them to a comparatively narrow
path. Bothlight and wireless waves
are, of course, ether vibrations, the
difference between them being that
the wavelength of the shortest light
wave is only a minute fraction of an
inch whilst the shortest wireless
wave hitherto used has a length of
about 1} metre; further, light
waves do not bend to follow the
curvature of theearth, whilst wire-
less waves do. Now the natural
receiving station for light waves is
the human eye, which has the focus-
sing apparatus in its lens. The pur-
pose of the lens is to collect all rays
falling upon a comparatively large
area and to focus them to a point.
If the area covered by the lens of the
eye is insufficient to detect faint
light waves, we can aid it by making
use of a telescope whose object glass
covers a much greater amount of

wonders whether it is not due to
certain
that reception is phenomenally good
in some localities. Everyone has
had experience at one time or
another of wireless blind spots,
or weak spots, which may cover
large areas or may be confined
to quite a small space, or may
even occur in a case of indi-
vidual houses in the same town,

Frame Aerials.

The users of frame aerials have fre-
quently found that reception is far
better in one room of the house than
in another. It may be below the
normal standard in most rooms and
found to be up to it in that where
the best results are obtained; but
notinfrequently the bsst room gives
results which are very much above
the normal. Iknow of one instance
which is rather curious. In one
room of a particular house the frame
aerial gives very much better results
than are obtainable anywhere in
the same locality with most efficient
outside aerials.
room  that the frame is not direc-
tional, but that one position gives
the best reception of any station
that will come in with its help.
Here, I think, we have most pro-
bably a case of adventitious focus-
sing due to the arrangement of the
electric light wires, and the gas and
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natural focussing effects -

It is found in this’
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water pipes which pass through the
walls. If the reader employs a frame

‘aerial to any extent, he may find it

well worth his while to test out the
signal strength obtainable in several
rooms, and also to try variocus parts
of a large room. In my own house
there is only one room which will
give any results at all with a
frame aerial. This is one on the top
floor at the front. Very faint signals
afe obtainable if a large set is used
in the room next door, but in no
other room can anything be ob-
tained, even with two stages of high -
frequency amplification.

The Cowper Circuit.

For the reception of waves below
300 metres I have recently been try-
ing a modification of the tuned
anode circuit designed by Mr. A. D,
Cowper, and described by him in
Vol. 4, Nos. 10 and 11 of WIRELESS
WEEkLY. The circuit which he
gives there (Fig. 3) contains only
one tuned anode, and when used for
a single stage of high frequency
amplification it is most efficient,
giving great signal strength com-
bined with selectivity and stability.
By means of the 3-plate con-
denser ‘oscillation may be controlled
perfectly, and the set becomes as
stable as can be desired.- Applica-
tion of this circuit to a double tuned
anode receiver presents certain diffi-
culties on account of the large
number of inductances that would
be required. Everyone who has
worked with tuned anodes knows
the difficulty of arranging induc-
tances so that interaction between
them does not take place to such an
extent as to cause the set to
become unstable. For this reason I
tried the effect of substituting a re-

_sistance with a value of 50,000 ohms

for the radio choke coil shown in the
first diagram. This gave extremely
good working, and I rigged up the
circuit which appears in Fig. 4,
which, as will be seen, is a combina-
tion of the standard tuned anode
coupling and of the Cowper method.

The Condenser.

The reason why this was done was
that only one 3-plate condenser
happened to be available at the
time, and this was used in the plate
circuit of the second valve. With
this composite circuit reception is
extremely satisfactory. I should
say that the set is one which has
been specially designed for the
elimination of unwanted capacity,
and also of interaction between in-
ductances. Though the grid of the
valve is connected to the slider of
the potentiometer, very little posi-
tive potential is used for stabilising
purposes, and the damping is there-
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fore not very great. Arranged on
the lines shown in Fig. 4, the set is
wonderfully easy to control. If the
potentiometer is set so that the
grid of the first valve is about one
volt positive, a very loose coupling
between L, and L, can be used,
and the set can'be brought into a
condition of complete stability by
means of - the j3-plate condenser
in- the plate circuit of the second
valve, even when both anodes are
very-sharply tuned. I hope shortly
to try the effect of using the Cowper
system for both high-frequency
valves, substituting in both cases a
fixed resistance for the choke coil
originally suggested.
Wavelength Changes.

One very great advantage of
the modified Cowper circuit is
that if one wishes to
from short to long waves, the
receiver can be adapted in a
moment simply by making a dis-
connection at the point X in Fig. 5.
It then ceases to be a tuned anode
coupled set, resistance capacity
coupling being brought into use
automatically in this simple way.
A set of this type is about as handy
a receiver as one can have, since it
is equally suitable for all wave-
lengths if a small switch is fitted
at the point mentioned. The com-
mon opinion about resistance capa-
city coupling, by the way, seems to
be another example of the way
which we have in wireless of accept-
ing as gospel anything which is told
us three times. A study of some
text-books would lead one to believe
that the tuned anode is remarkably
efficient on short and medium
waves, but that its good qualities
begin to wane on wavelengths over
about 1,500 metres. ‘Some authors
tell us that resistance capacity
coupling, on the other hand, is of
very little usé below 1,000 metres,
but that it very conveniently begins
to get better and better in every
way just at the point at which the
tuned anode starts to show a falling-
off. Those who care to test out the
truth of these statements for them-
selves will find that in main they
are distinctly misleading.
Resistance versus Tunel Anode.

Certainly I have yet to dis-
cover the wavelength upon which
resistance capacity coupling. is
superior to the. tuned anode,
or that at which the tuned
anode begins to show a marked
falling-oftf in efficiency. Provided
that you can obtain large enough
inductances with a low distributed
capacity, the tuned anode circuit
appears, so far as I have tested it
out, to be a very great deal better
than resistance capacity even on.the
higher waves. T admit that the dif-

grid circuit of the first valve.

change.
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terence between the two is not
énormous when you. rise above
4,000 metres, still there is no doubt
that the tuned anode has it. A
further point is that with tuned
anode you obtain very great selec-
tivity, whereas with resistance capa-
city a good deal of interference may
be experienced on crowded wave-
bands, since even with a loose-
coupled tuner the only sharply
tuned circuits are the aerial and the
On
very long waves where the fre-
quencies become very low, the
standard .00025 or .coo3 pF grid

The first is that the two portions of
the condenser itself shall be of equal
capacity, the second that the anode
inductances or primaries of the
high-frequency transformers shall
be of equal inductance value with

‘a similar distributed capacity ; the

third proviso is that the wiring of
the set shall be such that the two
circuits shall be equally balanced as
regards both high-frequency resis-
tance and capacity between leads.
It is now possible to obtain double
condensers of quite a number of
makes which really are evenly
matched. Square law condensers of

i—

- -——

Fig. 4—A modified Cowper circuit.

condensér is rather too small, its
reactance . to these frequencies
being very high. It therefore often
pays to use a much bigger con-
denser in this position. This can be
done quite easily if the existing grid
condenser is connected to two ter-
minals on top of the panel. One can
then wire a second fixed condenser
in parallel, thus adding the two
capacities together.

The Double' Condenser

One is often asked whether the
double condenser is really effective
for controlling two high-frequency
valves simultaneously. These con-
densers, which are made now by a
good many firms, are rather in-
genious aids to simplicity in search-
ing and tuning. There are two tiers
of fixed plates, each tier being well
insulated from the other. The
spindle also contains two tiers of
plates, but there is no insulation
between these since they are meant
to be connected to a point common
to both circuits, namely, the high
tension positive lead. Fig. 6 shows
the way in which a double conden-
ser is wired into a circuit containing
two transformer-coupled high-fre-
quency valves. The answer to the
question mentioned at the begin-
ning of this paragraph is that these
condensers are quite efficient sub-
ject to three important provisos.
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this type are delightful to use, for
they are made as precision instru-
ments, and in addition to the care-
ful matching of the halves one has
a steady increase in the wdvelength,
and not in the capacity, as the knob
is rotated. Inductances, too, if of
good make, will usually be found to
be quite well matched; I say
usually because one does come
across curious instances of ill-
matched pairs. I have two coils of
the same number made by a well-
known firm which, though bought at
the same time, and as a pair, are very
different.from one another. As an
example of what I mean I may say
that with a double tuned anode set
if coil No. 1 is placed in the first
valve holder and coil No. 2 in the
second, the readings of the anode
condensers (using separate con-
densers) when the set is tuned to
200 metres are 23 and 41 degrees
respectively. That this is not due
to bad wiring or to faulty arrange-
ment of the components is proved
by the fact that if the coils. are
changed over, the -first condenser
must be tuned approximately 41
degrees and the second to 23 in
order to obtain sharp tuning.
Transformers, too, are a little liable
to err in the same way, and if they
are bought as a pair they should be
carefully tested by trying them first
(Continued 02 p. 463.)
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Fig.1.—The completed receiver ready for use.

HE principle of double re-
action is véry rarely incor-
porated in receiving sets

described ‘in the technical press,
and many experimenters will find
that much interesting work can be
done with a set employing this
method.

The principle, which is due to
Mr. John Scott-Taggart, was first
described by the inventor in
MopERN WIRELESs for February,
1923, and thé actual circuit used in
the present receiver is similar to
circuit No. ST104 in ‘‘* More Prac-
tical Valve Circuits.”

A direct-coupled aerial circuit ig
used the incoming oscillations being
1mpressed upon the grid of the
valve V,, the latter having in its
anode circuit the coil L, and
condenser C,, which form the tuned
anode circuit, tuned to the incoming
wavelength. The valve V, is
coupled, by means of the condenser
C;, to the anode of V,. and the coil
L. is in the anode c'rcuit of V,.

Reaction is obtained by coupling
L, to L, and also L; to L,, a
double reaction effect being thus
obtained.

The Finished Receiver

Fig. 1 shows a photograph of
the finished receiver, with valves
and plug-in coils.

The aerial tuning condenseris seen
on the left, while that on the right
of-the set is the anode tuning con-
denser.” The aerial coil isin the left-
hand socket of the three-coil holder,
the centre .socket being that into
which is plugged the coil in the
anode circuit of V,. The tuned
anode -coil is plugged into the
right-hand socket of the coil-

JOT 1 [ O OO o S
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A Two -Valve
Double Reac-

tion Receiver.

By HERBERT
K. SIMPSON.

A" description of a two-valve
receiver employing a principle

-of great interest and utility.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm_mmmmmm

Parts’ required.

The following is a list of com-
ponent parts necessary for the con-
struction of this receiver :—

Cabinet or box, with panel space
12 in. by 12 in, "

Ebonite panel, 12"in. by 12 in. by
} in. (Peter Curtis, Ltd.).

1 Variable condenser 0.0005 ,LF

holder. maximum capacity (Jackson Bros.),
e
+
A i 9
00021
CAT Loy
L0-0001pF == . ¥
A &
/ 0-0003p F HT
x| e 0-0003p F
(/) 3 -

A
N

Fig.
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2.—The theoretical circuit diagram.
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our own
ACCUMULATORS
alF home~-FREE

CUT out the continual weekly expense of having

Charge g

your accumulators recharged. Eliminate

the annoyance of being left with accumulators
run down just when you want them most, and the
trouble of carrying them to the nearest garage for
re-charging.

Do away with all this NOW by charging your
own accumulators at home and absolutely without
cost.

If you have a DIRECT Current supply of
electricity of any voltage in your house, either

for lighting or heating purposes, all you need to
charge your own accumulators at home is the

'ULINKIN

(PATENT No. 212391)
THE D.C. HOME BATTERY CHARGER

which charges your accumulators automatically
whenever you have lights, radiators, electric irons or
vacuum cleaners in use in any part of your house,
without consuming any extra current, and therefore
free of cost.

AUTOMATIC IN ACTION

Requires no attention
and cannot go wrong
RRIAGE

PRICE £2 «2:0 cAPAID

Complete with simple instructions for fixing.

e

Simple, Safe and Reliable

Send 42/- for a ULINKIN TO-DAY, cr write for
illustrated pamphlet and fuller particulars.

THE GRAN-GOLDMAN SERVICE

(Dept. M.z0),
71, FLEET ST, LONDON, E.C4.

TR T e T N e

In veplying to advertisers, use COUPON on last page
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of home-made coils.

through fibre strip,
No. 15171

WIRING

|

{lesc order

| from  your

[ localWireless

i Dealer,
We camnot

{ supply direct

P LLLLY E s

““ Duco ** Coil Plug with Fibre
Stri

ip.
Particularly useful to experi-
menters for the mounting
1 Con-
nections are made to side
screws by passing coil ends

. each 1/3

BrownBrothezs

THOMSON 0 BROWN BROTHERS L1n
BROWN BR OTHERS (ricano) LTo

Wholesale only.
GREAT EASTERN STREET,
118, George Street, EDINBURGH, and Branches

AMANVNAMNMMMMAM MMMM MM MA

FOR SURFACE
WIRING

SENTIALS &

“g.B.L"

Enciosed Pattern Crystal
Detector.

For panel mounting. Constructed

from brass and ebonite and- rendered
dustproof by means of glass cylindet.
s 3=

No. 15419 .. . each

‘“Melitza’
Crystal with
Cat - Whisker.
Exceptional l y
sensitive and
supplied in§
box * provided |
with trans- 8§
parent pro-
tection top.
No. 15437
Legless Valve Holder.
A new pattern, obviating the use of
templates or marking. The holder itself
acts as a jig for drilling. Wires can be
passed up from below, or surface wiring
can be employed, as shown in illustration.
No. 17316 .. each 1/6

~ Allied Companies —

Head Offices and Warchouses :
LONDON, E.C.2.

NN N Nt Nt N Nt N At N N At N Mt Ar A At s A Av Pl s A s iarie

These are two represen-

tative ““ J.B.” Models:—
The Super and The
Standard,

i tisgdagidy

That sharper tuning exists, that
signals are more faithtully repro-
duced and with increased strength
comes as the result ol the con.

structional features and high
electrical efficiency of **J.B.”
Condensers,  Dielectrio losses

are actually negligible with very
low minimum capacity. They
are controlled as if fitted with
roller bearmgs.

*Infnite Ing skill is ded upon: g9 g
=this model ; it enables us to guarantee it2 00075

against manufacturing fault for six months.+"nqq5
:Extremely low mini ity and wide s 0003
W range, in tion with thel yogup
- proven ¢ J.B.” constructiona! features, make; goga

ctlus *J.B.” model an instrument of scientific: gog1 g{g

< precigion and very high tuning efficiency. .yernier 4/6

S One-hole Fixing. Brass End Plates. * o BRns
MICRODENSER i

L0011l ;0.: ful 4] of I dist: tele-2

«:0007511 /0 phony demands tuning efficiency. Resort?
:-0005 10 lO:to close peaction with consequent distortion »
20003 8/8liy unnecessary if tuning is secured by:
=.00025 8/9:the *4J.B.” Microdenser., @ives Sharp:
.0002  8/0-Tuning with ease.” All readings on one dial. »
2.0001 7 1l the advantages ol a vernier without the.
e e oo 000 :

setrane vedasreasan vesseers Teaassresne srerenenee
:STANDARD : =t
“End plates made of pure Flonite, ensurirg ; .00075
Zlow dielectric loases ; close, accurate spacing ; .0005
s(dielectric .026) ; silent, plain metal bearingra .
+3n precision centre apindle, which allowa dia); .0/
tto fit close to pamel, and high electrical-
:ailiciency, are a few of the distinctions obt fo-
+able only fn the *“J.B.” hole fixing, ° Ve Tler 4 / i

If your dealer cannot supply send
direct.

Deliveries from stock byreturn post. |
Post: One 6d. Two 9d4. Threel/.

JACKSON BROS.,

THE Condenser Eaperts, (First Floor)

8, POLAND ST., OXFORD ST.,E

‘ LONDON, W.1. pProne: Gersard 7414.
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BOWYER = LOWE
small parts can
always be trusted.

COIL PLUG AND SOCKET.
Designed for panel mounting.
Specially useful where single
ceils are to be mounted
separately. Screws and nuts
for fixing and fitting .con-
necting  wires  included.
Lacquered finish. Per pair 9d

ANTI - CAPAGITY VALVE
HOLDER.

Made at the suggestion of
Mr, P. W. Harris in a form to
give increased efficiency,
especially on short wave-
lengths,” Fitted to pane}
without brass nuts, the ebon.
iite base panel being tapped.

Lacquered finish, 1/2.

ALL-BRITISH

WIRELESS
EXHIBITION

We are exhibiting and
shall be glad to make
the acquaintance of our
many correspondents and
trade customers.

STAND 26

{Centre of Hall),

ROYAL ]
ALBERT HALL,

Sept. 27th
© TO
Oct. 8th.

PLUG-IN H.F. TRANS
FORMERS.

Made in all ranges. Each
guaranteed in range and to
match perfectly every other
one in same series. con-
nections  clearly marked.
The most efficient H.F.
Transformer’ made.  Price,

all ranges, 7/-.

STUD SWITCH PARTS.
Complete sets of parts to
construct Stud Switches with
j in. radius arms. Boxes
containing complete Switch
At with rea! Ebonite Knob,
Bush, Contact Plate, 10
Studs with 2 Nuts to each
and 2 Stops, lacquered faish ;
Drilling Template, evabling
parchaser to counstruct any
size switch from 2 to 10 way.

Price inclusive, 2/3,
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“Im selting o work

on the righl lines, now”

Hundreds of wireless workers begin to achieve bigge
successes than they had ever thought possible when they
start working with Bowyer-Lowe Tested Components.
With these trustworthy, guaranteed products the worker
knows that every individual portion of his Set is yielding
the utmost of which modern science is capable. With
Bowyer-Lowe parts you are always on the right lines.
Start E‘om the Blue Print—

wilh Bowyer-Lowe

Tested Ebonite-

This Ebonite is Post Office Grade A, guaranteed non-metallic surface
and can be used with perfect safety without rubbing down. It is
supplied in' panels cut exactly to any size, }in, thick with sjuare
edges Every sheet bears our trade mark on the back, and is sold in a
sealed package bearing our label and trade mark, so that our customers
are protected against substitution.

A perfect insulating panel is essential in any set. Bowyer-Lowe
panels may be accepted without question as being absolutely free
from metal andsafe for use without preparation. Insist on having them.

Order direct from us if your dealer cannot supply.

-

PRICES OF BOWYER-LOWE TESTED EBONITE.

Semi-Mall  Surface, eniirely. frée from Tinfoil,

id. per sq. inch. Hand polished one side and

edges, 1d. per sq. inch, Drilled and engraved for

any Radio Press Set (except OMNI top panel),
hand polished one side, 1 3d. per sq. inch.

and Bowyer~Lowe
1osted Square Law

Condensers

fe

=i

~
-

B

(°

PRICES OF BOWYER-LOWE SQUARE LAW
CONDENSERS.

Quotations are for Panel {Mounting Type with

Dial. Particulars of all types are in our brochure,

which s free on application;  Wrile for it to-day.

Standard. Double.
0003 M.F. .. 16/- 0003 M.F. .. 27/-
.ogo5 M.F. 17/- 0003 M:F. .. 29/-

Double .0005 M.F. for tuniing simultaneously-two
of the new Igranic H.F. Transformers.

Drilling templates and calibration chartssupgplied
with all ty_es.

‘The experimenter who seally seeks to make his set as efficient as it
can be will use Bowyer-Lowe Square Law Condensers simply because
NO other condensers possess all the characteristics of maximum
efficiency. Bowyer-Lowe Square Law Condensers are unijue in con-
struction and value.

Bowyer-Lowe Tested Square Law Condensers are all of guaranteed
Maximum capacities. Their minimum capacities are the lowest in
wireless. Actual tests by customers show that these condensers give
longer range of reception, greater signal strength and purer tonal
quality to every set in which they are used.

GapacilyRalio 150 bol.~ Easy lo
Glibrale-Big Wavelenglh Ranges

These qualities, plus sturdiness of construction, convenience of size
(they are no larger than ordinary condensers) and moderation of prices
make Bowyer-Lowe Square Law Condensers unmatched for every
tuning purpose of the amater worker who seeks to obtain the maximum
signal strength and range from every one of his sets.

owyer-Low:

Testled Componenis

Send postcard asking for particulars of all comyenents in which ycu are in-

terested. Good dealers stock them.

If you cannot obtain locally order Clrect.

BOWYER-LOWE Co., Ltd., &z, LETCHWORTH.
In replying to advertisers, use COUPON on last page
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Fig. 3—The panel vlayout and drilling diagram.

1 Variable condenser 0.0003 uF
maximum capacity (Jackson Bros.).

1 3-way coil holder (Goswell
Engineering Co., Ltd.).

2-valve holders (Goswell Engin-
eering Co., Ltd.).

2 Lissenstat Minor
resistances (Lissen, Ltd.).

Fixed condensers of the following
capacities—o0.0001 plF, 0.0003 uF,
o0.002 uF, one each (Dubilier,
Ltd).

1 Grid leak, 2 megohms.

4 Clix, comnplete with insulators
and locknut.

4 Clix, with locknut only.

10 Terminals.

filament

Square section wire, screws,
rubber covered leads.
The Panel

The ebonite panel measures 12 in.
square by }in. thick, and should be
of the best quality. If, however,

unguaranteed ebonite is used the-

surface skin should in all cases be
removed, in order to eliminate
surface leakage.

Fig. 3 is a drilling diagram, and
all the mnecessary holes may be
marked on the panel with the aid of
this drawing. When marking out
do not use a pencil, as the lead will
form a series of leaks all over the

407

Blueprint No. 61a.

panel. A scriber should be em-
ployed, and the lines lightly
scratched on the reverse side of the
panel, .

Make a mark against all holes of
the same smallest size, and drill
these first, then change the drill
to the next larger, and proceed
with all holes of this size. Time is
saved by this method, which is
obviously quicker than haphazard
drilling.

Mounting the Parts

Having drilled the requisite holes,
the component parts may be secured
in their allotted places. It will be
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Fiz. 4.—The wiring diagram of the receiver. Blueprint No. 61 B.

found easier to fix the smallest
parts first, such as terminals, etc.,
and to leave the wvariable con-
densers and coil holder until the last.
The weight of the panel is thus kept
down as far as possible while work
is in progress.

‘Wiring is carried out with Lin,
square rod, and will give a very
much neater appearance to the
finished set, as well as being more
efficient, than the older method of
wiring with thinner wire covered
with sleeving. Each piece of rod
should be bent exactly to shape, to.
fit between the necessary points,
before soldering up, and if care is
taken over this, the use of square
rod will present no difficulty. A
wiring diagram is g'ven in Fig 4,
which will be found clear and easy

Fig. 5.—A photograph showing the underside of panel.

408
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Fig. 6.—A plan view of wiring, whi‘c'h also shows the layout
of the parts. .

to follow, while photographs of the

wiring are also showi.
Coils and Valves

When using constant aerial
tuning, the aerial coil L, should be
a No. 50 for wavelengths up to
420 metres, above which a No. 75
may be used. The tuned anode
coil L; may be a No. 50, ‘while
the reaction coil L, may be a
No. 75. )

For the higher wavelengths; such
as that used by 5XX; a No. 150
may be used in the aerial socket) a
No. 250 in the tuned anode, and a.
No. 150 in the reaction. -Almost.
any good make of yalve will give
satisfactory results in this recelvér
and as suitable filament re51st1nces-
are incorporated in the’ set, dull
emitter valves may - be- used - if
desired.

A high-tension voltage of about
60 volts may he used, and the
filament voltage will, of course,
“depend upon the type of valve used.

Operating the Set
When complete, the receiver may

be joined up to an aerial and tried
out.

Reaction may be introduced into
either the aerial or anode circuits,
by suitable adjustment of the coils,
details” of which will be given.
Provision is made, in this receiver,
for the reversal of the connections
to the aerial and anode coils, thus
enabling -the direction of reaction
to be properly adjusted. To obtain
reaction on to the aerial circuit,
the anode coil is moved at right
angles to the centre, or-reaction,
coil, and the aerial coil moved
towards the centre coil until the
correct ‘degree of reaction-is “ob-
tainiéd. . If no increase in.signal
strength -is- obtained -by . bfinging
these coils together, the connéctions
to the aerial-coil should be-reversed
by sneans of the €lix. X, and X,,
thus reversing - the "reaction.

Reaction info the Tuned Anode
) Circuit
~ 1f it'is desired to react into the
tuned anode circuit, the aerial coil
is kept well away from the reaction

409

coil, and the tuned anode coil is
adjusted to give the desired reaction
effect. The same remarks apply
as to reversal of the connections to
the movable coil if reaction does nof;
increase the signal strength. The
connections in this case are reversed

"by means of the Clix X, and X,

.l‘)oﬁble Reaction

A double- reaction effect is 6b-
tained in the following way : Open.
out the coils at right angles, then
gradually bring the anode coil up to
the reaction coil, retuning on the
anode condenser .C,. - When . the
best position has been found bring
up. the aerial coil gradually re-
adjusting the variable condensers to
give the best results.

TEST REPORT.
The following stations .were
received using.a No. 50 coil for

aerial, No. 60. for anode, and No:
75 for reaction: 5 WA, 6 BM,
5 NO, and 5 IT.

The condenser readings were as
follows :

For 5 WA, aerial condenser
18 deg.; anode condenser 19 deg.,
signal strength moderate on louds
speaker. For 6 BM, aerial con-
denser 70 deg:, anode condenser
42 deg., moderate telephone signals
received. Newcastle, 5 NO, re.
quired 76 degrees of the A.T.C,
and 52 degrees of the anode con-
denser, signals. being readable in
the telephones.

Birmingham, 5 IT, was tuned in
with 126 degrees of the aerial
condenser, and 82 degrees of the
anode, giving comfortably readable
signals in the headphones.

The Chelmsford station, 5 XX,
was received at moderate strength
on the loud-speaker, using a No.
150 coil in the aerial, No. 200 in
the anode, and a No. 250 in the
reaction socket, 78 degrees of
aerial condenser and 8o of the anodé
condenser béing required.

Radio-Paris was received at good
strength .using the same coils as
for 5 XX, 120 degrees ‘of aerial
and 1310 of anode condenser being
required.

2 LO, at 10 miles, was comfor-
tably audible on the loud-speaker
in a small room using the coils
as for 5 WA, with 50 degrees of
aerial condenser and 29 of the
anode. This station was also
heard at good ’phone strength on a
2 ft. frame.

Full sized blue prints of figs
4 and 6 are obtainable, prics
1s. 6d. each, post free.
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To the Editor MODERN WIRELESS.

Sir,—I have built the four-
valve family receiver and have
pleasure in giving you a rough idea
of the results obtained. In the
first place I feel sure the apparatus
is capable of giving better results
than'I have obtained because it is
a hook-up circuit of the roughest
description; I have had a nice
cabinet made for it, butdonot want
to spoi! it with pOSS1b1e alterations
and improvements, SO am experi-
menting with the hook-up circuit
for the present.

(1) Alterations to the original
circuit. 1

() .0oo1r aerial condenser with
.001 fixed condenser; this second
condenser can be cut out or used
in series or parallel by means of
spade terminals.

(b)) No switch to cut out HF
valve, I find that by turning off
the HF rheostat I get reception
on the D valve OK with the
additional advantage of anode
reaction if required; the HF tuning
condenser is quite easy.

(¢) IS connected to grid instead
‘of OS, this will be altered in the
finished circuit the OS has been
tried and gives less distortion.

(2) Aerial System.

(a) 100 ft. 7,22 enam. wire in-
cluding lead in without join;
30 ft. high both ends, pointing due
E and W, lead in N.E. Aerial
practicaily, unshielded, lead in
shielded both sides and back by
house. }

Lt

(b) Natural earth, directly under

lead in, two leads 7 /22 about 5 ft.
long, insulated, each soldered to
separate pieces of galvanised wire
netting 1 ft. by 6 ft., one piece
directly over the other, 1 ft. under-
ground.

(3) Results.
to north).

(a) Detector with anode re-
action, Stirling-Brown phones, 2L.O
audible 18 ft. from phones.

() D and 2 LF, Browns’ small
LS, no intentional reaction, and
slightly detuned on Vernier to
prevent: overloading. Open air
(2LO) announcer distinct at over
100 ft. indoors. Band music
through g in. brick wall, neighbour
says can hear it above his crystal
set when wearing phones.

(London 10 miles

Septemb.r, 1924

Fig. 7.—A photograph of the cabinet of the Double Reaction
Receiver, with the dimensions marked.

(¢) All four valves, no reaction,
Radiola same strength as London

(d) Ditto with reaction. Bir-
mingham, Cardiff and Bournemouth
average strength, 3 London but at
times not so loud.

More trouble with these stations
since April.

(¢) Brussels (old wavelength) and
Ecole—as above at times but a lot
more trouble to.get.

(f) Manchester. 4 wvalves
reaction. Varies a good deal.

Newcastle and Glasgow _rarely
LS strength but at times exceptwn-
ally good.

Aberdeen. This was a very
easy station to get at full ear-
phone strength in the.spring; it
is now, however, difficult to get at
all, and then only very faintly.

(4) Selectivity and Stability.
London can at times be quite cut

full

410

out at 400 M -and above, but
always at 420 M. Set very stable
and have never been troubled by
head capacity on any station I
have tuned in.

(5) Experiments with Aerials.

(@) 12yds. double flex laid
around room ‘on floor. Four valves

and reaction. London full strength

Radiola no trace.

(6) Loud speaker system used as

aerial. = London comes in full
strength.
(¢) 7/22 indoor aerial 15 in.

long (all coils used), London 6 ft.
from LS using all valves and re-
action; the set is, however, very

-unstable, and susceptible to body

capacity. (ATI used in (C) Lissen
40).

Yours truly,
J. E. CHAMBERLAIN,

S. Devon.
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g_'c G. P. Kendall, B.Sc.,g'é
Q:E Staff Editor. b
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An exeellent example of a reader's work in copying
the .original desigh

NE of the greé.tesi;,a(fvantages
of the new organisation,
from ‘thé point of .view of

the individual- ‘members of the
-.Radio Press staff, is that it provides
a unique opportunity of getting
into the closest touch w1th large
‘numbers of our readers, more par-
ticularly those who have experis
enced some sort of difficulty, and
.of learning just what their views
‘and troubles really are.” It seems
inevitable that the opportunities
thus afforded should react greatly
to our readers’ advantage, in that
the experience gained in this way
‘will increase yet further the help-
fulness of the constructional and
other articles appearing in this
journal. During its short existence

the Service Department has had

‘many strange experiences, none
more so, I think, than this one,
which illustrates the extraordinary
confidence placed in Radio Press
and all its works by our readers.

A Strange Difficulty

A visitor presented himself early
one morning in the Test Depart-
ment, and asked for a consultation
with myself, upon what he
described as a ‘‘little wireless
difficulty.”” He explained at the
outset of the interview that he
hardly liked to trouble us with so
small a matter, and went on to
explain that he lived at, shall we
say, Brighton, and that his office
was in, shall we say, City Road,
and that as he only came up to
town twice a week, he found it
somewhat difficult to keep in touch
with his business from his home.
He expressed somewhat strong
view regarding the inconveniences
of the ordinary line telephone, and
explained that he intended to

erect a wireless transmitter and
receiver at each end, and keep in
constant telephonic communication
with his office throughout the day.
He made it a condition that the

receiving set should use no batteries

of any sort whatever, and had

‘prepared quite elaborate plans of

crystal sets for use at each end, and
he had provided himself with com-
plete scale drawings of the aerial
and earth arrangements. The
transmitters were to work from the
lighting main supply, and it was in
regard to this part of the equipment
that he wished to have some advice,
since he explained that he knew
nothing about wireless transmitting
gear,

An Explanation

So far, all had gone well, but
when I explained that to maintain
reliable communication over such
a distance with only crystal re-
ceivers he must expect to use a good
deal more power than thatemployed
by z LO, and that I knew no way

of achieving the desired end with-

the 10 watts. which he had heard
were allotted to private persons, I
am afraid that he began to enter-
tain a suspicion that his confidence
had been misplaced. Explanations
followed, of course, and I think my
visitor left feeling that the real
obstacle ‘ini his path was the Post-
master General. (Needless to say,
the details of this incident have
been altered out of recognition.)

From Egypt

Even more surprising was the
attitude of an Egyptian visitor who
was considering the purchase of
the Radio Press Envelope describing
the ‘ Simplicity ”’ receiver, and
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seeing my name upon the cover as
the author he came to me for some
information as to the capabilities
of the set. He was the principal
landowner of a small village on the
upper reaches of the Nile, and what
he wanted was a written guarantee
from me that if he made up this set
he would be able to receive the
French broadcasting stations upon
any and every night of the year,
and upon my declining to commit
myself in this way (naturally !) he
made some pointed remarks re-
garding people who had no con-
fidence in their own sets !

Soldering

Among the more serious lessons
derived from our work, a some-
what unexpected one, which is
proving exceedingly serious never-
theless, is the question of the
standard of soldering efficiency
achieved by our readers. Strangely
enough, a very large number of
faults have been traced directly to
ineffective soldering, and I would
like to take this opportunity of
impressing strongly upon all and
sundry the extreme importance of
taking pains with soldering and
making really certain that every
joint is a good one. It may seem
a little thing, and that just one
poor joint in the set may not
matter, but the fact is that what is
likely to happen is that a whole
series of poor joints may be set up,
and the faults which result are
some of the most perplexing with
which we have had to deal. A
really hot soldering iron - properly
tinned is, of course, one of the most
important factors in good soldering,
but the choice of a suitable solder-
ing paste is almost equally im-
portant.

Corrosive Fluxes
Corrosive fluxes should on no
account be used, since it is so
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difficult to remove them when the
work is finished, and their. action
may be most destructive if they
are allowed to remain, Inci-
dentaHy, almost all the solderirig:
pastes used should be ‘carefully
cleaned off when the joint has been
finished, wiping with. a piece of
clean-‘rag being suggested,
many of these are semi-conductive
and may set up high-resistance
leaks in all sorts of unexpected
places, For example, we had one
3-valve receiver which gave the
owner a great deal of trouble until
" he hrought it to us, and then the
application of the Megger to the
valve sockets indicated that the
average insulation resistance was
in the neighbourhood of 50,000

since

solder on account of its risks, since
our experience of bad joints shows
that even imperfect soldering is
better than wires imperfectly’
gripped heneath nuts. As an
example of the trouble which may
occur when the latter method of
wiring is used, I will instance a
Family 4-valve receiver which was
brought in, and upon which the
principal symptom was an entire
lack of tuning in the anode circuit.
Tests applied to ths variable con-
deénsers showed that there was no
electrical connection from the
centre spindle bearing to the spindle
itself, and it was found that the
following somewhat unusual fault
was present. The bearing for the
spindle consisted of a conical screw

This is alieged to be ““A Four-Valve Family Set.”

ohms, and an examination of the
back of the panel showed that the
ebonite between the valve legs was
heavily smeared with a certain
soldering paste, mixed with brass
filings resulting from the cleaning
of the various metallic junctions.
Removal of this by scraping put the
whole trouble right.

Without experience it is, no
doubt, difficult to tell whether-any
given soldered joint is a really good
one, but a test which the beginner
will find useful is the mere mechani-
cal one of testing the actual strength
of the joint by pulling fairly
strongly upon each wire which has
been soldered into place. A good
soldered joint should withstand a
considerable strain. Incidentally,

I should not like to give the impres-.

sion that I deprecate fhe, use of

engaging in a corresponding conical
depression in the end of the spindle,
with locking nuts upon the ebonite
end-plate. Thesz nuts had been
unscrewed for the purposz of insert-
ing the connecting wire, and in
doing s> the bearing screw itssif
had been withdrawn, so that its
point was no longer touching the
moving spindle.

One of the greatest trials of our
existence, however, is the set which
has been made up ‘‘ with a few
slight alterations ”’ from one of the
Radio Press designs. We have
szen modifications of almost every
conceivable kind, it seems, and the
trouble which thesz sets has given
us has led to the introduction of a
special charge of an additional
25 per cent. over and above the

ordinagy test fee for.dealing with,
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cases ot this nature. Incidentally,
the results given by these sets
furnish a very striking corrobora-
tion of the contention of every
good set designer that if you alter
the design it is impossible to predict
how the new arrangement will
function. It may workaswellas, or
even better than, the old design,

but the odds are that trouble will

result, unless the modifications are
made by somé person with a really
good technical knowledge. No
doubt there are plenty of our
readers who are quite capable of
doing this, but unfortunately such
modifications are not as a rule
made by the more advanced experi-
menter, but rather by the beginner
who is building his first set, and
bas not fully realised the risks he
takes when he puts the -high-
frequency valve at one end of the
set, the detector at the other and,
say, the low-frequency valves in
between, or makes some other
drastic alteration of that sort.

Sympathy

We have naturally endeavoured
to take a sympathetic interest in alil
such cases of alteration, and have
tried to ascertain the motive which
inspires our readers to make these
alterations, since we find that 1f1
some cases they are well aware of
the risks which they run, and it
seems that one of the most potent
motives is the possession of some
cabinet with an -arbitrary panel
dimension which does not suit the
set particularly well, and necessi-
tates a complete rearrangement of
the parts. One of the photographs
illustrated in this article is a case
in point, in which the Family
4-valve receiver has been com-
pressed on to a square panel, with
extraordinary effects upon the in-
ternal arranngements.

Modifications

We have, indeed, met with just
one or two cases where the ‘con-
structor really believed that he was
improving the design, one of these
being a Puriflex, whose constructor
was quite convinced that he had
turned out a far better instrument
than the original! Such cases are
rare, and the type of alteration to
which I should like to devote a
little attention is the question of
the use of components of other

‘makes than those specified upon the

original design. In many cases,
the constructor does not realise
that he is modifying the design in
any way by using other makes than
the original one, and of course in
the case of the majority of the
components, so long as he uses good
quality parts, there is no rgason why
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Reasons why

ISWAN
VALVES

are better.

EHIND every Ediswan Valve there is more than

40 years’ experience in lamp manufacture.

Highly skilled supervision in every detail, com-

bined with carefully tested metals, ensures the efﬁcnency
for which Ediswan Valves are world-famous.

OUTSTANDING FEATURES NOT
POSSESSED BY ANY OTHER COIL

“1The _special method of winding.
"Successive turns cross almost at
right-angles, which resuits in a
very low scli-capacity coil and
permits of extremely sharp tuning. B

TYPE AR.

This Valve has been specially designed
for operating on low plate voltages,
and i8 especially suitable for amateur use.
It. is a tubular ‘valve having the sam3
characteristics as the French (or R.)
Valve. It is compact, silent in working,
and gives high amnlification.

Plate Voltage goo 30—80
Filament Voltage ... 5t

Normal Filamint Current 0°15 ampere

=W The “* Diamond Sunflower ** Coil is
wound byhand on an ebonite former.

“WlL No clogging of air spaces by shellac,

Overall Diameter (approx) 35 m/m ete. This absence tends to rendor
Overall Length (appro;) 108 m/pm the ' Diamond Sunflower '’ still
Cap ... 4 prong more efficient,

Pnce 12/6 each “WBt “ Giamond Sunfiower *’ Colls are
mounted to swivel'on the coil plug—
an entirely novel method which

TYPE R gives a wider scope of coil position,

W0 The plug is of standard size, and the
s Diamond Sunflower > €oils may
be used in con]unchon with the
ordinary coil-helder,

This Valve, which has a vertical filament,
%rid and plate, ts m>unted in a spherical
t has essentially the same electric
groper es as the A.R. Valve, but the grid
as a greater number of turns and is also
of smaller diamater, which results in a
somewhat greater amplification, with the
sam?> plate and grid voltages, than is
obtained with the A.R. Type Valve.
Plate Voltago 50-10Q
Filament Voltage ... 0 4
Normal Filament Current 075 amperp

They yield maximum Signals,

The design of the ‘‘Diamond Sunflower’’ Coil evolves an inductance
possessing distinct advantages over ANY OTHER TYPE OF COIL. Its
revohmonary method of wmdlng, which results in very low self-capacity,
gives increased signal stnngth. - You'may be sure that when you use

Overall Diameter (approx.) 55 m/nx *Diamond Sunflower ® €oils no radio energy is being absorbed or
Overall Length (approx ) 110 m/m \»asted,fqt they. pass on radio energy without any loss. ** Diamond Sun-
Cap ... e 4 prong flower”” Coils mean increased signal strength and greater tun'ng efficiency.
Pnce 12/6 each, NOTE SPECIAL SIZES.
It will be ceen from the accom- ~ lApp:lc:x W;zve- Prlce
an; table that * Diamond 0. o ength in metres | per
TYPE A°R°D'E' ‘S)unyﬂlz?v%er" Coils are made “in Coil. .001 Condr. in| Coil.
The Ediswan Amateur Receiving, Dall Standard Sizes. For the eon- Shunt.
Emyission (Low-Temperature) Valve, Type venience of experimenters who 25 100—299 45
E., has been especially designed prefer using tuming condeniers of *30 142377 4/8
to meet the growing demand for a valve small capacity intermediate(*) sizes 35 185—465 479 |
th‘;é:s will dfmzctit')ln at ver{ lowhﬁlament are also made, o;g 212—561 41
volts, and a e sam3 time have an 0 245—658 5/=
extremely long life. It is far superior to g‘;’gﬂ,e:a:': '\1\'}?, esf;?“}lt *65 310—820 5;3
any valve at present on the market. Che!msfurd. 75 395—1,097 5/6
Filament Volts . 1'8-20 = *85 500—1,350 5/9
Filament Current ... .. 030 ampere Experts declare the * Diamond 100 610—1,495 6/-
‘Anode Volts.. 20—50 Sunflower” Coil the most efficient *125 671—1,720 /6
Overall Length, lncluding plns 110 m/m coil that it is possible to buy 170 720—2,00) /-
Overall Diameter ... 29 m to-day. *175 850—2,400 | 1/3
Cap, Standard . 4 plll Replace your present Coils by 'ggg ?3:5‘&?1960 ;/g
Can be used on a 2-volt acoumulator or a e emard e flower Sand 250 1,240—3,520 8;-
2-cell dry battery. note the better results. ’ s
E'c., etc.

Price 21./- each.

If you have a good set, it
deserves Ediswan Valves.

THE EDISON SWAN ELECTRIC CO., LTD,

123 ;5, QUEEN VICTORIA STREET, E.C.4,
NIS 71, VICTORIA STREET, S.W.1.

Branches in All Principal Towns.
Works: Ponders End, Middlesex,

Prices irclude the plug

DIAMOND WIRELESS Ltd.
184a, OXFORD ST., LONDON, W.1.

Telephone : Museum 1380, Entrance, Gt. Titchfield St,
Remember that we kave large stocks of all Accessories and Sets
and that our prices are very keen, Come and visit our Show-

rooms or write for Catalogue,

O P PO P

In replying to advertisers, use COUPON on last page 413
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BEARD &

sg/-

LONDON, EC.

September, 1024

l.a!"'mnusromza
FITCHL? 16/

WIRELESS .
B.B.C DRY B-B.Cs
BATTERIES Sets

No. 1 W.

To connect in Sericy
insert straight Ter-

i:ggar:i .:zoil‘:t minal in Spiral of
with patent spiral e 58 LT, T

spiral and thusensure

permanent electrical

connection without
soldering.

wire terminals and
plug sockets totake
‘Wander Plugs.

Note :—1 doz. =.54 !
volts.

Used units replaced
easily.

BRITISH MADE.

_Patent ‘applied for.

Connectas illustrated.

PRICE CARRIAGE PAID, 7 /- PER DOZEN, WITH PLUG

Stardard Sizes:

No.2 W. Slab. 16} volts, 3-volt tappings. Size approx. X
ax1x3ins ... Price 3/- each
No.4 W, Slab 36 volts, 3-volt tappmgs Size approx.
10 x 1} X 3ins. 8/6 1
No. 5 W. Rlock. 60 volts. 3-v01t tappmgs Size approx.
ot x3} x3kins. ... L 12/-
Prices include’ Wander Plug. Carriage Paid.
- Manufactured by — T c.rphone Watford Gry.

The BRITISHBATTERY Ct:o

CLARENDON RD,, WATFORD HERTS.
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In replying to advertisers,

HENEW “DEXTRAUDION
DULL EMITTER
VALVE

price 21/-

MAXIMUM
CONSUMPTION .
.1 AMP. AT 1 VOLT-

L OF ONE WATT!

SUPERB QUALITY RECEPTION

THE “DEXTRAUDION"”
DULL EMITTER VALVE—

represents without question the greatest advance in thermionic tube con-
struction. While the consumption has beenreducedto suchan extentthat
be almost-classed as a COLD-EMITTER, the QUALITY OF THE
PTION ENTIRELY SURPASSES ANYTHING HITHERTO
OBTAINED WITH ANY OTHER VALVE.

Itis a wonderful detector and L.F. Amplifier, and gives marvellous rend-
ering on 2 loud speaker. YOU HAVENEVER HEARD ANYTHING LIKEIT !

Full particulars, with characteristic curves, of this phenomenal valve, to-
getber with 40 PAGE RADIO LIST, sent post free on receipt of 4d in
stamps and mention of this advertisement.

Showrooms :
EUSTON RD.N.W.1

Head Office : 10, FITZROY
SQUARE, LONDDN

ECCNOMIC
ELECTRIC

u.se COUPON on last page

wro. | I
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‘he should not make alterations in
such matters "as, say, filament
resistances, coil- holders and so on
This more partlcularly apphes to
what' are known as ‘ straight i
circiits, but in the case of reflexes
‘the constructor qaant be .warne
- too often that any  alteration
whatever is undesirable, ‘sirice any
circuit which is of a critical nature i is
liable to be completely upset by the
use of, say, a different type of low-*
‘ﬁ'equency transformer from that
‘which the original designer fourid
‘successful. Actual” physical dis-
position of parts is of course im-
portant in ¢éritical circuits also, and
it is quite 1mp0551b1e to predrct
‘what effect any“given alterations
will have without trial, and it is
consequently of -the greatest im-
portance that the design should be
duplicated as exactly as’ possible.
Incidentally, it is only in such cases
as this that our guarantee-of the
production of results equal to those
of the orxgmal set holds good, since
if any serious alteration is made_
we are quite unable to give any
assurance as to the results which
will be obtained.

Keep to the Design

Strict adherence to a- design is’

also of great moment in the case of
receivers employing one or more
high-frequency valves, since such
sets are necessarily more critical,

and there may be factors at_

work which the inexperienced
constructor cannot guess at, but
which were nevertheless carefully
taken into account by the original
designer, and turned to due accourt.
An interesting example of a trouble
of this nature occurred recently in
the case of a Transatlantic receiver,
of the original form containing two
high-frequency valves and detector.
The set was a fairly good copy of
the original, but it entirely refused
to oscillate, and signals were exceed-
ingly weak. Upon being brought
-up to the oscillation point by means
of an added reaction coil results
were fair, and it was found, among’
other things, that the halves of
the double condenser were imper-
fectly matched, and results were
very much improved by the use o

a small vernier across the deficient
half. Even this, however, failed to
make the set oscillate, and all the
usual tests were applied in vain.

A Condenser Fault

An explanation of. the trouble
was then-found in the fact that the
double condenser was not put in
the symmetrical position half-way
between the two transformers used
in the original design, but was omn
‘the contrary quite close to one of

.them'an"d' at a distance from. the

other, The complicated inter-
capacity effects between the con-
denser and the two transformers
appeared to be such as to make it
quite impossible properly to match
the two circuits, and the whole
thing was an excellent example of
what may happen in fairly sensitive
sets when the proper disposition of
the parts is departed from.

<
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To the Editor of MODERN WIRELESS.

SIR,—I must really write and
thank you for the wvaluable in-
formation contained in your two
valued papers, MODERN WIRELESS
and Wireless Weekly, having taken
them since their birth.

Before these started my first set
was a crystal bought of parts at
Woolworths, and since then have
made “ All Concert,” . Family
4-valve,” ST 100 (this is made
portable in an attaché case), and
all these are working wonderfully

The 4-valve Family receiver was
made exactly as sketches, except
sec.-par. switch, separate vernier
condensers, and extra terminals
for grid bias and switch for using
the H.F. Det. valves, either as
bright or dull emitters. My
aerial is 70 ft. long, 30 ft. down lead
and 50 ft. high. [Earth about
10 ft. direct to zinc earth. My
aerial and earth are exceptionally
well insulated, nearly 48 insulators
in series. London comes in on the
loud speaker on 1 valve, audible.
all over a medium-sized room, and
with 3 valves all the B.B.C. atatrons
on the ’phonés, with 4 valves on
the loud speaker.

AH the comgponents are made
for wood panels (which I think
are.a great boon to pupils of Mr.
Harris, who use wood instead of
ebo‘nite) Royal and Powquip trans-
formers, 6 v. accumulator, 100 v,
H.T., with 3 v. grid bias for 4th.
vdlve only.

I am now starting on the greatest
adventure, . the 5-valve  Trans-
Atlantic, and if I get a success as
with others I shall be more than
pleased.

Before closing I must thank
vour staff, especially Mr. ‘Harris
and Mr. Kendall, who_have shown
great interest in my sets. Had
it not been for these two I think I
should have given' up _wireless,
but they have spurred me to

415

MODERN WIRELESS

higher ambition. Wishing
journals - every success.
faithfully,
R. WarLpo EMERSON,
St, John’s Wood, N.W .8,

vour
— Yours

AN AR /AR
7

The Cowper Neutro-
.Ud
dyne Control, ;4;
‘.‘
V20Vt Y V4 4 "1 V4 Y V4 Vit Va7 7 7 T VA Y

To the Editor of MODERNWIRELESS. !

Sir,—I constructed the *° Dua.l}
Recerver with Neutrodyne Control,’
designed by Mr. A. D. Cowper
M.Sc., Staff Editor, and published
in your April number.

I enclose two photographs* of
same; you will notice the valve
(a B.T.H. B5) mounted behind the
panel. This layout gave very
good results on a go-ft. aerial,
5 ft. above a pitch roof, getting
Bournemouth, Marchester and Car-
diff very well on phones and
Glasgow (7 miles away) on small
loud-speaker. Since photographing
the- set I -have fitted it with the-
Myer’s Universal Valve on front
of the panel with much better
results,. In fact I don’t know if
louder signals could be had from
a single-valve combination. Many
of my friends and the Secretary of
our local Radio Club are very
interested in this Neutrodyne set,
and I believe it would be very
popular here if Mr. Cowper, in
a future article, would let readers ol
MopERN WIRELESs know how to
load the set to take the new station
(5 XX), 1,600 metre wave,

Yours truly,

- W. H. SwitH.

Scotland.

[*Not clear enough for reproduc-
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a= month readers wil find a
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The receiver in use.

OR sclective reception with

1 crystal receivers it is gener-
ally acknowledged that the
fcrm of tuning known as loose-
cauﬁlmg is ,saperior t> any kind
o! single circuit tuning. A number
f crystal uszrs appear to be under
th: impression that a considerable
falling off in signal strength invari-
ably accompanies th: usz of loosz2-
coupled tuning, while actually this
is only th: cas> where s:rious

jamming has to be cut out or’

reduced as much as possible. In
cescs where there isnointerferencs
t> eliminate, by coupling the
fromaty and - s:zcondary  coils
res ilts equal and sometim=s surpass
ih:se obtained in ordinary circuits
c¢f the single tuner type. Thus
it will be szen that the loosz-
chupled receiver issaitable for use
under alm<st all conditions. -At’
sh rt range it is. unlikely that
.th.re will-be any jamming s=rious

¢nough to interf re with th2 desired.

s'gzaals, and th:
]l sely coupled.

and long ranges th: coupling
between th: two. coils will dépend
tipon” th® amount of’ interference
experiénced.

" Thz looss-¢oupled receiver 'des-
cnbed in th's article employs
trlinary plug-in coils which are
irsarted in the sdckets cf a two-
coil holder. ~ Th: appearance of
th: finish3d receiver. may be:
gath>red from ths photograph in
Fig. 5." The variable condenser
on thz left of th= panel is uszd for
‘aer.al tunmg, and may be placed
eithsr in scries or parallel with
the aerial by means of the.three

coils may be

At mboderate,

L, is th:

terminals ‘on the same side of
th2 panel. On the right of the
panel is ths variable condenssr
which. tunes th> sescondary .or
clcszd circuit.  The terminal in

th: top right-hand corner is
connected to one - side- of . thix
condenszr, and its. usz will b2

explained later. The other two
terminals on the same side of th:
panel are thz telephone terminals.

Provision is made for changing
th: connections to the szcondary
c3il by means of two terminals
s22n to th= right of th: coil.

Between the two variable con-
densersisssen ths crystal detector,
which is of an unusaal type known
as th: * Eccentrs.”

Flg 1.—The. circuit .of the
‘receiver.

The Circiit
. The circuit - diagram is" shown

in Fig. 1. The aerial is joined to
eithor T, or F, according .to the
method  of tumng required.
Between  these two terminals is
connected the aerial tumng conden-
ser Cl, whose capacity is .0005 pF.
acrial coil wvariably
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A Crystal Set
with Loose
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% Coupling
W., H. FULLER
-

&5 The use of plug-in coils
23 in a coil holder adds

considerably to the selec-
tivity of a crystal set,

e o
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coupled to the sz¢ondary coil L,.
Th2 latter coil is tuned by the
variable condenser C, of 6003 uF
capacity, in parallel. Th= crystal
detector and telephdones are con-
nected in szries across the second-
ary coil.

The terminal T,, in the diagram
corresponds with the top right
hand terminal in Figs. 3.and 6,
its purposs being to enable the
set to bz used as a losse-coupled
tuner for a valve set if desiced.

Components Required

The following is thz list of
components required for the con-
straction of the receiver, and since
many desire the names of the
manufacturers, these als>are given :

Ebonite panel 12 in. by 8 in.
by % in., (Peter Curtis, Ltd).

Sloping type .cabinet for above
panel.

‘“ Eccentro
Joanes).

Two-coil holder (Goswell Engin-
eering Co., Ltd.).

1 Variable condenszr,
(Raymond).

1 Variable condenser .00>3 pF,
(Raymond).

10 W.O. type terminals.

Copper wire and rubber sleeving
fir wiring purpos:ss.

4 short lengths of flexible wire,

The Panel

The ebonite panel is 12 in,
long, 8 in. wide, and } in. thick,
and it will be seen by reference to
Fig. 2 that relatively few holes
have to be drilled. Before
attempting ths actual drilling of
thz holes, it is advisable to mara

** crystal detector (W,

.0005 uF,
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their positions with the aid cf a
sharp-pointed instrument; now,
upon applying the drill, it will be
found that the usual tendency to
wander from the correct pcsition
has been overcome.

Having drilled all the holes,
the terminals chould be mounted
first, including the two to which
the crystal detectcr is to be
attached. The four flexible leads
mentioned previously should be.
joined to the screw-head terminals
on the sockets of the coil hclder,
and the two from the fixed socket
taken through a hole in the panel
after mounting the holder, as in

Fig. 4.
The wvariable condensers may
now be assembled, and should

appear .as in Fig, 4.

The wires are secured to the
terminals by means of lock-nuts
which should be clamped as firmly
as possible. The few connections
necessary are shown in Fig. 4,
from which it will be seen that it
is practically impossible to make
any mistake in the wiring.

The crystal detector, which has
been left until last owing to risk
of damage, is now fixed in position
by means of the terminals pro-

If
Fig. 2.—Panel layout and terminal markings.

vided for this purpose, and the
panel is complete.
The Cabinet

Should the reader desire to
construct the cabinet for the set,
this may be carried out by following
the measurements given i Fig. 7,
which supplies all the details

This illustration is exactly half scale.

necessary. If it is desired to
purchase the cabinet ready made,
a number of dealers can supply
one of the correct size for this
set,
Operating the Set

When first operating a set con-

taining more than one circuit,

Fig. 3.—A view of the front of the panel,
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Fig. 4—Wiring diagram. Note the simplicity of the wiring.

one is liable to become confused
owing to the number of adjustments
required.  Thoss experienced in
liandling such sets will make some
of these adjustments simultane-
ously, as, for instance, the altering
of the coupling between the two
coils, and a consequent variation
of the capacity of one of the variable
condensers, in order to retain the
wavelength to which the set was
previously tuned.

Assuming that the constructor-
is using loose coupled tuning for

the first time, parallel aerial tuning
should be used. That is to say,
the condenser should be placed

across the aerial coil, and for this.

purpose a piece of stiff wire is

connected between the two lower-

terminals on the left of the panel,
and the lead-in.from the aerial
is taken to the top terminal on
the same side, whilst the earth
lead may be connected to either
of the two terminals joined together.

The size of the aerial coil will
depend upon the size of the aerial

Fig. 5.—A photo of the underside of the panel.
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on which the set is used, and on
the wavelength which itis desired to
receive, and it may be necessary
to try two or three coils before
the correct size is found. A No.
25, 35, or 50 coil will be suitable
for broadcast reception if the aerial
used does not differ greatly from
the average. As regards the
secondary coil, it is much easier to’
state a suitable size in this case,
and a No. 50 or No. 75 coil is suitable
for broadcast wavelengths.

When trying coils they should
be kept close together-and tuning
carried out on both condensers
simultaneously. If no -signals are
heard the adjusting Lknob cn
the detector should be rotated
and tuning repeated, and when
signals are received they should
be tuned to the greatest strength
possiblée by neans’ of the
condensers mentioned.. - If best
signals are recéived with the con-
densers at minimum or maximum
capacity, a different “size of coil
should bz substituted for that in’
the fixed Socket, rememberine in
making the alteration that in
the case of best results being
obtained with maximum capacity
a larger coil is needed, and a
smaller coil in the case where best
signals were previously obtained
with minimum capacity. The
latter is only a general rule as,
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Fig. 6.—The completed receiver with terminals numbered.

in the case of minimum capacity,
if the receiver be tuned to the

correct wavelength, a substitution’

of coils will effect no improvement.

A No. 75 coil will often be found
superior to a No. 50 for the second-
ary inductance,.

Careful adjustment of -the
detector may ..now be undertaken,
‘after which fne tuning cn each
condenser should bring in signals
at- their best strength, the two
coils being all the time closely
coupled.

A Tuning Unit.

The receiver may be used as a
selective tuner for a valve set if
desired.

If the first valve of the receiver
is used as a high-frequency ampli-
fier Tio should be connected to
the grid of this vdlve, and T8 to
the negative side of the filament.
Where the first valve is a detector,
T1o must be joined to the side of
the grid condenser remote from the
grid of the valve, while T8 goes to
the positive side of the filament.
The telephones, of course, are
connected in each case to the
" valve set, and the aerial and earth
to the crystal set in the manner
previously described. To is not
used at all.

Series Aerial Tuning

This method of tuning is obtained
by joining the lead-in to the middle
terminal on the left-hand side,
disconnecting the link between this

and the bottom terminal, and con-
necting the earth lead to this latter.
A larger aerial coil will be' necessary
for this form of tuning:
Eliminating Interference
When the distance from a
broadcasting station is such that
the received signals are insuffi-

Toi G958 % /2% "

Fig. 7. DlmenSIoned view
box.’

ciently loud to render occasional’

interfering spark sxgnals unnotice-

able, the latter may be reduced’
and sometimes entirely cut out

by careful tuning, with but little
loss in volume from the station
desired.

"The general method is to -loosen
the coil coupling a little, and’then

.retune on the variable condensers
to bring in the required station.

again. A certain- amount of
selectivity may be ‘obtained by
manipulating the condensers alone,
and by combining this with varia-
tion' of the coil coupling, very
interesting effects are obtained.
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E The Family Four. EI:

Emmmmmmmmmmmmmmmil

To the Editor of MODERN WIRELESS.

Sir,—I have’ much pleasure in
writing you, at your suggestion,
after having comp]eted one of your
4-valve famijly receivers and can

-only say how ‘pleased T am at the

reSults obtaineéd, and show it to
my friends with pride. Your in-
structions being so explicit, I
have had no difficulty, whatever,
in the construction, which says a
good deal, as I had no knowledge
of Wireless whatever. I found it
cost. me a little more than you
estimate, but I have put the best
components throughout and have
also built it on an ebonite panel.
The whole is mounted in a ma-
hogany cabinet with 4 glass front,
showing all the wiring under " the
panel.

Living as I do in one of the
worst parts of the country for
‘wireless reception, I naturally have
had some difficulty in getting 2LO,
but Radio Paris can be heard all
over my house (3 storeys) with the
loud speaker, and on Sunday 1
heard Madrid quite plainly. I
am working on a natural earth
8 ft. from the receiver, which is a
3 in. copper pipe sunk 5 ft..in the
ground, and this I fill with water
when working’ I also find your
table of coils very precise,and am
only a few degrees out on my
condensers from the settings you
give. On Radio I find I get
slightly better signals with 200,
250, 200, Igranic coils than with
200, 300, 250, but not enough
to worry about.

Trusting other users of your
plans may reap as much pleasure as
I am doing.

Yours truly,
ARTHUR'S. BAZELEYs
-Penzance.

To the Editor of MODERN WIRELESS:
4-VALVE FamiLy. .

SIR,—I ‘am writing congratulat-
ing you on the above which I have -
just constructed, and considér one |

of the best circuits yet out. My

“results to date are all British-

stations ‘and various amateurs;
some: at Banbury,. 2LO on three .
valves,, 1 H.F., 1 D.L:F.-; - greater
volume than S.T. 100 and quite as .

‘clear using go volts H.T. . Speaker

Amphon £5 5s. model.  Brussels
on‘ speaker -almost strength of
London, also various Paris stations
on phones. ;
’ Yours, truly, .

Joun Warrk.
Bromley, Kent.
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Call Slgns

FOR BRITISH EXPERIMENTAL TRANSMITTING
STATIONS

Revised to 15th August, 1924

Fvery endeavour has been made to bring this list up to date, and those experimenters whose call
‘1igns are of more recent date are invited to send particulars lo the Editor for inclusion in
subsequent lists,

Rapro Commumc AT ON C6
A. L. CRANE - oo

C. HoLt .

P. S. U. Ssutn - 000
L. Smitn con s
J. 0. WaLKER e ey
E. G. OsBornN e

C. Brosser ...
L. Norris.
H. Frost

AD \Ies:rs SIEMENS Bros. & Co.

W. J:mnson (Jr) ... oo
G. SYKES ...
J. Nerson ...

A. R. TAYLOR =
W. N. MAppock ...

‘W, Linpow ... Boo 000
P. N. 'LANGHAM o .
C. J. KEarsey
T. Moor P

S. MEADOWCROFT ... 5o

A. R. Tavror

S. M. Evans

A TurNER

H. S. .WOODHOUSE -... ~ot
H. A. WHITE

H. Kive

Rapio Communication Co.
N. BLACKBURNE N

F. C. Osorio... o

R. M. Rapio. Ltb.
A. N. PorTER

Cart. J. M. D. O'BRIEN
W. T. CREWE e

W. HALSTEAD Goo

W. MILNES e v
F. N. Cont ... oo

C. Erulorr
. R. GREEN

S. NEWCOMBE ...

PERL o
STYLES ... s

H. WALKER ver
W. SHARMAN

J. TaorNTON
A. REED ..

G. TurNER e
KIRKBY ... 3 .
REnLy
BATEMAN ..,

Harrison l

_Slough.

“44, Brookbank'Road, Lew.sham,
E.13.

Bay IHorse, 141, Lee Lane,

Hortvich, Lancashire.

47, High Street, Stroud, Glos.

Coliege House, Lonion Road,
Bramtree. Essex.

16, Aslr Road, North Lane,

Headingley, Leeds.

3t Princes Park Avenue Golders
Green, N.W. 1

Pleasant I{arbour, East Aber-
thaw, near Cardiff.

1364, ‘?gounhll Road, Catford,
S.

37. Manne Terrace, Margate.

Woolwich.

3, Prince A.fred Street, Lerwick,
Shetland, N.B.

13, Longford Street,
Manchester.

7, High Street; Prescot,Lancashire

49, ldmiston Road, Norwood.

Elmazdale, Hewell Road, Redditch.

Gorton,

12, Arkwright Street, Bolton,
Lancs.

102, Wilberforce Road. Leicester,

Ho:mdene, 139, Fawnbrake
Avenue, Herne Hi'l, S.E. 24.

Castlemaine, Lethbridge Road,
South ]

44, Carill * Drive, Fallowfield,
Maunchester.

49, ldmiston Road, Norwood.

1zo, Manor Park, Lee, S.E.13.

Fern Lea, Whitefield Rcad,
Ashton-on-Mersey.

42, ging's Road, Leytonstone,
. I,

I, Csantetbury Road, Brixton,

.W. 9.
2, Henslowe Road, East Dulwich,

E. 22.
Barnes.
Lhatsworth,  Cariis'e  Parade,
Hastings.
65, Dartmouth Road, Cricile-
“wood, London. p .W. 2.
Townsend Mills, Worcester

20, Luccombe Hill, Redland,
Bristol.

Rat’ gar Avenue, West E ling,

.13

The. Dawn, 111; Princes Park
Avenue, Golders Green,
N.W. 11.

Priar Royd, Briar Lane, Thorn-
ton-le-Fylde.

EastTerrace, Northallerton Yorks,
The Coltage, I.eigham Avenue,
Streatham Hlll S.W.16.

3, Argyle Road, Ealmg, W. 13,
9, Ladbroke Gardens, Notting

Hill, W.11.
-31, Ackroyd Road, Forest Hill,
S.E |

5, Charon Road, Chiswick, W. 4.

63, Bishopton Road, Bearwood,
Smethwick.

259, Westburn Road, Aberdeen,
Scotland, N.B.

i, Morella Road, Wandswor;h
Common, S.W.

38, Battersea Pack Road,S.W. n.

Arranmore, Newquay.

190, Almond Strect, Derby.

88, Chesterto11.

36, Rhodes Street, Halifax.

26, Junction Road, Eastbourne.

Monkleigh, Drove Road, Patcham,
near Brighton, °
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A. SANDFORD
AA. E, OLIVER
F. J. W. Apams ... S

B. W. WaARrEN
H. J. StaMPER ool

Davis . <5 e
G W. THO\ms

E. Gaze
W,
D. D. RicHaRDS ...
Cart. W. H. Mooxn
G. W. H. Trirp

Mr. BERES FORD
J. E. H. Smita oo

A. E. Surton

A. C. BuLL .

.ol aee

E. WALFORD o eee
S. J. MsaTrHEWS ... o
D. H. W. SwinEY ... o
H. H.-T. BURBRY
-G. SurTon, A\IIEE.
D. F. Owen . od

WitLtaM LE QUEUX

W. EccLres

D. F. OweN ...
ABERDEEN StaTiON, B.B.C.

LNW.R. .

Marcont's WIRELESS TELE-
Grapn Co., L1D.

L.N.W.R. 50

MARCONI STATION ..

B. Davis e =

C. E. P. JoNES.
C..E. Davies bo

pes ven

H. S. NicdoLrs - -.. 000
BuUrTON-ON-TRENT WiRE-
LESs CLuB.

SCIENCE SOCIETY

R. Brooxs-King -

Ciry AND GUILDS CoLLEGE
° {Engineering).

H. NeELD

36, Wattis Road, Bearwood
Smethwick.

2, Salisbury Street, South Shields,
County Durham.

Alexﬁngra Hotel, Stonehaven,

64, Queensland Avenue, Coventry,

1, Chamwood Road, Lough-
borough,

Thornton Heath, S.W.

169, Hills Road Cambridge.

3, Archibald Street Gloucester.

42, Redbridge Lane, Wanstead.

Mametz House, Bontnewydd Ter-
race, Trelewts, Glam.

2, Cornerswell Gardens, Penarth,

Glamorgan.
Harford House, Chew Magna,
Somersetshire.
Birmingham.
Glen]t)onb xxo, Whitaker Roal,
37, Belheld Road Rochdale,
Lancs.
25, Fairland Road, West Hain.

Gables, Stonelelgh, near Kenil-
worth.

27, Elgin Road, Seven. Kings,
Essex.

Southend.

Crigglestone, Wakeﬁeld

18, Melford Road, S.E.z2.

Limehurst, Sa,e, near
chester. 3

93, Marina, St. Leonards-on-Sea,

Man-

Finsbury  Techanical  Collegs,
Leonard Street, E.C. 2.
Limehurst, Sale. near

chester.

Man-

17, Belmont Strest, Aberdeen,
Cre\\e Statxon

Writtle, Essex.

Euston Station

Chelmsford.

23, Ferncroft Avenue, Heath

Drive, N.W. 3.
20, Princes Road, Wimbledon,

S.W. 19.
208, Walworth Road, S.E. 17.
The Whins, Stocksfield-on-Tvne.
Headquarters: *‘Burton Daily
-Mail ** -Offices, High Street,
Burton-on-Trent.
Oundle. Northants. *
Widcombe, Taunton, Somerset,
Exhibition Road, S.W.7.
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The “Last Word” inHigh Tension Batteries

NOTE.—These remarks were made by -Mr. Frank Phillips,  M.LR.E.,
A.M.LE.E., Chief Engineer of Burndept Ltd., in a memorandum to the Sales
Department, and the Sales Department considered that they would interest many
Radio enthusiasts, so (by permission of the Chief Engineer) they are printed

September, 1924

exactly as received.—Sales Dept., Burndept Ltd.
WANT to impress upon you Sales people

I that High Tension Batteries have given

us more trouble during the past year

than any other component: the reason is
simple . . . the cells inside the average H.T.
battery are too swmall for preseni-day mneeds.
Most batteries designed during the war, when

light weight was more important than long life, ,

were quite good enough a couple of years ago,
when we listened on our two-valve sets to an
occasional transmission; but as we now sell
four- or five-valve sets, which are perhaps used
four hours regularly every day, we must stop
putting small cell batteries into these sets.
I have made up my mind that in future this

company is going to sell one kind of H.T. -

battery only, and that it will be so large and
so well made that it will last for nearly a year,

- but because it is large it can’t go inside sets,
so all our designs are being changed to permit
of external H.T. batteries. - That makes the
set lighter, too, and keeps the inside free from
corrosion from leaky electrolite.

The average H.T. battery is made of small cells
weighing about § oz. each. In the new Burndept
Battery the cells weigh about 4 oz. The average
battery is not a very attractive piece of work and
is generally greasy, so that one needs a nice-
looking case to keep it in] The new Burndept Battery
is strongly cartoned in a box which has the appearance
of polished mahogany.

With our friends, Siemens, I have been working on
this battery for months, and between us we have
produced something so good that as soon as it becomes
known it will be recognised on sheer merit as the only
H.T. battery worth buying. As it is a Burndept-
Siemens product, designed by me, it will be obtainable
only from us and from our agents.

I will now describe the battery in detail. The case
is of verystout and strong composition covered .with
special polished mahogany finished coating, with a lid
to match. The overall siz€ is 91 by 91 by 3%in. and
there is no external printing or marking. On removing
the lid, the top of the battery is seen to be covered
with a new hard insulating compound, dull red in
appearance, perfectly smooth, practically unbreak-
able. Rising from this surface are five very strong
brass contacts which are clearly marked -, 20, 45, 48,
and 50 volts. The battery is intended to be used nor-
mally to give 45 volts, which is the proper
operating voltage for all High Frequency and

SUPER RAD)
'\QJO BATTERY
i

Detector Valves of the popular dull emitter type;
it is intended that, as the battery ages and the
voltage drops, it may be kept up to the full 45 volts
by moving the ~connection successively to
the 48 and 350 volt positions; in this way the
battery will retain its full rated voltage of 45 until
the very end of its life. When higher voltages are
required for Power Valves, two or more batteries
should be joined in series.

On test the new battery proves to be absolutely
noiseless ; this is due, firstly, to the care used in making
the cells (every zinc cell.is mercury amalgamated,
every seam 1is run over with melted ozokerite,
and special care is taken with the depolariser), and,
secondly, to the very high insulation of the battery,
which is made in an inner container and flooded with
paraffin wax, and then is placed in the outer container,
-which is insulated with our new compound. The
battery actually weighs 124 lb., and on account of its
size and quality you can safely tell our customers that

it will operate a five-valve set four hours a
day for at least 8 months—privately, it is
certainly good for a year.

As I am afraid that battery purchasers do not
invariably receive absolutely unused batteries, I am
having these batteries packed and sealed individually,
each in a strong carton, so that they will reach
the customer untouched.

In future Burndept Ltd. will not deal in or stock
any H.T. batteries (except those required for replace-
ment in sets sold) other than the new battery, as that,
I think, is the best way of making the public realise
that the new battery is, like all our other products,
in a class by itself.

The official name of the new battery will be ¢ The
Burndept Super Radio Battery,”” 45-50 volts, catalogue
number 202, price £1 4s. 0d.

F. PHILLIPS.

BU

X E

RNDE

LE

=43

N
WO
W

Z gLy ///%W
BURNDEPT LTD., Aldine House, Bedford Street, Strand, W.C.2,

LEEDS : Basinghall Street, (oft Eoar Lane).

CARDIFF: 67, Queen Street.

NORTHAMPTON : 8, The Drapery.

Visit our Stand at the British Empire Exhibition, in the Palace of Engineering, Avenue 13, Bay 13.

*

In replying to

advertisers, use COUPON on last page
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—QVER 200 MILES !, FOR PERFECT RECEPTION of

THE CHELMSFORD HIGH POWERED: ALL BRITISH
STATION- on 3 pairs of headphones, ;- CONTINENTAL

AT YORK and AMERICAN

RADIONETTE BROADCASTING |
P Qi st rimey 20/
NO EXTRA COILS REQUIRED: Wavelength
- FOR LOCAL BROADCAST 50.25,000 METRES

RADIONETTE JUNIOR 15/. THE RADIO- STRUCTA

ALL ebonite tuning

Establistl;led_ during the ez;lrliestdday:_ of \Yiir;!e;idBroad- UNDER 13 ALLEGED 1] lMPOSSlBLE CONDITIONS
- casti t t! ti i

f;t::i're :sfx";isi?l; t:;:tiin"y"onyo:sgna SSBL;E SGUARA;‘(J":%‘E IFTY yards from the Generating Station, surrounded by
OF UNIFORM RADIONETTE EFFICIENCY. a mass of working machinery, and myriads of Neon

Tubes, in the Palace of Engineering, Avenue 14, Bay 12,
WEMBLEY, Th ADIO-STRUCTA

PETER CURTIS, LTD, s
) CAMDEN ROAD, LONDON,'N.W.I, Broadcas'ting hours, of extraort!inary' power and volume.

gives a daily solo loud speaker demonstralion, throughout
The * Blind™ spot must be “ Blind’’ indeed in which the

Telegrams: *f Paracurtex,” "Pione: North 866 Radio-Structa will not operate. ,
BIRMINGHAM : 76, Newhall Street. Central 7236. {™™"™™™ UNW]RED""NW’ 5 ----- WIRED & TESTED -~
MANCHESTER : 312, Deansgate. Central 5095 {3 valves .. .. £6.0.0% |2 Valves .. .. £7. 10. °7§
In Conjunction with ! i ¥a{ves £f19 g g 3 i ‘\;aives é}i 8 i
alves ... ... a alves .. .. i
THE PARAGON RUBBER E 2 ValvesS.T-100 £9 . 10 .0 | | 2 ValvesS.T. 100 £12 . 10 0 i

MANUFACTURING CO., Ltd., HULL.  LATEST MODELS fited in natwral WALNUT FINISHED CABINET with PLATED FITTINGS

Put the world on your dial.

—an achievement which every experimenter who fits MYERS may experience every
evening. The reception of 2LO by Mr. T. A. Crowe, of Calgary, Canada, is just one
instance of successful long-distance reception made possible by using Myers Valves.
Experimenters who do not favour High Frequency amplification won!d do weH to try
this fascinating work with MYERS.

Their particular design, which is now Jamiliar, renders them acuiely sensitive o the

Seeblest incoming signals.
€ Ir'SS s

PRACTICALLY UNBREAKABLE

Strict observance to the instruc-
tions regarding Rheostats and
the filament battery is im- Jf
portant for successful opera-

tion, -
UNWERSAL .. 12/6 /
4 volt .6 amp, J

DRY BATTERY 21/-
2% volt .25 amp.

Plate Voltage 2-300
volt:

 an e mencan ., ———

Partizal ar notice should be taken of the point that the LONDON.—T ke Dull Emitter Valve Co., 83, Pelham Strect, South Ken

grid and anode leads are brought out at opposite ends. singlom, S.W. 7. *Phone : Kensington 3

This construction results in relieving the MYERS of such MANCHESTER—R Davies & Sons, Victoria Bolt and Nut VV?Jka,
paralysing effects as distortion, high internal capacity Bilberry Street.

and valve noises—a freedom which enables the MYERS NEWCASTLE.—Gordon Bailey & Co., Consett Chambers, Pilgrim Street,
to function perfectly, LIVERPOOL.—A pex Electrical Sn})ply Co., 59, Old Hall Street.

GLASGOW .—Milligaw’s Wireless Co., 50, Sauchiehall Street.
MYERS are the logical Valves for front YORKSHIRE.—H. Wadsmworth Sdlers, Standard Buildings, Leeds.
. SOUTHERN COUNTIES.—D.E.D.A., 4, Tennis Road, Hove, Sussex.
panel mounting. BIRMINGHAM.—/. Bonelle, 131, High Street, Smelhmcl. Birmingham.

g[r?llumingt dll;:cst and Get !‘;[YiERS ; from
A are
dline enplic o Cunnmingham & Morrison Ko s
to the nearest

|||!||§||fsvﬁ?neﬁ‘;ssfﬁéﬁ%||||||W1ndsor House, Victoria Street, JJ|jj]sn: whoe name & J{IHIII

tion. MYERSmay be contained in this ad-

used in any stage 3: LONDON, S.W.1 vertisement., You will
pur  receiver _wil be lied — pos
Zigual success, Telephone . = a = Victoria 827 paid, "

422 In replying to advertisers, use COUPON on last page
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W. D..B. Hvpe
MR. ELMER ... ex
MR, ELMER ..,

B HipPISLEY- 50
. E. Rockuam ..,

J. G. Lucas ..

C.-T. ATKINSON

M. CHKH.D

.re

A. C. Davis....
R. E. MILLER |

}W. BURNET ...
A.T. Lee ... L5

M. N. DuNFORD ..y .:.
S. R. WRIGHT .o @
E. REDPATH

Barrow aND DisTrICT WIRE-
LESS ASSOCIATION.

W. D. NoRBURY bo oo

CaPT. R. GAMBIER-PARRY ..

W. K. ALForD
F. H. HAvNES
F. H. HAvNES

e

EDINBURGH RELAY STATION,
B.B.C.

F. G. H. BENNETT ...
W. lsox

. J. RoLrFE...
. MCMiCHAEL
J. RoGeRrs

Fry

C. GROVER 50
C. WiLcox Y

CORRELLI ...
M. BakER
FOULGER ...
Bur~pEPT, LID.
S. RUDEFORTH
C. S. Frowp g

TRt e HEs

EpINBURGH AND DisTrRICT
WIRELESS SOCIETY.
E..T. MANLEY

Rev. D. THoMas ...
H. C. BINDEN - s

MANCHESTER WIR ELESS
SoclETY.

- REv. J. A, GiBsoN ...
BIrMINCHAM WIRELESS

SocIETY.
W. NEWSON ..o o e
.R. H. Kipp ..\ ove s

Mr. Jornson

g2, Littledale Road, hgremont, 2 GJ
Cheshire. 2 GK

Gernham - Hoéuse, Birchington, 2 GL
Kent.

Gernham House, Birchington, 2 GN
Kent. 2 GO

Stone Easton Park,nr. Bath.

114, Beauchamp Road, GP
Norwood. S.E. GQ

6, Spencer Avenue, Palmer's GR
Grecn N. 13. GS

t7, Beaumont Road, Lexcester‘

NN RNRRNR
<
i~}

60; - Ashworth Mansions,
Vale. .
105, Brynland Avenue, Bristol.

Maida

65, Maldon Road New Maldon, 2 HA
Surrey. 2 HB
‘16, Bannerdale Road, Sheffield. 2 HC
2 HF
Alvaston, Derby. '
Kingswear House,  Kingswear, 2 HG
South Devon.
14, Bankfield Drive, Shipley, 2 HH
Yorks.
64, Iron Mill Lane, Crayford, 2 HK
Kent. 2 HL
Market  Tower, Barrow-in- 2 HM
Furness. 2 HP
51, Chilwell, Beeston, Notts. 2 HQ
The Old Toll House, Broxbourne, 2 HR
Herts. 2 HS
Rosedene, Camberley, Surrey.
5, R 2gent Square, London, W.C.1. 2 HT
26, Avenue Road, South Totten- ,
ham, N. 15, 2 HV
2 HW
2 HZ
2 TA
16, Tlvoh Road, Crouch End,
2 IB
8o, Hamham Road, Saxlsbury, 2 IC
Wts. 2 ID

° Riverside Bungalow, Weybridge

32, Quex Road. W. Hampstead.
i Park Hi:l, Moseley Birming-

hano

22, Thu-sk Road, Lavender H'll
S.W.ir.

20, Rutland Road, Iiford, Essex

21, George Street, Warminster,

BMRRNN R
oottt
—

Wilts. o 2 IN
41a, Grove Road, Eastbourne.
Ruddington, Notts. 2 1Q
New Cross, S.E. 14. 2 1S
Blackheath. 2 1T
54, Worthing Street, Hull.
Ranamere, Knebworth Road, 2 1U
Bexhill-on-Sca. 2 1V
2 1w
49a, PArthur Road, Wimbledon 2 IX
St. Paul’s ‘B.P. Scouts, Bourne-
mouth.
32 Oxford Road, Bournemouth.
The Albion Hotel, Piccadilly,
Manchester.
a2 JA
2 JB
8 2 JC
18. Daniel Street, Bath. 2 JD
Birmingham. 2 JF
139, Ormside Street, S.E. 15 2 JG
Marlborough House, Newbury. 2 JH
Park View, Hind House Lane, 2 )]

‘Pitsmoor, Sheffield.
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W. J. HENDERSON ...

Harrrax WIRELESS CLUB
L. B. Frace

. GARTLAND 5
xsr TAUNTON ScOUTS

}T ForsytH .,

G. IrRVINE
HALIFAX WIRELESS (,u,n
Rev. W. P. Ricsy ..

A. CasH
A. L. Mecsoxn

ose

A. L. MEGsoN .o
L. H. Lomas-

F, M. J. WHITE
W. G. GoLp ..
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5

CAMPBELL SWINTON
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H, B. GARDNER
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C. W. Hate ...
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P. W. NORTHEY

L. F. OsTLER ose
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Capt. O. L. STILES

E. S. FIRTH ... s
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TECHNICAL COLLEGE

SouTHPORT WIRELESS
SocIErY.

Couxnty ScHooL FOR Bovys ...

H. R.
J. F. Fisu ...
W. A. Warbp..
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L. F. Wurte
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S. G. TavLor
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1. H. STorREY
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W. A. SEED o0
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Hagg Lane, Sandy "Gats,
Sheffield.
Hollywood Avenue
Kensington.

Clare Hall, Halifax.

61, Burlington Road, Bayswatez
W.2

2 South

14, Baalbec Road, Highbury, N.5,
11, Park Street, Taunton
Wenslea, Ashington, Northumber-
land

12, Treborth Street,
Clare Hall, Halifax.
St. Lawrence Vicarage, Bristol.
Foxley Mount, Lymm, Cheshire;
Cambridge Street Manchester.

Liverpool.

Cambridge Street, Mancheste:.

Highfield. Summerseat, near Man-
chester

Buckiebury Manor, near Reading.

Rosedale, Belwelf Lane, Four
Oaks, near Birmingham,

23, ‘First Row, Ashington, North-
umberland.

537, Seventh Row,
Northumberland.

66, Victoria Street, S.W.1.

40, Chester Square, S.W.1.

129, Salishury Road, Barnetg

10, Holborn House, E.C 1.

11, Leigh Road, Bristol.

13/4, Great Queen Street, W.C..

36, Da;:qnall Park, S. Non\ood
S O

18, Crediton Hill,
stead, N.W.6.

Drayton, Wylde
mingham.

2 and 3, Bull Street, Birmingham;y

12, Petham Crescent, S.W.7,

Ashington,

W. Hamp-

Green, Bir-

19, Windsor Terrace,
Glamorgan.

Littleover Hill, Derhy,

Heron’s Ghyll, South Harrow.

Rosemead, The Lee, Gt. Missen-
den, Bucks.

2, North Lane, Canterbury.

Cardiff

Queen’ s Hotel, Promenade, South
port.

Altrincham.

Fernlea, Winchester Road, Basset,
Southampton.

Thornleigh, Station Road, Thorn
ton-le-Fylde, near Blackpool.

26, Marlborough Road, Sheffield.

St. Luke's Vicarage Bath.

16, Ch‘f Terrace, St. John’s,

SE.

Penarth,

Twyford, near Winchester.

Priory Road, Bristol.

Mallard's Close, Twyford, Win-
chester.

Fressmgﬁeld Littleover, Derby.

St. Malo, Beauchamp Road,
Norwood.

Downside School, Stratton-on-thg-
Fosse.

Escowbeck, Lancaster.
White Cross Mills, Lancaster.
86, Rullerton Road Wa.llase'?,

Cheshire.
Crigglestoné, Wakeficld, Yorks.

...Wellington Street, Slough.

4, Riverside Road, Egremont,
Wallasey, Cheshire.
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Stamford House, Marchmoznt
Road, Richmond, Surrev.
The Beecbgs Cowley. “Midd %
10, Onslow Road, Rlchmoni

Bilton, Rugby.

30, Castle Street, Ciitheroe,
Lancs.
*Brockfield- Hall, Sale, Ch2sliire.

115, Woodland Road, Hands-
- worth, ermmgham

Station Road, Eppin,

Westgate Court, anterbury

12, Seymour Gardens, Tiford.

Craighead House, Huutley Aber-
“deenshire,

Russell Crescent, Bri-gh ton, Sussexs

675, Moore Road Maipperley,
- Nottingham.

95, Barnmead Road, Beckenham,

Wireless Engineers, -Stonech e

‘Works, Halifax.
22, Park Road, Colliers
Merton, S.W. 19. s
Glendale, Abernant,* Aberdare.
69, - Renshaw Street, Liverpccl

\{'oo 1

101,” Dartmouth Read, S.E.

s0; Peak ‘Hill, Sydenham B

155, Estcourt Street Hul

Finchley.

43 Russell Road, Moseley . Bir-
‘mingham.

13, Henrietta Road, Bath. -

The Lodge, Tottenham Woed
near Wolverhampton,

2 Yew Tree Road, Edgbasten,
Birmingham.

1111 Bank, Church Street. Preston.

B3, Wellmgton Road. Snares-

brook,

66 Ed\\ard Street, Burton-on-
‘I'rent.

Huntingdon House, St. George's
Hill, Weybridge.

Spring&cld, Tho:old Gro.e, Sale,

heshire.

C ]
_ Fern Bank, Blackburn.

209, Cunliffe Road, Blackzool.
IIe:dmoor, Bnghton Road, Purley.

The Castle,, Egremont Drive,
Sherift"H ill, Gateshead.

6. Blenheim Terrace, 1.eeds.

4, Crondace Road, Fulham, $.W.6.

Wilts.

The Glen, Primrose Lane Hall

Green, Birmingham.

14, Kingswood Avenue, Bronies-
bury, N.W.6.

Junior Technical Sch., Worcs:

22, Broadway Kirkstall, Leeds.

Platt Lane, Hindley, Lancs.

25 Sav%y Hill, Strand,

20, Stanbury Road, Peckham,
S.E.15

18, Elm Hall Dnve,
Hill, lee&p

6, Beattyvxlle ardens, {lford.

5 Coierame Road, Blackheath,

Hill

M o;sley

S.E

\I)ttape:lla, Wembley
Road, Wembley.

22, Leinster Gardens, W.

92, ‘Queen Street, 'Hammersmith.

120, Highcross Street, Leicester,
248, Golvders Way, Goldt;rs Gre24,

N.W.ir.
Stileman's, Wickford, Essex.
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A. LawtoNy .. - ot
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A. W. HAMBLING,
AM.ILRE.

R. C. LCLINKER e .
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Percy W, HARRIS ...
R. H. REECE
R. H. REECE
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GRAPH Co.
R. WaLLis
H, M.-Hopssox ... EY
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M.Soc.C.E. (Francg)

II. Faost e wes sy
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J. GOODWIN ... . voer
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R. H. LynE ... o are
J
P
F
G.

. Josepus ...
. Prigst

. J. Hueues, AMXEE
M \RCUSE ...

Brig.-Gen. H. PaLMER ...
H. R. Apaxs o ere

H. G. TREADWELL ..»
R. J. T. MorTON ... o

J. Knowvres HassaLL cor

M. BurcHILL... - B

H. LirTLEY ... wee “e

J. N. C. BrApsHAW

F. TowNSEND o wes
E. J. 'SimpnoNg e e
H. C. TRenT

A. COOPER ... ave aee
Lieur. Goope e 8o
CoLiN BAXN om0

E. A. HouGHroN
H. D. BuTLEr .
H. D. BuTLER o ..
H. S. WALKER, AMIRE.

Major PARKER 0go
G. CoURTENAY PrICE

D. P. BAKER...
ILForD RADIO SOCIETY ...
F. W. Woopwarp ... e

. R. Rapcurrre' (D2Y ...
aPT. E. _] Hosss, M.C.,
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\VORCE:TER CADETS
SIGNALLING COMPANY,

4th Tank Battalion,
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Norwich Road, Lowestoft.
67, St. Paul's Road, Gloucester.
Fleetwood Avenue, "Westcliff-on-

Sea.
Victoria Road, Oulton Broad.
70, Dui:len Hill Lane, Willesden,
N.W..10.

Brown Ea‘ge Vlcarage, ‘Stoke-on-
Trent.

Stag Works, Providence Place,
Kilburn, N.W.6.

80, Brondesbury Road, Brondes-
bur 6.

Tryfn, ﬁllton, Rugby.

Watley, Twyford = Winchester,
Hants,

Chiswick.

Witnbledon,

62, Addison Gardens, W.14.

Basketts, Bitchington, Kent.

Writtle, near Chelmsford.

Denh de Lion, Westgate-on-Sea.

Clifton House, Hartford, Mid-
Chesh\re

Burfield, St. Pauls*Road.

Longwood, Barr Commoa
“Walsall. ~

Syi\an House, Broad Roaf,

Sale, Manchester.

Crown Street Duaffieli, Derby,

6, \v\llson Road, Sheffield.

Wha e’s Wireless Works, Colwyn
Bay. «

41, Queen’s Gate Gardens, S.W.

56, Watling Street, Bexley Heatk.

London. S.E.12.

174, Woodside Road, Lockwood,
Huddersfield,

Ashdene, 129, Wells Road, Bath.

Coombe Dingle, Queen’s Park,
Caterbam, Surrey.

Ashleigh, O_mngton Lane, Worth-

ing.
Crescent Cabinet Factory. Sut-
ton Road, Walsall.
Middleton Cheney, Banbury.
14, Woodside Road, Kingston-on-
Thames.

Mount Pleasant Works, Wooden
Box, - Burton-on-Trent.
30, Lelghton Road, Southville,

Bristol:

15, Lolge Roady W: Bromwich.

Ambdrose  House, Bllsborouoh
near Preston.

-46, Grove Lane, Ipswxch
-\Ieadowlea Queensway,
rard’s Cross Bucks

Ger-

. Campden House, Campden Street,

Lowestoft.
Ivelet, Acomb Road, York.
Claisner, Shirley.
51, Grainger Street, Newcastlé-on~
Tyne.
52, First Ayenue, Hove, Sussex.
222, Gt. Dover Street, \V.
Trebarwith, South Watfiel.

Park Lodge, Brentford, Middle-
sex.

56, Shernhall  Stréet, Wal-
thamstow.

A

Lansdown Terrace, Chelten-

ham
Clevel:md Road, Wolverhampton.
Ilford.

5y P(Ktlani “Gardens, Harringay,
a -4 .

Birmingham.

Warelam

Dorset.

Junior Technical School,
cester..

Wor-
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PARAGON-CURTIS
ONE PIECE WILLIAM LE QUEUX

MICA CONDENSER ON EBONITE :

J * Amateurs often forget that some varieties of Ebonite make very poor
insulating material. One writer declares that with 6o volts he has obiained a

i = = == Marks a current of two milliamps on a polished Ebonite Surface. Another writer states
PARA FUNDAMENTAL that he recently built a complete two-valve set and on receiving no results he
& GONPCURTlS DEVELOPMENT was astounded to find that with four volts he could obtain a current of over
"f-)} .gjg - 50 milliamps on parts of the surface of the panel, the space between the two
CONDENSER . S — | contacts being nearly two inches. Fortunately constructors may guard them-

e L) ) selves against such losses by specifying a dependable variety of Ebonite.
GUARANTEED - CAPACITY i Guaranteed CONSTANT capacify We have recently tested the kind known as Paragon and found it to possess the
at all Temperatures, under al highest insulating properties of any yet tried. Its matt surface is a further

Made in ONE plece. NO WAX. conditions, recommendation, for there is no necessity to use sandpaper . . .’

The old-fashioned Fixed Condenser, with its plates and mica di-electric T . 7 O %
held together in a tin sheath and set in a mould of doubtful insulating Extract from: ** Speaking across the Globe by Marconi’s Beam,” by
properties filled with wax, was at best a temporary expedient which William Le Queux.
answered the abnormal demand inherent in a new and rapidly increasing
induwstry, Y vesesssscccssceccancesssansme-esssssaaaannsaan aasassantsannan ammanna PPPCTYE X

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

.0001 to .0o09 mfd., 1/9 each. .oor to .oo6 mid., 2/- each.
For other capacities and particulars SEE LISTS.

TESTED AND RECOMMENDE

by E
JOHN SCOTT-TAGGARTE
‘and ‘“ MODERN WIRELESS.”

Ao T B B o S
. THE o ‘Radio Quality
H Post Office h
| U-GRAVING
’ | i EBONITE PANELS
pROCESS Best Made.”
E Uniform fine Grain, Dead Matt Finish, Ground Edges.
FOR PANEL MARKING Genuine ONLY when supplied in SEALED CARTON—STAMPED “PARAGON.’’
ter, cl , ¢h r than any other known method. INSIST
y;atl:: n;;a;n?FNﬁ—&%ZVING" on every envelcg;e and protect e S TANDARD SIZE S:---eevee PR,
yourself from spurious imitations. NU-GRAVING may be kept x4 x4 s Ot an
in stock tor an indefinite period It is guaranteed against g}; ‘xlg/ o 1/9 ‘:z~xx67x>;* oo 4/6
deterioration or bardening either before or after use. : 8x65x;=}/m 16 ‘ 258 S Xi“ ‘5;3
R st thooncd B B e SR PTLPTSE LR mamreand 8Xx6%} .. 50 33 *16X9x} .. X =
10} X84 X} . 5/3 *12X1rxt . 8/3
*12 X10X%}.. .o 7,3 *18x6x} .. o 6/9
CRYSTOR COWL 12X12%}.. 00 8/6 *12X8%x} .. a0 6/—
14X12X4%.. oo 10 /- *10x8x% .. 0o 6/9
16X12X%$.. 0o 1/6 * IX5X} .. o 273
INSULATORS 1Bx12x$.. . 13/- *10x9x$ .. o 5/8
*24X10X%. . 00 14/8 * 9x5ixt.. b 3/5
24x12X}.. bo 17/8
GUARANTEED —
5 ‘Extra Price for Modern Wireless
| 100% EFFICIENCY !
Panels Drilled & Engraved from Stock
. High F ency S.T. 100, 5 /9. Transatlantic V, 5 /—
AERIAL . . . . - 1/6 per pair lﬁcien;e(s::il:lgnlg}’iazlve Recei‘\/rfrs, 3/6. Eﬁo?%&eaR:eé‘;iﬁ'gr,é .
i — A ective Crys eceiver, 1 /-. e Luxe Amplifier, 8 /-.
Leads-in - . - 4/ cach High ’fensic&xless Receiver, 3 /6. Single Valve&ll-%av{:, 3/6.
= D@ Drilling and Engraving of panels in the current issue arc charged ~Wg
r,; ---------- Zoiag s e n Sendsmn=cElenjssmpanns Jpo0nmonnoeoo QOO0 Oy at 1d. per hele under 3% in., 3d. per hole over i in. for drifling and

1d. per symbo] engraving.

Special Panels, similar quality and finish, Cut, Edges Squared and despatched
same day {d. per square inch, postage 6d. extra.

Stocked by all reputable Stores.
ANTI-CAPACITY

EBONITE : But it must be in Paragon sealed Carton
LEEVING. & : —

“l??tter than %are W'ire. 3d. per yard. PETER CURT_IE; LTDo

do not nesd any books, nor a stunt circuit for m ‘h’
YO every day of the week. . 75’ Ca den Road’ N' % 1
Telegrams : ** Paracurtex.” 'Phone : North 866
THE SIMPLEX RADIO CHART pirMiNGHAM : 76, Newall Street. Central 7236
with its high-frequency circuit, as used by 959, of the professional MANCHESTER : 312, Deansgate. Central 5095

Radio manufacturers of the world, gives you a detail list of In Corjunction with
material required, a wiring key which eliminates all possibility of '
errors even by vthe most irexperienced, and a book full of all THE PARAGON RUBBER

necessary instructions and advice. 2 valves, 3 valves, or 4 valves,

1/- each. Postage 1}d. extra. MANUFACTURING CO., Ltd., HULL,

In replying to advertisers, use COUPON on last page 425
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BRITISH EMPIRE
EXHIBITION

SEE OUR EXHIBIT
inthe
ELECTRICAL
ENGINEERING
SECTION

PALACE OF ENGINEERING

WEMBLEY

April-October

1924

POLAR

VALVE GUIDE

There are three wrong ways and
one right way to place a valve in
its sockat. The Polar Valve Guide
cnables you to find the right way
without loss of time or. destruction
of your valves. It is a simple thing
accidentally to make contact
b.tween ycur filament pins and
High Tension supply when trusting
to the accuracy of your eyesight;
but when you use the POLAR
VALVE GUIDE this is impassible,
For 1/- (or 1/2 post free) this
device will save you time, worry,
and perhaps the cost of new valves.
Write for descriptive leaflet, and
also ask for the Polar Catalogue of
Guaranteed Accessories.

WIRELESS
OPERATORS
WANTED

There gre now Vacanzies on our Seagoing Staff
Jor Junior Wireless Operators trained on our
apparatus, Youthsof good education, preferably
tetween 17 and 25 years of age, wishing to enter
the Wireless Profession should communicate with
the Managing Director, London Radio College,
82-83, High Street, Brentford, Middlesex, who
will be pleased to furnish particulars of the
{raining course necessary to qualify for our
service.

Two New
POLAR

VARIABLE
CONDENSERS

The makers of the famous Polar Variable Condenser have pleasure in intro-
ducing two new spacialities in response to the demands of Wircless enthusiasts.
One is the Polar Dual Condenser—the functions of which are describ>d bzlow.
The other is the .00025 Microfarad Polar Condenser—an added capacity to
the three already obtainable, namely, .001; .0005; .0002; and taus com-
pleting the range of capacitics available for all tuning purposes.

Polar Condensers in any of the above capacities may b> purchased at one
price, 10/6.

Uniform variation in frequancy, compactness, small size and splendid work-
manship have given tae Polar Condenser itz right to the title of the World’s
Best.

BRITISH AND GUARANTEED.

These new Condensers are of British manufacture and carry the usual com-
prehensive Polar guarante.
Purchase NOW—and end your tuning trcubles.

Triumph of Polar Blok System of Set Building

The following telegram is from Capt. Binney, of S.S. Polar Bjorn, at present
in the Arctic with the Oxford University Polar Expedition :—
To Radio Communication Co., Ltd., London.
“ Oxford Expedition sends heartiest congratulations from North East-
land. Broadcast received perfectly over 2,000 miles. Your Polar Set
Transmitter working admirably—proving utmost value and safeguarding
all our interests.’”
BINNEY.
Note.—Broadcast referred to was 2 LO received over 2,000 miles on a
POLAR BLOK 4-valve receiver (2 H.F., 1 Det. and 1 L.F.).
You can learn how to build this identical set at home from
the POLAR BLOK BOOK. Write for it to-day.

u.‘ 8490

34 SSNORFOLK ST LONDON‘

Branches
NEWCASTLE GLASGOD
73Cotngueed 37, S e Sire

Wembley :

Stand, Avenue 15, Bays 9 and 10.
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G. Z. AuckrLanp & SoN

D. E. O. NicHoLsoN (s
A. G. Davies 50
W. H. MARSTON ...

R. B. JEFFERIES ..-

B. HESKETH .-
L. j. Dore ... 2

}- -LouGHBOROUGH COLLEGE ..:

Major L. N. StepakeNs, R.A.
N. C. HARDWAN n

. S. KNIGHT

E. MorTLEY & Co.
A. E. WHITEHEAD oca
J. H. GiL = B
J. JARDINE ...
C. W. R. CHAPMAN 0O
G. T. SMiITH-CLARKE .
J.. MaTTHEWSON -
H. H. Lassman
H. CARTER BOWLES... [

A. E~]. .évmorws oo

J. Avers ..

J. S. ALDERTON

C. HEwins ...
Husrst & Lucas
H. R. WarTtox o

J. BeEver
R. J. HiBseErD e

A. HOBDAY ... e o
P. PRITCHARD

L. C. GRANT 00
BurNDEPT, LIMITED
F. W. G. TowErs ...

S. Warp aro
C. C. BARNETT e e

Hurst & Lucas ... A
W. N. LAMBERT o

A. HINDERLICH
B. H. COLQUHOUN: ...

H. B. GryLLS

. sem.

G. W. FalraLrL

E. W. SCAMMELL ...

H. A. Pounp
Major F. S. Momw o
A. E. BLACKHALL
D. Cross .

-D. D. RicHARDS ... =t
F. W. EMERsON

E.C. N. STRONG  +ue
W. V. Wabnour
T. HESKETH ...

} N.-EASTERN IVSTRU\!ENTCO {

A. L. RAWLINGS ..o P

395, St. John Street, E.C

383, Kenn'ngton Road S.E.

Redcot, Park Road, Timperley,
Cheshire.

The Manor, Willenhall, Stafis.

Lymn Dene, Mount Hill Kings-
wood,: Bristol.

Naylor'’s Estate Slough, Bucks.

139, Lightw oods Road, Bearwood,
Smethwick, Stafis.

Leicester.

Haddon House, Bridport.

* Magfield,”  Cloughfold, Nr.
Manchester.

Clark’s Hill Nursery, Prestwich.

Nelson Road, Tunbridge Wells.

‘Hollingwood, King's Ride,
Camberley, Surrey.

18, Fourth Avenue, Sherwood
Rise, Nottingham.

Syntony, Hall Road West,
Blundelisands.

Nirvara, 44, Chaplin . Road,
Wembley.

Glenroy, Kenilworth,

35. Capel Road, Forest Gate, E.7,

429,EBa:k1ng Road East Ham,
6

(.;\.mterstoue
Kensington.
12,Addison Avenue, London,W.1x

51, Road, West

18, Seaford Avenue, New Malden,
Surrey.

1,542 Stratford Road, Hall Green,
Birmingham.

42, St. Augustine Ave., Grimsby.

Mayford Road, Balham S.W.

70, Moorfi:ld Road, Pendleton,
Manchester.

85, Emm Lane, Bradford.

St. Paul’s School, Dorking, Surrey

Flint House, Northdown Road,
Margate.

Blenheim House, Broad Street,
Hereford.

3, Langhorn Street, Newcastle.

(Chief Engineer},Blackheath,S.E. 3.

1, Mayfield Road, Handsworth,
Birmingham.

Ravesna]vood 339, Brixton Road,

Winton, Cottage, South Perrdtt,
Mesterton, Somerset.

Lansdown Road, Blackheath.

Breeze Crest, Plane Tree Road,
Hale, Cheshire.

15, Lyncroft Gardens, N.W, 6.

3, Easébrook Road, Blackheath
S.E. 3.

Leightondene, Willingdon Road,

Eastbourne.

27, Newbridge Street, Wolver-
hampton.

20, Primrose Lane, Hall Green,
Birmingham.

101, High Street, Broadstairs,

East Farleigh, Kent.

7, Maple Road, Surbiton.

3, Norman Road, Heaton Moor,
near Stockport.

178, Heaton Moor Road, Heaton
- Moor, near Stockport.

119, Church Lane, Handsworth .

Wood, Birmingham.
56, Wellington Road, Hands-
worth Wood, Birmingham.
42, CastleHill Avenue Folkestone.
Low Fell, Gateshead.
Rowlands Mill Co., Nr. Newcastle-
on-Tyne,
162, Bumt Ash Hill, Lee, S.E.
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. {6, Mar‘\/‘cl)r Gardens, Merton Park

T. BELSHAW
RW {5 N Bunve y
RY S. HANLEY ... coa
RZ D. T. Woobps e
SA Sir HansCrRY BrowN 3o
-SB R. HEATHER ... "
.SD Joun Mavari, AM.LEE,
M.Soc.C.E (France).

SF C. MipworTH o
SG ARTHUR TAYLOR
SH F. L. Hoge ...
SI L. C. HoLtON
SJ w. é Bryce
SK K. G. StyiEes
SL K. GranaM STYLES
SM R. J. Bares 0
.S0 T. GEEsoN

P L. MANSFIELD
SQ A. J. SPEARs...
Ss Dr. J. 8. SEwWELL ...

ST L. LAMBERT ...
-SU Mg. ESKDALE o - J
SX  F. B. Baccs e -
SY H. STEVENS ... g .
SZ W, H. Browxy s -
TA H. ANDREWS
TB {H. W. SELLERS
TC H. W. SELLERs
TF W. WINKLER ~ o
;g} Dr. T. F. WaLL
TI H. BEvaN SwiFt, AM.LE.E.
TL V. MARTIN ...
™ L. H. MANSELL
N C. E. SruarT
TO F. T. G. TowWNSEND o
TP C. W. ANDREWS o
TQ T. C. MACNAMARA ... ao
TR  F. O. SPARROW -
TT P. HamiLToN (JUNR.) -
TU W. T. Tucker # 0o
¥} E W, Woon.. .
TX A.R.C. _]ouwsrov o0
TY S Scorr 4 ao0 o
TZ E. JoNxes .o
UA S. P. B. BaRNES ...
uc E. J. Nock-WINSTON
UD E. W. Smma Gio
UF H. BalLEY oo
UG W. HumpRREYS BurTON ..
Ul A. R. OcsTON- 5 o
uj L. R. RowraNps ...

s
Forbury, Km!bu.ry Berks.
Denley Villa, Parker
Bournemouth.

Road

Crawley Down, Sussex.
10z, Lgndhurst Road, Peckham,

E. 15.
Burfield, St. Paul's Road, Glou-
cester.
Sumia, Ridgeway Road, Osterley
Park, Middlesex.
146, King's Road, Cardiff.
37, Bishop’s Road, Highgate, N.6.
112, Conway Road, N.14.
Walpole Street, Preston.

19, Southampton Buildings (Tcp
Floor), W.C. 2.

Kitscot, Bower Mount Rcad,
Maidstone, Kent.

Abbeygate Street, Bury St.
Edmunds.

Alder Co!tage, Peel Street, Mzc-
clesfield

34, Bath Street, Southport, Lanrs,
25, Rawlings Road, Birmingham.
Winter Hey House, Horrich, Nr.
Bolton.

Clarendon Road, Holland
Park, W.11.

46,

... 230, Mmchester Road, Bradford.

24, Westhorpe Street, Butrey,
S.W.15. )
25, Oaklands Road, Wolver-

hampton.
Mill Hill School, N.W.7,

8, North Grove, Highgate, N.6.
Caresbrookn, Langley ~Aveaue
Bingley, Yorks.

13, Lockharton Crescent, Edin-
burgh.

Department of Applied Science
Sheffield University.

49, }S\’ingsmead Road, Tulse Hill

128 Dairy House Road, Derby.

Woodfield, Mrlresﬁeld, Malvern,

Lyndon Lodge, Polesworth, Tam-
worth.

46 Grove Lane, Ipswich,

26, Melody Road, Wandswcrth,

W,

31, Eerne

8, North Drive, Swinton, Man.
chester.

‘The Villa, Glenfie'd, Paisley.

Parkside, Loughborough,Leicester

79, Colwyn Road, Northampton

87, Twyford Avenue, Acton.

Field Villa, Norton, Malton.

Newholme, Hempshaw Lane,
Offerton, Nr. Stockport.

Rollscourt Avenue,
Hill.

38, Avenue Road, Highgate, N.6,

534, Gunterstone Road, West
Kensington, W. 14.

77, Grove Lane, Camberwell,

51, Manchester Road, Denton,
Manchester.

103, Portland Road, Nomngham.

41, Broomfield Awem.e, Palne:’s
Green.,

Mona, 25, Cholme_ley Park, Highe
gate, N.6.
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CoLERIDGE DAy CONTINUA--

TION SCHOOL'
H. Lrovp (B.Eng.)

YMCA,

DcPt. OF PHYSICS ...

H. F. A. SAUNDERSON
A."WnaLe. anp Co.

Boys’ DEpPT.)

WIRELESS SOCIETY OF Hmu-

GATE.

W. E. F. CorsuaM
A. T. HEADLEY .

W. FEns .ee

C. V. StEAD ... ove "

R. J. SAWBRIDGE ..
F. E. Hausnoxp ...
A. S..GOsSLING .

Caer. E. L. CROWE....

H. A. BLACKWELL

S.-E. PAYNE "
H CURTIS - ... -
B. J. AXTEN ...

. BurnpEPT, LTD.

D. E. “PETTIGREW

J. Lipowsry
M..H. DRUkv-waN

A. C. HoLwEs

P. G. A. H. Vot
H. Oup odo
H. J. Jackson
L. E. OWEN ...
W. K. Huwr ...

J. W. HoBLEY
INs1arLLATIONS, LTD.
E. H. RosinsoN
H. H. TnouresoN

.

R. E. V. Ery- oo,

J. Pigorr " ..° ..
G. W. JoNEs... .
C. W. CLarABUT

Pror. A. M. Low
GAMBRELL Bros.

C. J. MuNDAY

R. L. RovLE...
G. R. Lewis

L1p.

J. W. PavrterT
A. H WiLson
J.

H. Brown
WEsTERN ELECTRIC Co
C. H. GARDNER

- L. W. BIRCHAM

*H. SquELtH (JUNR.)

H. CHADWICK o0
Capr. C. H. Baney

G. GARDNER ... B
H. J. Swirr.

A. Hare-HossoN
54

WIRELESS

King’s Norton, timingham.

3, - Ventnor Place, Sharrow,
Sheffield.

Cardifi.

Armstrong College, University

of Durham, Newcastle-on-
rne.

23, P”Jace Road, Llandaff.

201, Powis Street, Woowich.

nghgate Literary and Scientific
Institute, “11, South Grove,
Highgate, N.6.

104, Harlesden Gardens, N.W. 10.

104, Grosvenor Road, Harbome, -

Birmingham

Holly Cottage, Polesworth Tam-
worth.

22, Roundhay Mount, Haremlls,
Leeds.

The -Broadfield Radio Co., Ltd.,
Broadfield, Tenby, S. Wales.
75, F,Segnglson Hily, Shooter’s Hill,

. .E. 18. -
- 63,- North Road, West - Bridge-

ford, Nottmgham

- ‘Juniper Reugh, Hardres, near
Canterbury. 4
- Whyte House, Bispham, near

Blackpool.

11, St. Mark's Road, Bush Hill
Park, ‘Bnfield.

26, Hall Lane Wals;zll. .

7+ Eal rgR)ad,Wembley.

Aerial Works, Blackheath.

37, Mexborough Avenuc, Chapel-
town Road. Leeds.

614, Old Ford Read, Bow, E.3.

Old House, Sonmng, Berks.

Aire View, Cononelly, Keighley.
Yorks.

rz21, Honor Oak Park, S.E.23.
Jude’s Avenue, Mapperley,
Nottingham.

8th Walthamstow Boy Scout

P- 0

136, Beulah Hill, Norwood,

’1.19.
Noweod.
M:l Road, Wellingborough.

bouthampton
125¢, Adelaide Road, N.\V.3.
444 Northumberland Road

Coventry.
Lighlands, Brighton Road,Sutton,
Surrey:
Manor -Farm, Wolvercote,
xfo:
8, Rosebcry Street, Wolver-
hampton.
Beechcroft, Beverley Crescent
edfo:
The Yews, Woodstock Roal, Bed-
ford Park, W. 4

Merton Road, * outhﬁelds S.W.s.

37, Leat Street Tiverton, Dev. u.

Southwold, Alderman’s Hill.

10, Lansdownc Road, Ashton-on-
Mersey, Manchester.

111, Ruby Street, Leicester.

8, Stanley Street, Hanley, Stoke-
on-Trent.

Redbrook, Baguley, Cheshire.

Witton, B\rmmat-am

Amblerote chse Rrierley Hill.

Valence, Grosvenor Road, Church -

End, Finchley, N. 3.
28, Crovm Lane, Bromley.
g, Raimond Street Bolton.
.Charlacre, Chepstow, Mon.

) -Hassala, %%, Upper Tulse Hill,
S.W. 2,

- 32,-Wilbury Road, Hove, Sussex,

* Possibly dismantled
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Rev. C. H. TownoN -
A. T.. CROUCHER ...
H. Jomnson ... .o

H. R. GLADWELL ...
E. T. CHAPMAN Ree

A. E. TurviLLE ...
R. WAGNER ...

SHEFFIELD DiSTRICT WIRE-

LESS SOCIETY.

SuEfFFIELD DIsTRICT \\'IR!:--

LESS SOCIETY.
Cart, E. S. Davis ...
DowNSIDE SCHooL ...
F. PAavNE

F. ErLweLt, Lip.
F.-Haines oad
H. A. KiLBourN
A. WOODYER ...

F. Youxc -
T. LITTLEWOOD :..

£ oz :-t:»s«-.n —

T. Dixon o5

R.A. Mutes ... Goo
J. R, Cray ... o

L. G. BooMgr
G. E. DuveeN,
W. J. HEwiTr

September, 1924

Wilt§ Farm Schcol, Warminster.

35, ‘Douglas Roead, ‘Highbury. .

Avondale, Chestnut Walk Wor-
cester.

- London Road, Abridge, Essex. =

Studland Bay House, Studland,
Nr. Swanage, Dorset. :
108; - Abbingdon- Street,- North--

v { ampton,

.- Broadway; »

WirFLEsSs EQUIPMENT, LTD.

T. M. OVENDEN
W. H. ALLAN Mo

R. W.
AW,

PiPER
TiomMPsON

A. L. M. DouctLas ...

W. P. WiLsox
A. R. PIkE ...

G. W. HAYLE aND R.LYLE

G. M. WHITENOUSE
J. H. K. Towx
F. E. B. JonEs

O. H. PaTTERSON

.a

ol

WesTerN ELECTRIC Co., LD,

CractoN Ereerric Co.
GENERAL Rapio Co.

A. Woobcock
W. J. BADMAN
B.T.H. Co.

Bamsu ruousoN-Hovsz

W J BRO\VN

W. J..-TURNER
H. W.'GEeg ...

T. H. IstED ...
L. H. Souxpy
G. H. Forwoop ...
H. Nun~ oo
F. J. DiNsDALE ...

C. M. BENHAM . iy

N 7 nghﬁdd View,

6.-Maresfield Gardens, N.V\_.;:'

12 Hyde Park Place; London, W.1
Stréttén-on-the-Fosse,' Bath,

22, Shakespeare Crescent, Mainor
« Park, -

CGordon Road Peckham, SE. 15.

36, - Zetland Street Poplar, E. 14. ©

-Bath Street, Abmgton

s:, Cady Road, West/ Kll’by

Cheshire.
- 23, Holcombe Road, Ilford. =3
Esholt, Wedgewood Drive, Round-
hay, Leeds.
4» Heythorpe Street, South-
fields, S. \V 18.

4, Cambridge Green, New I‘]tham;

Upper Longhottom, Luddenden
Foot, S.0.

42nd Camberwell Troop Scouts,

Limpsfield, ., Sursey.

23, Reddings oad, Mo=eley.
Birmingham. -

go, Charing Cross Road WwC. 2

‘I:

- 12a, Elgin Court, Elgm Avenueé,

Hampstead.
.8, Newington Causeway, London,

S.F. 1
- 62, Chlltc!n'VIPW Road, Uxbridge.

32, St. Nicholas Street, Scar-

borough.

8!
f 127, U\br\dge Road, West Ealing, =
s.w

A i
-1, nghland Road S.E. 19.

17, Avonwick Road
Hounslow,” Middx. 3
36, Digna’ Park, S. Nor\voqu. e

Heston

. Allport-Ho se, Canncck.

4, Everstey Mounts, Halifax.
hill Crest Wylde;Green Birming- =

26, Allerton Road, Stoke’Newing- =

ton
. North \\foolwxch.

Clacton-on-Sea.

‘I'wyford Abbey Works, Acton
Lane, Harlesder, N.W.i0.

Montague Road, Handsworth,
Birmingham. - -

9, Orchard Street, Weston-super-

. Mare.

Rugby.

Rugb, .

Evexsley, Davenport Par’, Steck. ~

Purley, Caldy, near Birkenhead.

44, Gordon Street, Gamsborough
. Lincs.

’I‘erhng, Witham, KEssex.

60, Belview Road, Ealing.

West. Chart, Limpsfield, Surrey.

19, Leigh Road, Highbury.

Stonycroft,

. Liverpol

. ol.
Benhrlton, New Maldon

Hon F. H. H. S\nﬂr.np

T. HECKLI:S
.

F. T Smrn‘....
S. 'C PARl.su

. V.U L. ‘FrLLows

. . Lathom
lvy Hall,

Sefton House,Burscough Junction,

.Panﬁel.i, Braintree,
. Essex.

" The Uplands, Lordswood Road,.

I\IANCHESTCR B.B.C. STATION.

Harborne, Birmingham,

Cum ber{?nd .Avenue, Park Royal,
. fo- -
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LARKE'S S“

C
TLA
PLUG-IN COILS

PATENT No215053
matle //Lemfmozw’/"

The careful choice of tuning coiis is not only advisable—it is essential
to success. ‘¢ Good ”’ isn’t good enough, and when once you appreciate
the many points of outstanding merit in Clarke’s ¢ Atlas’ Plug-in
Coils you will be satisfied with nothing less. Here are a few of them :—

b

VPV VT YV PGPy

e

A A £l i

The twin-wire winding. A unique feature, affording greatest

1 circumferential area and the easiest path for H.F. Currents.
Imitators fail when attempting to get the same results by the
use of single-strand thicker wire. Each strand in an “Atlas”
coil is thoroughly insulated, and the whole winding is designed
to give maximum inductance and signal strength. Minimum
self-capacity is assured by Special Separators.

The coil is wound on a substantial former and the windings
are thoroughly protected by a casing of damp-proof silk.

The outer band of strong celluloid is firmly clamped to the base.
An * Atlas ’’ Coil will stand up to years of hard wear and tear,

Note the peculiar shape of the double-slotted male insert.
Gives a delightfully smooth, definite contact, and is specially
designed to compensate for variations in different makes of coil
stands.

W N

5 “ Atlas ' Coils are supplied with Porcelain or Ebonite base
as desired.

Build your set, and guarantee success with Clarke’s ¢¢ Atlas ** Components
which include everything for fixing on the panel.

= N AR NN My - ——————————
' ® ______ THE “ATLAS” GUIDE FOR CHELMSFORD

] on 1,600 metres

Aerial Tuned Amnode Reaction
Coil No. 150 250 or° 300 200
Price  7s. 10d. 9s. 0d. 9s. 5d.

B T e R ALl B B R epp——-

Manufactured only by

S— @‘\“ H. CLARKE & CO. (MANCHESTER) LTD,
MMM, Radio Engineers, ATLAS WORKS,

TRy
MMMEM%@\ OLD TRAFFORD, MANCHESTER.

'Phones :
683 and 793
TrRAFFORD PaRK.

PAVAVEPAV:

T RALLARAAL LNl aln!
</ All Wavelengths Covered.

‘Grams: * PIRTOID, MANCHESTER.”

c I,. replying to advertisers, use COUPON on last ['Jage 429
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“Here we will sit and let the sounds \

of music

i/

re
| - ep[m night,
Y

in our ears; soft stillness, and

\\ Become the Youches of sweet harmony.”

; Shakesbeare, ol P
~ and [et the sounds of

creep. in our ears.”

generally acknowledged

LTHOUGH it 1s
A that Radio exercises its greatest influence

on the home during the winter months,
yet even keen music lovers feel ill-disposed to
pay the price of remaining within-doors to con-

tinue its pleasures.

Happily most Receiving Sets
can be carried into the
garden and operated from a
temporary aerial (of insu-
lated wire) slung over the
bough of a convenient tree
and an earth provided by
an iron peg driven into the
ground.

If you are using a Cossor
H.F. Valve (with red top)
reception will be almost as
loud and quite as enjoyable.
It is when the conditions
are difficult and abnormal
that the Cossor Valve proves
its real worth. For although
any Valve can give results
when conditions are favour-
able, yet for
when the ether is heavily

summer use,

charged with atmospherics,
when long-distance Stations
become increasingly difhcult
to receive—when' fading be-
comes more and more pro-
nounced—you will find that
the only Valve which can
render you faithful and un-
varying service, week in,
week out, is the Cossor.

There is no magic in this—
sound scientific tests have
provcd that Cossor valve
design  and  construction
(fully patented) makes use
of a far larger propcition
of the electron strzam than
any other Valve in the
world, with a resultant in-
crease in efficiency.

Next time you buy a valve, remember that in summer Radio

conditions are not so guod

as during the winter, therefore

counteract this by obtaiming the highest efficiency in valve

design—a Cossor.

B0 02000080000 00 5a06 0 5 00 46300
d in two ty

Sol
: P,1. (For Detector 12/6

« and L.F. use) -

for H.
From all Dealers.

-
1888008 a0ar0areraratsstarssassTatsstyasnvoasneaeraresrrens

pes: 3
P.2. (withred tor) 12/6 :

) )

Music

Giltert Ad. 122

In replying to advertisers, use COUPON on last page
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ON’T waste good ebonite on a Circuft
which may not work when you can
be sure of accuracy for the ex-

penditure of eightcenpence. Get a copy
of “Pictorial Wireless Circuits ” and see
the large numbher of actual Circuits that
are fllustrated, and note that for the first
time conventional signs have given place
to an entirely new method.

Beginnersoften have difficulty infollo

out ecircuits drawn up in the more us
mgnnep—?on}etimea thelconnectlons liin a
reflex set, for example, are a little
difficult to follow—thercfore Radio Press,
Ltd., are publishing the first Book which
illustrates a large numpber of circuits in. a
pictorial manner. Coils, rheostats, vari-
ometers, condensers, otc., are not shown
as symbols but actually in perspective,
so that even absolute beginners can get
a clear Insight how a Set will ultimately
look when finished, and how it” should
be wired up.

It you are contemplating building a new
Set for the winter this is the Book yon
will need—examine a copy at your
Bookseller’s or your Wireless Decaler’s,

Py’ lished by Radio Press
Ltd., Devereux Court,
Strand, W.C.2.

Pictorial
Wireless
Circuits
ByOswald J.Rankin

Gilbert Ad, 1320
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-CHAse MoTors, Lep.

“THE LEICESTER MERCURY " Lelcester..

1. W. C. MarmiN, ...
W. G. KiuBEr acny
J.- A. H. Devey ...

A. E. GREGORY 0
A. H. SHEFFIELD ...

WaLTER C. BARRACLOUGH:

H. G. MANSELL )
WALTER J. JOUGHIN i
Joun _I.\['_;LAREN s
A, J. Hir oo oo

D. Dover ..

F. A. BoURNE S
THE DUBILIER CONDENSER .

Co., Ltp.
Tue DuBILIER CONDENSCR
Co., Lrp.

R. W. HARVEY

° F. HoucH (SouTtaPorT), LTD.

T. F. CROWTHER ...
F. CHARNLE¥-

oY

- VickERS, LT,

Sir TrREvor Dawson, Bart.

J. B. Kave ...
G. E. BEALE ™.
AUTOVEYORS, LTD.. ..¢

W. G. H. BrowN ...

Mr. Vick ... o
. T. Quick ...
]OHN JamEs Smruu:s, L1o.
L. V. Crark .
H. N. Rvax ... oet

A. pe VILLIERS

N. L. YATES-FISH ..

K. E. HARTRIDGE .. Bo0
Barit ELECTRO-PL. WORKS

G. Warp Booth

T. G. §. Wise

B. L. W, DEAN o
J. BALDERSTON
L. H. PEARsON

D. V. L. FELLOWS ...
G. R: M, GARRAT .. 0

J. A. WarsHaw
R. J. HarRrISOK
A. Hicson ...

LEsLIE GORDON o

G. GorRE
C. H. P. NurTER

WENE AKEDGS: 0 (oo i

Capr. M. H. BARNES

4, Beer Street, Yeovil.

39, Bargery Road, Catford, §.E.6
232, ~ Great Brickiln Street,
Wolverhamipton. A

77, Khedive Road, E.j.

139, - Wallwood Road Leyton-
stone, E.1r1.

9, Rutland Avenue, Wlthmgton
Manchester.

Cleeve View,’ Hanmgton, near
Evesham. .
Edison ' Bell - Works,
Road, Peckham
Dalnada Ches“ood Road Worth-

Glengall

4, Buckhurst Road, Bexhill-on-
Sea.
10, Ruvigny Gardens, Putney.

10, Linley Road, S. Tottenham.
Shepherd’'s Bush, W.iz.

,-Shakespeare Avenue, Ports:
Wood, Southampton.
Sussex Road, Southport.
N. Drive, St. Annes-on-Sea.
Reads: Avenue, Blackpool.

6o,
29,
43

San-yford Sjuare, Newcastle-on-
yne.
Vickers House, Broadway, West«
minster, S.W. 1.
Edgwarebury House, |

Herts.
Close Hill, .Huddersfield.
Bournemouth.
84, Vlctona Street, Westminster,
S.w.
2, Wmstonlan Road, Chelten-

Elstree,

ham
Gresham Road,
Blrmmgham

Hall Green,

17164, Portland Road, Edgbaston.

20, Oldham Road, Rochdale.
4, Ccmpton Crest, Grove Park,
W

48
83, Home Park Road, Wimhle loa
" Park.
79, St. George's Road, S.E.

Clevelands, 19, Mansfield Road,
Reading.

14, Westbourne Crescent,

Foxcombe Road, Bath.

House, Clarkson Ave.,

W.z

56 Clr\?uch End Hill, Crouch End,
8

&1, Pill Street, Cogan, Glamorgan.

6, Clough Terrace, “Barnolds-
wick, via Colne,
Premier House, Thornclie Road,

Nottingham.

20, North Common Road, Ealmg ’

27, Abbey Road, London, N.W.3
Garnet b Otley.
Blacklands, Sidney Road,

Walton-on-Thames.

161, Cotton Tree Lane, Colne,
Lancs.

133, Old Street, Ashton-under
Lyne.

24, Brucegate, Berwick
39, Warminster Road, South Nor-
wood Park, S.E. 25

Kasanli, Devonshire Road,
.St. Annes-on-Sea..
Akabo, - Ainsdale, Southport.
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C. H. STEPHENSON ..

C. I MartHEws, ..
AN é Lic
Capr. L.
E. J. Warrs e

A. K. Harcous ...

F. L. STOLLERY, SEA ScouTs
H

C. H. STEPHENSON ...
A. W. FrrH1AN =
S. C. TUCKER o

D. WuITTARER
THe CHELMSFORD Ramio
- ENGINEERENG CO,.

F. L. DEvEAUX

A. ALFRED Hrwirson -y

H. AvsoNn ...

L. H. LEe ... e
. D. Wess

1 W. PEVENSEY 5

RENE STONE SELWYN ELec-
TRICAT. ENGINEERING Co

J. L. JEFFREE .

W. A. ANDREWS

University COLLEGE
. H. Gwynn- _]o\uzs o
S. 1. HoEL .. oo ~ 5

Gent & Co., Ltp.

Leonxarp HumpHrieEs & Co.

E. C. BURDETT

H. STOPHER ...
R. HORROCKS - o .re
J. Bevis ot

A. E. GREENSLADE ... .

MESsRS. GREENSLADE &
BrownN

J. E. Siupson

. W. NIGHTINGALE a0
. SranLEY DossoN .

. D. TyErs
. H. Horwoop

QM

. Watson .. ver
A. BEVERIDGE ...
St. Joun Warbp...

w. BlR}:H £

E. VowLEs

-0 TR

. Firton™ s,

D.. R, ETCHELLS,  o.. o

32, Tettenhall Road, \Volver-
hampton.
.., Ham'nond$ Farm, Stapleford
Taweey, Lssex. B
Crove House, Albert Grove,
Nottmgham

South Dene, 106, Mi llhouses Lane,
Shefficld.

chbp‘ne House, Devizes Road;
Salisbury,

Fairmead, - Vista Road,
Clacton-on-Sea. .

Pen Manor, Wolverhampton.

1 St. James's Road, SXWV.17.
zivd-\ Mount, ;2z, Dacres Rm
Forest Hl” S.E.23

.56, Park Road, St. Anne; -on-Sea,

Rainsford End, Chelmstotd, ]:sx:x

Bingham -Road,”
Croydon,
Morthdene, Grosvenos. Road erk
dale, Laacs.
2, Nottingham Place,Marylebone,
London, W. 1
155, Roscfield Road Smethwick,
Birmingham

85, Adiisbom?»e

. _s9, Bradford Strect Wallsall.

Lewisham, S.E.
202, Walworth Road, S.E. 17.

197, St. James’s Road. Croydon,
Surrey.

1, Balmora!l Mansions, St.Andrew’s
Park, Bristol.

1~Iottmwham

Burlord ‘House, Malvern.

Aylesb.ry,: 21, Bromlsy Road,
St. Annes-on-Sea, Lancs.

Faraday - Works, Leicester.

Technical School, Monks. Road
Lincoln, -

Wireless Contractors, 61, Geraint
Street Windsor Street, Liver-

3, Stockﬁeld Road, Streatham.

14, Johnson Terrace, Crickle
wood, N.W, r2.
63, Leander Road, Thornton

Heath, Surrey.

Radex Villa, Linford Estate, nea
Stanford-le-Hope, Essex.

Jelf Road, London, S.W. 2.

Laasiowne Road, Clapham,
S.W. 8,

askerville, Epsom Road, Guild-
ford, Surrey.

Pitsford  School, Northampton.

Lawn House, Richmond Place,
1lkley.

~0, Bblildred Avenue Watford.

Backland, 557, Lordship Lanc,
East Dulwi h, S.E. 22

The Beeches, Streatley,

Goring, Berks. .

Dunelm, 8, Cluny Drive, Edin-
burgh.

Blenheim Chambers, 1, Crowtree

Road, Sunderland.

Limesford Road, Waverley

Park, S.E. 15.

Leonards, Hooley Strzet,

Sherwood, Nottingham.

s ae.Wireless Stores, 278, Milatow
-Road, ' Rochdale, Lancs.

Crcat Bents Oakeny near Wolver:
hampton

neat

*3,
S
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KN
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CuNNINGEAM, L7p. .., 0o
E. A, PoLLarp =~ ... oo

NaTioNAL PHysicAL LaBora-
TORY
C. H. GARDNER

B, Hoxr1 ...

L. H, & L. W. CARDER ...

F. E. HARVEY
.P. D. CoatEs
"H. FEATHERSTONE, ALMEE.
J. E. SHELDRICK ...
B. L. STEPHENSON ...
‘R. H. Browx

Rosert H. KNox

J. S. Foorp ...
BirMINGHAM STATION B. BC
J. WyNN o co0

W. G. SHERRATT

D. PrRICE- JONES of oo
Ivor MoRrRIis ot e

F. BULMER ... e
R, F. LoNGLEY

-
E. C. WADDINGTON

L. D. GoLpIE-MORRISON
NoRrTH OF ScoTLAND WIRELESS

Co.
W. Woobps
S. WILKINSON

W. C. P. LE>WoRTH
PErRcY R. SoLDEN ...

Cart. J. H. B, Hmpsou oo

J. H. Wuite | a
M. G. Scroccie
P. L. AsPDEN . .

H. J. CHENEY . .

G. C. BEDDINGTON ...,

F. W. CooMBER
T. DootsoN ... oo 00
W. Birp 000

. GorpoN M. 'Woob ...

E. J. EARNSHAW ...
F. W. Hices...

A. T. WaLLace - ...

ReNe Hobpces e

W. Warp ... oo 00

‘E. G. ALLsopp Ll =

R. MiTcHELL

L. H. Sounpy
H. C. FosTtER o5
SECRETAN & M\LLETT, L'm

169-171,
Spring Bank,

Edgware Road, W.2:
Limefield, Black-

burn.
Teddington, Midilesex.

Racing cars .on Brooklands and
within - ten. miles of Stour-
bridge

Cmmwell Hall E. Finchley, N.2¢

5, Deeside Parade, West Kirby
Birkenhead.
Fairmeade, Sunset Avenue,Wood-
ford Green.
55 Ennismore Street, Burnley.
3, Cumberland Gardens, Tunbridge

Wells.
The Brambles, Third Ave,,
Denville, Havant, Haants.

, Sheringham Road, Withing-
ton, Manchester.
10, Coverdale Road, W.12.

25, Bridge Street, Berwick-on-
Tweed. i N

93, Herne Hill, S.W.

The Knoll, Widney Manor,

Solihgll, Warwickshire.
11, Bath Road, LOW,

Manoraven, Llandilo, S. Wales.

The Comptan, Cemmacs Bay,
Anglesey.

4,. Carlton Terrace, Scarborough.

Kilworth, 81,

Thornton Heath.

Alexandra Terrace, Great
. Horton Road, Bradford.
Beauvais, Ballater, Aberdeenshire.
13, Bridge Strect, Aberdeen.

171,

8, Brighton Street, Barrow-in-
T urness.

cfo Bew & Co., Burslem, Stoke-
on-Trent,

Moorings, Dovercourt, Essex:

76, Albert Road, Alexandra

Park, London, N. 22.
477, Earlham Rise,
81, Bromley Street, E. 1.

37, Clung Gardens, Edinburgh.

6, Southport Road, Chorley,
Lancs.
263, Thimble Mill Lane, Nechells,
Birmingham.

“‘Stagsden,” West Cliff Road,
Bournemouth

Radio House, Fything, Worcester.

12, Gilnow Road, Bolton, Lanecs.

Llangrove, Hednesford Road,
Cannock, Staffs.

Dingle Cottage, Simmondley,
Glossop, near Manchester.

95, Mayfield Road, Sanderstead.

45, Howard Road Westbury
Park, Bristol.

Brettcnham, Hedge Lane, Palmers

Green, N. 13
Holli Mount, Westdale, Lane,
Tapperley, Nottingham.

Agent for 5 KW portable.
14, Church -Street,”
Staffs.

Springville, Earl Street, Keighlcy,_

. 60, Bellevue Road, Ealing.

Hornby Castle, Lancaster.
149, Lowther Parade,
S.W. 3.

Langdale Road,.

Norwich..

Tamworth,

Barnes,:
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J. F. JounsroN

J. C. WALKER e
E. Jacksox ...

- Rapio Erectric Co.

J. . W. CLouGH =0
L. W, PuLLMAN ..,
R. W. H. Broxay ...
N. WILLSON ... 000

R. K. Drury ool
G.S. Quiny ..,

R. MUNDAY ...

W. WooDHAMS
R. W. HaRrpISTZ ...

MILLIGAN s WIRELESS Co., :

QA RA ‘HeaLey

W. G. DixoN
CoLiN Bain . s
N. P. SToATE

C. \V. Tn‘uER:NG‘l‘oN

"BurnpEPT, LTD.

W: G. WYATT-INGRXM

J. H. Tavicr
R. W. GaLpix
A. C. HuLME

H. CoBDEN-TURNER...

Joun H. D. RibLEY

NewcasTLE StaTION, B.B. CA

Eric P. BurcEss

C. H.-FRISKNEY ...
H. L. THousoN 00

E. J. ALLEN ... =

CoL. P. C. JEN\Ncs
R. BatEs

W. G.
J. F. CuLLEN

F. J. Woops

H. GrReeEN ...

C..H. F. HUBBARD ...
BELVEDERE, LErITH

GoLp .. L5

AND

DistrICT RAD10O AND SCIEN-

TIFIC SOCIETY.

F. C. Higst ... sceo
F. A. Dura~t
(C 475 METCALFE oo
A. SHAW
J. E. Carr .
T. ALLISON ...
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48 Borough | Road Altrmc.ham,
Cheshire.

Whaddon, Lache Lane. Chester,

37, Manley Road, Whalley Range,
Manchester.

21, St. John Street; Wolverhamp-
ton.

142, Revidge Road,. Blackburn.

213, Golders Green Road, N.W.r1.

- 99, Old Dover Road, Blackheath,
. SE. 3.
Claremont, Tenbury Road, King's

Heath, Birmingham.

7y Sahsbury Avenue, Goole.

61, Carnarvon Road,- Stratford
E.is.

17, Malden Road, New Malden,
Surrey.

24, Marlborough Place, Brighton,

5,, Ethelbert Road, Canterbury

56, Bath Street, Glasgow, C. 2.

11 Glebe Road, . Wallasey,
Cheshire.

Dipwood, Rowlands Gill, near
Newcastle-on-Tyne.

51, Grainger Street, Newcastle-
on-Tyne.

15, Wmterstoke Gardens, Ml
Hill, N.W.7.

Dorset Motor and Coach Works,
Dorchester, Dorset. .

Eastnor Works, Blackheath,

41, Lambert Road, Brixton Hill,
London, S W, 2,

Macaulay Street, Huddersfield.

Bank House, Herne Bay.

39, Poplar A\euue, Edgbaston,
Birmingham

45, Manley Road \Vhalley Range,
Manchester. .

Studley, 106, Woodside Green, S,
Norwood, S.E. 25.

2 (%;men‘s Road, Manningham,
radford.

106, Yarboro Road, Lincoln.

100, Old Fallow Road, Cannock,
Stafford.

8, Westfield Place. Dundee.

Gelli-deg, Kidwelly, S: Wales.
Helmside, St. Catherine’s, Lincoln.
Rosedale, Belwell Lane, Four
Oaks, near Birmingham.
68,-Queen’s Drive, West Derby,

Liverpool.
Belinont, Upper Colwyn Bay, N.
ales.
Norman House, Swinton, Man-
chester.

196, Putney Bridge Road, S.W.15.

Hagis, The Radio Club House,

- Halt Robin Road, Belveders,
Kent.

Brcom gleld Longwood, Hudders-
366, Ff?orest Road, Walthamstow,
Flacten Works, Halifax.

8, Hall -Road, Trawden, near-
Colne, Lancs
“ Melrose,”” Alexandra  Road,

- Farnborough, Hants.
33, Wilton Grove, Merton Pa:rk,
S.W. 20.
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TWO IGRANIC COMPONENTS

(Regd. Design)
UNITUNE (Regd.)
APERIODIC FIXED COUPLER

De Forest Paient No. 141344. Other Patents Pending.

Unrivalled for reception on short wave-lengths
from 80-180 metres and from 300-600 metres

The difficulties usually encountered in short-wave reception are entirely
overcome when thé Unitune Aperiodic Fixed Coupler is employed and
excellent results are easily obtained. This form of coupling combines
many of the advantages of both direct and loose coupling without their
attendant disadvantages.

Both coils are of the well-known Honeycomb Duolateral form of winding:
giving maximum efficiency and possessing a minimum of self-capacity
which is absolutely essential for successful short-wave reception. The aerial
coil is aﬁeriodic or untuned, and Is responsive to all wave-lengths within
certain limits. The secondary winding is calibrated for various wave-
lengths with given values of capacity in shunt. These wave-lengths remain
constant no matter what size of aeral is employed.

h
The UNITUNE Fixed Coupler may be used in any receiver employing
standard coil holders without any alteration to internal wiring by simply
plugging into the A.T.I. socket, removing the aerial lead from the set and
connecting it to the top imside terminal of the coupler. The lower terminal
should be connected to the *““earth '’ terminal of the set and to earth.

Type. | Wave-length Range. Price.
UNITUNE .
MINOR 80-180 Metres . o . 1/6
UNITUNE
MAJOR 300-600  ,, 8 S o 9/-

(Regd. Design)

IGRANIC HONEYCOMB
HIGH - FREQUENCY TRANSFORMERS

Other Patents Pending.

For extremely efficient high-frequency coupling
these transformers are eminently suitable,

De Forest Patent No. 141344.

Th:y provide for a maximum transference of energy without distortion,
They incorporate the well-known Hongycomb Duolateral method of wind-
ing 1n.both primary and s:condary coils, resulting in a highly inductive
coupling and small self-capacity between the windings, which are thoroughly
insulated from each other.

They are easy to use and are exceedingly stable in operation, considerably
reducing the tendency of a receiver to burst into self-oscillation.

Igranic Honeycomb H.F. Transformers should be tuned by means of a
.0005 mids, variable condenser across the secondary winding and give the
-wave-length ranges stated below, although a .00 mfds. condenser may bz
employed with No. 4 transformer, adding considerably to the range given
without any appreciable decline of efficiency.

A four-pin plug is fitted for mounting purposes for use with any standard
type of valve holder. These plugs are secured to the transformers in such
amanner as to give an angular setting of the coils wher the valve holders are
mounted with their grid and anode sockets in a vertical line, thus reducing
any possible mutual coypling between two or more transformers to a
minimum.

Two of these transformers may be tuned-by means of a double variable
condenser of convcntional paftern.

Wave-lengths obtainable when secondary shunted .
No. by 0005 tnfd. variable condenser. P"“',
1 250-500 Metres ol R a/-
2 450-830 ,, Do 0o oo o6 oo 9/6
3 800-1700 ,, gk o 00 00 o0 1t~
4 1500-3000 ,, s on 90 2o o) 12/6

Obtainable from all high-class Radio bealers. Write for List Z,227

Manchester: 30, Cross Street.
1 Birmingham: 73/4, Exchange Buildings.
Glasgow : 50, Wellington Street.

149, Queen Victoria St.,
LONDON.

o RADION,
( JGRANIC

ELECTRIC Co. 1 'd.‘,

Cardiff : Western Mail Chambers.

Bradford : 18, Woodview Terrace, Man.
ningham.

Newcastle: 9o, Pilgrim Street.

Works : Elstow Rd.,
BEDFORD,

In replying to advertisers, use COUPON on last page
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Johann Bach was born in 1685—
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. Back, however,
undaunied, used to rise at night
and steal away fo copy them by
moonlight—permanently  injuring
kis eyesight by so doing.

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 réed in its turn is

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 life-like fidelity.
Before you decide on your
Loud Speaker, get your
Dealer to give you this test

ﬁ

1
41 AL O BRI

iy
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ITHOUT a doubt the ‘very
remarkable growth in the
number of home-built Re-

ceiving Sets ean be attributed to the
exceptional Books and Magazines
published by Radio Press, Ltd. This
organisatioL.—the largest of its kind
in the worlc—has risen fromy quite
modest beginnings because it was tho
first to realise that the crying need
then, as now, was for dependable
literature.

The mement a man gets really
interested in Radio he is so fascinated
that he imumediately wants to learn
more about it.  Naturally he buys
books and magazines—but let thore
books or magazines be too technical
that he cannot understand and ap-
preciate them, or let them contain
inaccuracfes or mis-statements and
Radio loses another premising recruit.

Radio Prees, Ltd., pursues a definite
policy in its book publishing which

%
__% can be summed up as follows :—
- HEN 4N co_nsiders Thus the diaphragm moves a) It publishes Books written only
f the wide variety of only from its centre out- y authors of repute. Its Editorial
F I instruments in the  wards, exactly like the mica Staf—both in number and in ex-
L] ocheouatowhich the Loud  daphiagm on he sound box egiencs e Sromgert o 1 comry
= Speaker has to respond in 2 of a Gramophone. seript sulmitted and to supervise
c = perfectly life-like manner, it  \Whenever the BROWN generally the publication of every
: ‘Ei is obvious that some means | ud  Speaker is com- Book.
i °tlh"h than: the l ordlfnary pared on actual tests with g)) E“Chth;)ﬁ)k (sielggggd t‘prh p\;blltcha-
telephone principle of a : on mus a definite niche in the
n a - any other, no onc can fail to Radlo Press Series. Just as there are

many grades of wireless enthusiasts
frcm novices to experienced experi-
menters so there must be various
types of Radio Press Books. At the
same time, however, every phase of
the Scienee is covered so thoroughly
that anyone can build up a complete
library as his knowledge increases.

(¢) Every Radio Press Book is printed
in good style, profusely illustrated and
represents particularly good value for
money. While several of the more
elementary ones are 1publlshed at a

made to vibrate to and from  —you'll be convinced at %hggpeg egfeige,cggg 1%‘/’5“ of tll:e R':Il‘xlililo

. ress 3 e-ch. 3
the poles of an electro once. TR i = very Be Wmalit
magnet. being maintained and allows half

tone illustrations and in the ecase of
the constructional books, the fullest
descriptions being given of every stage
of Set building.

= 'S. G. BROWN Ltd.,, PRICES :
£ Viotoria Road, T’;"z%]:i}l;sz‘ ;:% hgghd Make up your mind to look through
i N. Acton, W, 3. 2,000 ohms £5 8 0 the whole series at your Bookseller's
kfﬁg 4,000 ohms £5 10 0 or Wireless Dealer’s=—he has them,
e 4 in stock or will get them for you.
= 3 Retail : Type H.2,, 12 in. It will be your first step to increased
& 19, Mortimer Street, W.1 & &2)8 ollllms gg g 8 proficiency.
= ) H ohms
i 15, Moorfields, Liverpool 4,000 chms £2 10 0
3 . s - e et e
Consult your

Loud
spcakers| | Bookseller

.ﬁ?— ' =
Ciltert Ad. 1230. ' Gilbert Ad. 1322

In replying to advertisers, use COUPON on last page
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F. H. pE VEULLE ... .

D. SHANNON ... .

Meriden House, Trinity Road,
Handsworth, Birminghain.
Wyvern Grange, Sutton Coldfeld,

Birmingham.

Prymourit Retay Starion, B.B.C

G. F. GREGORY s oo

ALLAaN G. BawNtoN
H. C. BATEMAN L
G. H. Wray o

THE SoUTH SHIELDS AND
Dlsrnxcr Rapio Crus.

V. R. MiLts .
H. C. Goopmic e
D. G. BirD ... .. ..
L. J. Dorpuin

F. L. STOLLERY e

Newport & DisTRICT RADIO
© " ASSQCIATION,

A. R. V. GARNETT ... oo

W. BRIARLEY
L. F: HUNTER o -

A. ]. Sreeuess (1924), Lro.

Pero-Scorr Co., Lrb.

H. L Hvciues con
G. W. ToskIN

C. W. M. HaMILTON coo
J. W. ELuloTT v
A. G. Woop ... o o0

Lieut. GoobE
GLASGOW STATION, B.B. C

J. D. TurNER “*
J. K. Wnikig o
C. L. NavLor
J. S. YEoMaNs oo
E. WARKER «. . e

A. P. MacGrory ...
R. R. MoRrRisoN

CapPT. IaN FRASER ...
S. D. Masox 0
C. BEDFORD ...

). W. Rippiovcl ...

WILLIAMS ...
P. A, GoobiNG
S. H. Sumners
_] BONNETT ... B

E. D’EresBYy Moss

C. E. STEWART
H. RAYNER ... e

J. A. J. Coorer ...
W. DEAN
J. Leiren - RODGERS o

W. H, Lrovp s e

i 34, Wellesley Road, Ilford

The Hollies, Palace Road, S. W, 2.

2, Gideon Road Lavender Hill,
S.W.11

198, Church Gate Loughborough,
Lelcestershire. -

122, Hughenden Road, Hastings.

Ipswich Street; Stowmarket.

8, Osborne Terrace, South Shields,

23, Carless Avenue, Farborne,
Birmingham.

 Fairmead," Vista Road,
Clacton-on-Sea.
H.Q. (Memorial Institite),
Queen’s Hill, N.* B

Bonair, Southwell -Park Road_
Camberley.

59, Gayner Park, Filton, Bristol,

18, Tansfwld Road Sydenham.

S.E.2

Walsall Street -Branch, Welver-
hampton.

77, City Road, E.C. 1.

Hughes & Watts, Ltd., Wood-

church Road, Oxton,
Birkenhead.

164, Coliharbour Road, Westfield
Park, Bristol.

104, Clarendon Street, Hull,Yorks.
69, Castleton Road, Gocadmatyesl
93, Upper Tulse Hul S.W.z2.

Claisner, Shirley.

Barwitte, near Dunstable Beds.

* Avondale,” Knowsley Road,
Cressington  Park, Liver-

pool.
43, Hill Crescent, Longden Road,

Shrewsbury.

11, Hill View Terrace, Chapel
Allerton, Leeds.

“Dilnot,”  Horeham  Road,
Sussex.

88, Kirk Street, Campbeltown.

Spring Grove, Kilbarchan, Ren-
frewshire.

St. John's Lodge, ]nner Cu'cle,
Regent's Park, N

Turton Hall, Gildersome, near
Leeds. (Temporarily not
working.)

White Croft Bare Lane, Mor-
cambe, Lancs.

* Mersk,” lees Road, Brambhail,
Cheshite.
16, Cambridge Road, Hammer-
smith, W,
1, Stamford Brook Gardens, W. 6.
159a, Turner’s Hill, Cheshunt.
4, St. George's Terrace, Regent's
Park, N.W. 1.
Mount Pleas;\nt Weymouth.
3z, Grange Road Cleckheaton.
Cowley Road, I]fotd Essex.
Banklmgh Ramsgreave, near
Blackburmmn.

Woodside, Western Terrace, Fal-*
mouth. .
27, Copthall Gardens, Twicken<

bham.
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G. C. Curtis
* H. LANGSTAFF
P. J. WAKEFIELD ...

MODERN WIRELESS

R. S. Baugu..,. .,

R. S.
W. G,

Baugn...
SHERRATT

A. BARBER a. we  ueme

J. GARDENER
J. W. Coveney
H. Atrecnix ..

R. L. SiuMoNDs ...
J. C. L. Epwarps ...
J. CrovspaLe

L. A. JEFFREY
H.. STEPHENSON C

D. B.'Fry = g
J. E.'LLEWELLYN 3.

B. CALDWELL

R. W, LEADER

G. F. KircHEN e i
G. C. Wess ... e
S. W. BuTrERs
S. A. RicHARDS s
W. V. HARRINGTON 000

J. H. Ives ..

Carp1FrF StaTion, B.B.C.
K. ULLvETT .

D. G. Bowsr 0
R. BLANCHARD oo

B. RENSHAW
A. WOOLDRIDGE

Dow o0 00 Coo
E. Morgiss

B O M

W. HETTICK

F. EUSTANCE... e
H. W. EvErirr oo
G. H. STaNCER

F. B, Tnomas

P. B. TuoMpPsON ...

CHEL\IS oRD STATION, B.B. C
A. F. C. Boyes

G. THOMPSOR e e

E. BRIDGWATER
A. L. GoopLIFFE

B. HESKETH ..; Iq G0
E. H. RopIiNsoN ... e
J. E. NoBLE a0 7
J. GALLOCHER

F. H. WeBBER -

“ Longfield,” Wake GreeR2
Road, Moseley, Birmingham:

Portable.

11, Bath Road, Cowes.

15,. Hartington Terrace, Lidgzy
Green, Bradford.

Lewis Road, Sutton, Surrey.

12, Walwood Road, E. 11.

78, %hester Road, Forest Gate,

61, Brightfield Road, Lee, S.E.12.

Trevor Hall,Ruabon, North Wales.

5, Elm Grove, Burley-in-
Wharfedale, Leeds.

9o, Harringay Road,
Lanes, N.15.

Green

~. The ‘Bottoms, Gildersome, near

Leeds, Yorks.
‘The Laurels, Mayfield, Sussex.
Elmfeld, Baldock Road, Letch-
© worth

.
33, Swindon Road, Edgbaston,
Birmingham.
Commercxal Bank Buildings, 10,
Piece Hall Yard, Bradford.
31, Station Road, Church End,
Finchley, N.3.
Walton,

“Coverswall,” Lower
near Warrington.
Porth, St. Columb Minor, Corn-
wall,
10, Beech Road, Green Lanes,
Ni1s.
10, Osborne Road, Stroud Greeny
-4
s1, Clarendon Road, West Croy-
don
]sledon Road,
Park, N. 7.
51, First Avenue, Hoe Street,

Walthamstow.
49, Acme Road, Watford, Herts,

103, Flnsbury

Zennor, Whipps Cross Road, Ley-
tonstone.

10, Ventnor Villas, Hove, Sussex.

Mayville, Culliford Road, Dor-
chester, Dorset.

Old Chapel Street, Blackburn.

83, Selsey Road, Edgbaston, Bir-
mil m.

Woodbine, Blantyre, Lanarkshire.

Southernhay, Heron Hill, Belve-
dere, Kent,

1, King Street, Jersey,

92, Briardale Road,

Hill, Live
30, Gourock Road, Eltham, Kent
9, Mark Street, Rochdale

Mossley

7 Momm}gton Villas, Wan-
stead
17, Fyﬁeld Buildings, Enfield,
Middlesex.
(Ex]p‘anmentdl )
vender Gardens, London.

East Rigton, East Keswick, neae
Leeds.

Premier Picture House, Widnes.

17, Malvern Road, Nottingham.

Naylor's Estate, Slough

Langmead, Pirbright, Surrew.

The’l Heci:‘nestead Golcar,” Hudders:
fi

4 Havel&ck Terrace, Paislev.
14, Bridge Street, Tiverton,Devon,
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6 BP
6 BQ
6 BR
6" BY
6 BV

6 BW

6 CC
6 CI
6 CG
G Ci
6 CT
6 CW

-F, A. Boyce

JEI% TAYLOR e
CRouwx-:LL ENcmEx:'(w" Co.
Crry ACCUMULATOR Co. 4.
W, F. MiLLs e
H. Jessop ... .
F. AusTeN

E. S. T. EDWARDS ...

W:.Hﬁngmé. e iea
T. L. Rawson ) o
L. HEADLAM ... .- .:.

DurHAM AND NORTHUMBER-
LaNp  CoLLiers’ FiIre
AND RESCUE BRIGADE.

DuriAM AND NORTHUMBER-
LAND Corriers’ Fire
AND RESCUE BRIGADE.
(Portable.)

R. b. Ricg ... ...

W. H. FORTINGTON

R. H. P. CoLLINGS ...
H. ANDREWS e o
G. EnsoLL ... o0 e
J. P. MorTER 55 .o
A. V. RUDDLESDEY
J.- A. Hosson P
A. H. Birp
F. A. ELLIFF...
‘E. J. Jarvis s s
J. BoLt

ExPERIMENTAL B.B. C STATION
W. D. CLAGUE o

C. SorLoMon (Portable)

30, Park Road, Barnoldswick,
Yorks.

81, Oxford Avenue, Merton Park,
S.W. 20.

13, Queens Road, St. J_ol;ns
Wood, N.W. 8.

11, Stoney Hey Road, New

Brighton, Cheshire.

144, Hallfa-( Road, Brighouse,
Yorks.

52, Church Street, St. Peter’s,
Broadstairs. -
18, Ripon Street, Moss - Side,

Manchester.

221, Newark Road, Lincoin.-

Belrock Belfield Road Dndsbury,
I\Ianchester

Stakesbury Road, Whitby, Yorks

The Rescue Station, 854, Scots-
wood Road, Newcastle-on-

Tyne.
The Rescue Station, &s54, Scots-
wood Rd ,Newcastle-on-Tyne.

70, Seaside, Eastbourne.

237, Dudley Road, Rotton Park,
Birmingham.

4, Dean Place, Liskeard, Cornwall.

Cynlin’s Garage, \stradgynlais,

+ Swansea.

Victoria Road, Dukmﬁeld

- Cheshire.

49, Westow Hill, Upper Norwood
E.

24, Wakefield Road, Dewsbury,

25.

Yorks..
Hill Close, Berkswell, near Coven-
t

3%, Berfwoo:l Road, Lon+on.S.E.15
10, Stumperlowe Park Road, Ful-
wood, Sheffield. .
Naseby Cottage, High Street,

altham Cross.

Crouchley. Lymm, Cheshire.

Derby House, Hendon, N.W. 4.

White House, High Heworth,
Gateshead-on-Tyne.

10, Cavendish Road, Brondesbury
N.W.6.

BourNEmouTtH B.B.C. StaTION.

G. E. MINVALLA

L. C. HAGGEL
A. E. HAYWARD

J. L. Cannon (Portable)

G. H. RAMSDEN ...
C. A, "JAmMBLIN
V. F. M. Ouiver ...
J. C. Moy ...

B: A, MATTHEWS
W. C. LiNGARD

A. W. EacLE

D. BURNE-JONES

G. Youxe ..

« W. BARBER 0a
F. L. W. Diew
A. C. CopsEY

C. KniGur-Cotrrss ...
NorRMAN CROWTHER...
R. J. NEwTON

Dougras H. Jounsox
Capr. L. A, K. HALCOMB ...

Dorothy, 25, Weighton Road,
Anerley, S.E. zo.

35, Cunningham Park, Harrow.
Devonia, Higham Road Totten-
ham, N.1s. .

14, Woodcroft Avenue, Broomhill,
Glasgow, W.

Overdale, Ilkley.

82, York Road, Bury St. Edmunds

Whitmore Lodge, Sunninghill,
Berks.

8, Westmorland Road, New
Briton.

Westgate, Frecerick Road, Wylde
Green, near Birminghzm.
Bndgeholme Green, Chapel-in-le-

Frith, Derbyshire.
42, Park Lane, Tottenham, N. 17
10, Guthlaxton Street, Leicester.
77, Hertford Road, near Edmon-
ton, N. g.
Gwalior, 1, Rustic Avenue, Streat-
ham, S.W. 16.

37, Barnard Road, Mount Estate,
Gort n, Manchester.

205, Brockley Road, S.E. 4

9, Working Street, Cardiff.

27, Southerland Road, Totten-
ham, N.17.

111, Stoke Road, Slough.

16, Vine Street, Evesham.

219, Roundhay Road; Leeds.,

1, Jérningham Road, New Cross,
Cross, S.E.14.

131, ‘Cla &on Common, London.

South Dene, 106, Millhouses Laue,
" Shefficld,
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6 HR
6 HS
6 HV
6 HX
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G. E. WarpLE

W. GROCOTT ...

ers Y

L. S. Tavroz

s0d

N. HENDRY ... e
G. W. Lives .y ...
C. V. Jarvis o
WoRrcesTER CADET SIGNAL
Co.

SHEFFIELD RELAY StaTION,
A. B. RicHARDSON ...

W. H. TavLor
J. T. TnornTOY

E. A. Wison

L. A, Savcs...

J. 8. Sovr=:
G. TurTON ... o [EOD
P. Brian =
C. REynoLD3 3

T. M:L. GALLOWAY

R. C. NraLE s oo
NATIONAL WIRELESS AND

ELECTRIC, L1D.
A. FraNks, L. ...
GLEVERN RADIO SociETY ..
J. W. F. CARDELL ...
NaTtioNaL WIRELESS & Eu:c-
TRIC Co., LTD. *
W. D. KElLLER- T

H. _SAvu.u; e
w. J. Bu'.ru::( e oo
C. H. NokEs

'F. DYER ...

on .
¢
Ty

A. JoweTrT ...
E. BrRaDY ...

J. H. Roscoe pees o
L. G. Kamn ...
G. HorNSBY ...
P. B, Snoapzey
LEeps Y.M C.A. WIRELESS

SOCIETY.
W. G. Fupcer

WimMBLEDON RaDIO SOCIETY

J. O. P. Ssitnn
P. N, GouisTon

P. R. SoLbER

Capr. H. J. B. HAMPSON ...
V. PrascorT .. 000
R, J. W. LANKESTER
V. A. G. Browx

Rapr1o SpeciaLiTy Co:

W. Kroun ... oo
. COOKSON ...
. G, CLacy
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Kingsdown, College Road, N:
Blundellsands; leerpool
Church Road Oxley, Nr. Wolver-

hampto

6, Bankfield Road Huddersﬁeld
Yorkshire.

Hertford House, Sanderson Road
Newcastle-on-Tyne.

3, Spring Bank, Market Drayton.

21, Baltic Road, Tonbrid e, Kent.

Junior Technical School, Wor-
cester.

B.B.C.

9, Quarry Road, Hastings.

37, Bridge Street, Warrington.

Green Hill, 73, Birkby Lodge,
Road,’ )xrkby, Huddersfields

Rosxburgh, 42, Heber Road,
- N.W.2.

5,-Foward Terrace, Sunderland.

Greyfriars Ironworks, Elg:n.

3, Lydford Road ‘Malda Hi.l, W.g.

79, LaKey Lane, Hall Green,

Birmingham.

71, Siddall Street, Oldham.

Wryntersted, Dollar N.B.

Faraborough Road, I‘arnboroughg

:Church Road, Acton, W.3;

Deansgate.

Custom House, Gloucester.
Tretherras, Newquay,.Cornwa’ls
Church Road, Acton, W.3.

51, Highworth Road, New South-
gate, London, N. 11.

Delamere Works, Longford Road,
Stratford, Nr. Manchester.

15, Algernon Road, Edgbaston,
Birmingham.

Misidia, High Street,
Surrey.

59, Antill Road Tottenham, N.15

Ripley,

310, Hopwood Lane, Halifax.
Radio Engineer, 6, Coltsgate Hill,
Ripon, Yorks.
Roscoe Radio and Motor Co., 183
Chester Street, Birkenhead.
88, Hornsey Lane, Highgate, N
14, Baring Street, South Shields.
34, Chandos Road, Harrow.
Y.M.C.A/; Albion Place, Leeds.

Biora; Priviswood Road, Godal-
ming.

Red Cross Hall, 57, Church Road,
Wimbledon.
The Croft, Dingwall, N.B.
Edgeleigh, Warwick Avenue,
Coventry.
76, Albert Road, Alexandra Park,
London, N. 22.
477, Earlham Rise, Norwich.
% Waterloo Road, Southamrton:
anderings Farm, Klngston Road,
Kingston-on-’ Tha.mes
Fawley Lodge, Coley Avenuc,
Reading.

41, Limbrick, Blackburn:

18, Highcroft Gardens, N.W. 115

Central Radio Stores; Blackpools

114, Bradshaw Road, Watford,
Herts,



September, 1924

LOUDSPEAKERS

—read what users
say !

The following are from recent
unsolicited letters received :—

“1I have received your Loud-
speaker quite safely, together
with receipt for cheque. I am
very pleased with same, The
reproduction of speech and music
is very fine, and I do notfindt:e
gramophone tinniness that I have
heard so much talk of with Loud-
speakers. Theset I use is S.T.100
Circuit. I shall certainly let my
friends hear this, who are in-
terested in loud speakers.”

And another letter says =—

“ The loudspeaker received i$
the nearest to perfection I have
ever heard. On Tuesday I did
my best to make it distort the
speaker’s voice and also the music,
but found this impossible. I have
used various other makes, but can
assure you that yours is the
nearest to perfection yet placed
before the public.”

Now compare these prices—and
insist on Stella.
BIG STELLA {No. 1). Guaran-
teed, and British made, 70 /-.

LITTLE STELLA (No. 2). A
smaller model, equally perfect,

/

“WEMBLEY"” LOUDSPEAKER
{No. 3). Portable Miniature,
giving perfect rtesults, and
guaranteed at 22/8.

All carriage paid.

To be seen and purchased from
all good Wireless Dealers, or at
‘Wembley, Avenue 11, Bays 8 and
9, Palace of Engincering, or direct
from the makers:—

)

<y

No.3. ~

STELLA WORKS,

31-37, Wybert Street, LONDON, NW.1.

Telephone : Museum 83g0.

(®

MODERN

WIRELESS

DUBILIER’

CONDENSER Co1921 L&°

Make Sure

that the small fixed conden-
ser you buy has a MICA

dielectric.

It may have a paper one,
put in for economy's sake.
There i1s no real economy
in this, as you will find
out after a few weeks'

working.

There are so many flattering
imitations of the Dubilier
600 to-day that the outward
appearance of a condenser
tells you nothing.

If you want to be sure,
don’t say to your dealer,
“1 want a ‘three o's three
condenser,” but

Specify Dubilier.

Adut. of the Dubilier Condenser Co. (1921), Ltd.,
Ducon Works, Goldhawk Road, London, W.12.

DUBILIE

CONDENSER CO-(1921) LTD

In replying to advertisers, use COUPON on last page
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[ - a-:ﬁz:j%//é/’/) B | i UMMER days and summer evenings in the garden can
.y - = Z7/; > . = ;}Q’: be made vastly more entertaining by means of a B.T.H.
3 l’,;a:g s s = = Loud Speaker. There is no better instrument in the
e, = e T= world. Itis free from distortion and undue resonance, yet
_}2‘% = has avolume and timbre which render it ideally suitable for
X S >_. _ outdoor use. .
== s X
ES\' T Only the best loud speaker is good enough for the
’ : =

garden : thercfore see that yours is a B.T.H,

e Q'Ji_ﬁii.. o
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 Form C2 (as illustrated) £5 5 0
tFormCl - - £300:
Form D (electro-dynamic type) £12 10 0 5

From all Elactricians and Wireless Dealers

We also make Radiola Crystal, Valve- lPAUCE UFI

] ewomeenve  1he British Thomson-Houston Co. Ltd
Crystal and Valve Sets, Head Telephones, I WEMBLEY i (Wholesa'e only)

- 5 4 . Works, Coventry. Offices, House, Al 3
Amplifiers, Valves (including the famous orks, Coventry. Offices,Crown House, Aldwych, London, W °.2

Branches at Belfast, Birmingham, Cardiff, Dub.in, G'asgow,
Leeds, Li , Mj ,
9162 BS’ 006 il valve) By eeds, Liverpool, Middlesh

esborough. Vanchester. Newcas:le,
Swansea, Sheff'eld.

S

438 In replying-to advertisers, uise COUPON on last page



September, 1924

6LB
61D
6LJ

6 LV
6 LW

6 MC-

6 MD
6 MF

6 MG.

6 MJ
6 MQ
6 MT
6 MU
6 MZ

6 OB
6 OM

6 ON -

6 OX
6 OY
6 0Z

6 PD

6 PG
6 PJ

6 PX
6 PL
6 PR
6 Prr

¢ QB
6 QC

6 QG
6 QK

L. ). FuLLer oo
H. Horrocks
S. K. LEwWER

R. C. Davies

J. ‘A. BADHAM i

R. J. Brows :
S. Huo .o

B. W. D. Licey ...,
H.. A.- F;(EER

G. C. Parcaivg

Soutn Wares WIRELESS
E. J. Wuire

Y

J. S. Owner o

-A. D. Gay ...
J. W. C. CroPEER ...
J. W‘. Davies

C. W. Warson
Brimisit RADIO MN F. Co

W. GiLL
N. RusHTON ...

J. FraTER . iy
H. PLuMEr ..C o
15 E Havsﬂuwoon
W. B. Cuivirs

G. H. BARRETT
G. E. HEBDEN
1, AUCHTERLONIE
W. H. FeLTon-
B. QueNTIN

P. L. F. Jones ...

H. THoMmPsON

A. J. Dixox ...

s

C. H. TARGETT i
F. IsoN'S STORES" ~..

Universar. Rapro® Co.
J. F. 'B;mcxim-u_ -
J. P. Price ...
L. Lorr

L. H. Tnomas

H. J. StAMPER

C. G. CarLTON

P. J. CarverT -
3

Glenburn, Seagry Road, Wanstcad
Esse‘( . IT,

iy £23. Mount’ Avenuc Littlcborough,

LIVERPOOL RELAY STATION,

Manchester. -
London, N.W.
B.B.C. e ]
Sunny Side, 22, Grainger’s Lane,

radley Heath, Staffs.

IT4s Plt:lzwnllmm Street, Hudders.
Greba, Gledhow Lanes Roundhay,
Leeds.

Langford House, Langford neagr
Bristol.

197, Alcester Road South King's
Heath, Birmingham.

110, Humbexstone Drivé, Lcices-

84, Aﬂcmh Road, Kentlsh Town,

Radio House, Cambrian Roail,
Newport, Mon.

Lansdowne Villa, 83, Rochdale
Road, Blackley, Manchester.

Beachley, Hucclecote, near Glou-
cester.,

49, Thornlaw Road, W. Norwood,
*S.E.z7.

10, Manor Street, Hooley Hills
near Manchester.
Doddington, Caterham Valley,

urrey . -
Butts Milis, Barnoldswick, Yorks.
9, South Castle Street, Liverpool
7, Church View, Heckmondwike.
10, Ashley Street, Manchcster
Road, Bradford, Yorks.
Felling-on-’ Tyne.—
20A, Tradescant Road,
Lambeth Road, SW
22, Victoria Park Road Inverness.
11§," Arden Road, ° Birchfield,
- Birmingham.

Somh

Wealdstone, Harrow.
124, Scotforth Road, Lancaster.
The Gables, Cayton, Heswall-on-

Road, -Worthing,
S
lelet Lodge St. Sampson, Guern-

181, Hampstead Way, Golders
" Green, London, N.W. 11,
7, Rye Street, Chorlton-on-Med-
lock, Manchester..

White House, Hertford Road,
Enfield Wash, Middlesex.

21, High Street, Dartford, Kent.

47, %ﬂord Road, Walthamstow,

.17,

129,New Bridge Street,Newcastle-
on-Tyne.

s1, Palatine Road,

. Manchester.

Coombeburst, Coombe Hili Road,
East Grinstead.

Gant’s Muir, Berrow Road, Burn-
ham-on-Sea, Somerset.

Withington,

;3,Harpenden Road,WV. Norwood,

The Grammar School,~ Lough-
ough.

horn Park Iiouse. Lee, S.E. 12.

, Eton Avenue, Hampstead,
N, 3.

o OO
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6 RO
6 RQ

6 RS
6 RY

6 UC

6 UM
6 UT

6 UV
6 UW
6 UX
6.UY

6 VI

6 VK
6 VL

6 VP

6 VX

6 WH
6 WL

6 WV

6 XQ
6 XT

6 XX
6 XY
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NN

<K

- B. C THoMas

MODER

C. DraL
A. Eaton ..,

J. A. GoDprrEY
V. R, EMery

R. GREGSON ...
A, TAvLorR

F. C. SmaArT ...
H. L. Bowexn

a2 .se

Pror. A. M. Low
(Portable)
R. HearaER ...
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N WIRELESS

The Limes, Kelvedon; Essex.
21, Dashwood Road, Prestwich,
Manchester.
160, Bethune Road, Londan, N.16.
39, Igi!morey Gardens, Twicken-
am.

3, ‘Bank Roal, Biackpool, Lancs:

146, King’s Road Cardift

Hilden, Bryncaerau Terrace, Llan-
clly, South Wales.

The Retreat, Fields' Park Road,
Newpor! Mon,

13, Daniel Strf:ct Bath.

The Yews, Woo:lstock Road, Bed-
ford Park,

102, Lyndhuxst Road Peckham,
S.E.rs.

35, Jessie Road, Southsea.

57, Lyttelton Road, Leyton, E. ro.

3, Alders Avenue, Chinley.

6, Cwet-y-Vil Road, Penarth, S;

- Wales:

Vyrnwy House; Llansamtﬂraud,
Montgomeryshir¢. .
Helena, 52, York Place, Ncwpnrt.
127, West End Lano, London,
6 :

Moy - Villa, Harrington Road,
Brighton, Sussex,

33, Richmond Avenue, Margata.

Maxwell, 12, Monkhamns Avcous,
Wopd{ord Greea, Essex.

162, Hagley Road, Edgbatton,
Birmingham.

Leeds.

28, Douglay Road, Chinglord,
Essex.

Pen Olver, Berkhamsted.

§ Lancs.
78, High Street, Barry, South
Wales,

98, Springfield Road, Mnseley,

Inglewood, Mt. Vemon Avenue,
lau—hxll, Coatbridge.

Portable Station.

37, St. John’s Road, Erith, Ken'

42, Southsea Avenue, \\'atford

Herts.
G, \l\gell'mgtoq Road, Wanstead,
T

:2, Riddings Street, Derby.
I, St Austeﬂ Road Lcwnsham,

26, Kcnwyn Road, West Wimble:

DBaggrave Hall, Leicestershire.

The Moorlands, Whinfield, Adel,
near Leeds.

53, Victoria Strcet, S.W. 1.
Acres

42, Laue, Stalybridge,
Ches

Beach Vlev\ "Island Road, New-
quay, Comwall.

Baggrave Hall, Leicestershire.
333, Old Street, Ashton -uader- |
Lyne.

NOTE : When: a-call sign beginning with “G" is hea.rd such as G,MQ), the first letter is -being

used” to gistifigaish™ a British stafion from a foreignh with a similar call.

frequently when coramuricating across the Atlanpc

The G prefix is nsed

X
-
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Reflex Wireless Receivers in Theory

and P 1} aCthe.;CHAPTER VIL
By JOHN SCOTT-TAGGART F.Inst.P., A.M.LLE.E.

This complete series on Reﬂev Czrcuzts began in our issuc of March, 1

1924

E have so far considered, for
-‘ the sake of simplicity, the
use of loose coupling be-
tween- the aerial and the valve,
Such loose coupling involves extra

coils and condensers, and other:

apparatus. It is also more difficult
to tune a loose coupled circuit on
account of the extra number of
controls. A further disadvantage
is that when a valve is being used
to obtain high-frequency ampli-
fication it will have a much greater
tendency to oscillate if loose coup-
ling is. employed. The only real
advantage of loose coupling, in
many cases, is that greater selec-
tivity is obtainable, It is- little
wonder, therefore, that direct aerial
coupling is the most popular
arrangement.

‘Direct coupling, however, in the
case of reflex circuits, introduces
several important problems .which

ave not received adequate atten-
tion until comparatively recently.

A typical direct-coupled arrange-
ment using the reflex principle is
that illustrated in Fig.31. It will
be seen that the. low-frequency
currents are fed back by means
of a transformer T, T,, the seeond-
ary, T, of which is connected be-
tween. the bettom of the circuit L,
C,, and the negative terniinal of
the accumulator B,:" ~This was,
uritil about a year and a half ago,
the common method of reflexing,
although, of course, various kinds
of circuits 'were proposed.- Never-
theless, the regular method of feed-
ing back the low- -frequency currents
was that illustrated in Fig. 31.

Let us examine closely the dis-
advantages of feeding back the
low-frequency currents in this
position. In reading the following
remarks it must not be imagined
that the arrangement of Fig. 31 will
not work ; the results are quite good,

“but -~ various symptoms will be

noticed. It will, for example, be
impossible to touch the -accumu-

2. The
and is susceptible to squealing or
buzzing when certain parts are
touched.

circuit is not stable,

Reasons for the Disadvantages

In view of the importance of this
section of our -discussion it ‘is
proposed to examine more closely
the disadvantages of the Fig. 31

Y 7
(q & 0
- -z 4
< ' By B i
i .
7 L )
¢ |
:'.i'.' [4
e

£

Fig. 31.—An old method of feeding back low-frequency currents,

lator, or high-tension battery, or one
of the terminals of the telephone.
receivers without aﬂectmg ithe .

signal strength. Touching any of*-

these parts may, moreoyer, set. up
a low-frequency buzzing.

The disadvantages of the Fig. 3T :

circuit are therefore :

1. A full build up of:signdl .

strength is not obtained.

Fig. 32.—Possible capacxﬂ

\——4

A

I" ll”l - —v‘v‘v‘v‘v';t'\f vV

>

O

to earth of components used in

the prev.ous circuit.

440

method of -feeding back the low.
frequency currents. In this figure
a condenser C, is shown in dotted
lines connected between the accu-
mulator and the earth., This phan-
tom condenser is not an actualone,
but represents the capacity effect
between the accumulator, etc., and
the earth. The accumulator and-
the apparatus connected to it forms
one plate of a condenser, the other
side of which is-the earth.

InFig. 32 is shown an enlarged
view, as it were, of a portion of the
Fig. 31 circuit, showing the capacity
effects in detail and a possible
leakage effect.

The accumulator B, and the high-
tension battery B, are usually
bulky pieces of apparatus which,
standing on a table, have an appre-
ciable capacity to earth. The
capacity to earth between the
accumulator B, and the earth is
shown as C,, while the capacity to
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BUY ‘BRITISH | - ‘%
GOODS ONLY s
and
USE ONLY

1HOSE MARKED

R\

Thz Experimenier’s Condenser

PURPOSES

Yo/,
Visit our Stand S //
=1 IRl
alace / 7 3
Engi:eeﬁong, - /—A/' M/

3 Ave. 13, Bay 13.

‘Each supplied with two Clips.

PRICES :
0.001xF to 0.0001+F 1/4 each.

l!lllll

§ Completecatalogue

" profusely
fhustrated r 0.01:xF to 0.002uF 2/- each.
post frec 1/- = = -

Write for Component Leaflets.

LMEMICHAEL™

IN CONJUNCTION WITH  B.HESKETH LTD
~ Wireless Engineers,
RADIO CORNER, 179; Strand, London, W.C.2.

4

FOR ALL |

GENT’S
“Tangent”

L. F. Transformer

Fitted with soldering terminals,
Tested on actual Broadcasting.
Guaranteed for silence,

speech and music.

ENORMOUS SALES ENABLE

ANOTHER PRICE
REDUCTION — if fitted

with soldering termi'nals—l 2/6

If ftted with "Tangent"- patent
terminals, 2/- extra,

I Write for Free Descriptive
b Literature,
No  second-rate effects: will GENT & COo ’ Ltd-,

salisfy the intelligent purchaser
for whom * Tangent " filments
are designed.

Manufacturing Electrical Engineers
Faraday Works,
LEICESTER.

Fellows
Volutone.

Feilows
Junior.

E.P.8.77.

EST. 1872, D Q

i how a quiet hour or two in the garden
: i after dinner—with my Volutone—
(84 :10: 0 :
: : pense for just a holiday.

i I'm really glad, however, we did pro-
17 : 6

: fine little instrument, even better now

diaphragm, but you do need

MODERN WIRELESS

A Stolen Hour.
All the sweeter because it is
stolen—and from my work,
t00. The so-called slack season
has proved so successful that
I simply dont get a minute to
myself ; it doesn’t-look as if I'll even
get a holiday. I don’t really mind,

though ; perhaps 1t’s because of my
record wireless Summer, but some-

seems to me easily enough recom-

duce the Volutone ; the Junior is a

were fitting it with an adjustable
some-
thing a little more powerful in the
open air. You want to listen to a
Volutone to appreciate how per-
fectly a modern Loud Speaker can
give a large volume of sound without
distortion. But more than anything I'm
pleased aboutis its price. [t really 1s

Quality Apparatus at Low Cost.

LO
QWEIRE LE?Q

Advt. of The Fellows Magneio Co., Ltd., Fark Royai,

London. N.W.10

In replying to advertisers, use COUPON on last page
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CONSTRUCT YOUR OWN SET

-As fully described in MODERN. WIRELESS, WIRELESS WEEKLY, RADIO PRESS HANDBOOKS and ENVELOPES,

The HIGH-LOW Receiver as desrribed in 8y
issue by Mr. H, K. Simpson.

1 Polished Mahogany Cabinet,
o 24 in0. by 10 in. o £110 0
1 Ebonite Panel, 24 in. by 10in:
by {in,, drilled and engraved 1 2 0
4 H.TC. Valve Holders, A Qype =70
4 Lissenstats ! 110 0
2 Variable condensers, 0005, com- G
plete ., ~-16 0
2 Variable condensers, ooo3, com -
! plete o, . r; 5314 0
I Utlllty 6 P.C.0.' Switch. . 3 +10 0
15 Te;mmals (Lacquered), com- 2.
- 2 Two-conl Holders (Magnum) .. - 18 0’
Construct the famous 8.7.100 as deseribed in : g:','c‘;l:g,?ns with stmfund stops - i g
No. 1 Envelope for £7 4s. 24, 2 Mansbridge Fixed Condensers . -70
— 2 Dubilier 50,000 ohm’ Resw(ance. - 111 0
3 Dubilier 2 Meg o= 6
MAGNUM TAPPED COIL. I Dubilier Condenser, 0001 = = 2 6
Fa chelmsiord Station use Mag- 1 Dubilier Condenser, 0003 ,; - 2 6
num No. 2, 15/ 1 Dubilier Condenser, .001 -~ ., = 3 0
Equivalent to Plug-in Goils No. 1 Dubilier. Condenser, .004-. .. - 3 0
100, 150, 200, 250. 12 Yards - No. 36 Sq. sec. TGC i
No. 1 Coil, 12/8, | " Wire .. ot . w =18
Equivalent ta_Plug-in Coils No, The Wanderful OMNI as supplied by us to the Algarssan Arctic Expedition £9 15 6
25, 35, 50, 75. =5 N 9 : ;
Construct this set for £11 3s. 5d. -
gee report in July * Modera. THE TRI-CELL Receiver, as described in this issue by Mr. Percy W. Harris " All. Components supplied for the various
Wireless.” . 1 Sterling Variable Square Law Condenser with Vernier 0005 £1 5 6 Circuits describad in this issue:
S sPQelrlmgdvs'n:ble Squéue Law Condenser m'lh vernier .00025. 130 :
: . ES: 1 Pelishe 2hogany Cabinet, 12 in. by roin. by 5in. -13 6
RADIONERENCRENRIEL P [ 1 Radion Manoganite Panel, 12 in. by xoym by} in., drilled and APCLOGY.

i I Bumdeengrs:n:il Rheostat . . 1 3 g - Wo tender our apolagies to those of our
fo. 1. S.T.100 . . 1s | Magnur‘r‘ 3-Coil Holder : . 92 g | customers whose orders have been somewhat
No. 2. Family 4-Valve 2/9 I : : = delayed owing to an unprecedented volume

s b o 4 Valve, Cegsy(lagquered), . S = 7 .31 of business. ~Our staff and works have beea
No. 3. Simplicity 3 Valve o0 2/9 | 1 Terminais (lacquered) . e - 110 a e now in a position ta
= | 1 Radio Instrument Transtormer’ L F. . A 1 5 q | augmented and we are now P
No. 4. AIl Joncert de Luxe 00 - 2/9 | 1 Mansbridge Condenser, 1 mfd. . 5o - 4 g | sive prompt delivery of Magnum products.
$ | 1 Dual Crystal Detector . 6o - 5 6 Please Order Earl
Send stamp for lllustrated List and set of Leafiet, | 5 Dub|l|erycondenseys, 0003 od o o . - 50 "
dealing with Trans-Atlantic 5, All-Concert de Luxe | " Dubilier Condenser, N d e v e =30
Simplicity 3-valve, §.T.100, Family 4-Valve, | 6 Yds. No. 16 Sq, sec. Tc Wire. - o - . - -9 Carriage and Packing free 01
omul, Trans-Atlantic 3, Trans-Atiantic Note Mag., e | taif ordirs value £2 and orer.
3-valve Dual. £7 71 8 ! felallo:grs Redly
Please sote | ‘Phone :-
o rves. BURNE-JONES & Co,, Ltd., Magnum House, 288 Borough High Street, LONDON, SE1. fhones

— Lathes

The Lathe has been called
King of the Tools, and the:

amateéur, the professional,
the experimenter and the
manufacturer all find the
lathe the most essential
aid if they construct their

e T e

gl NP -

i own plant. Not only for
i Wireless, however, is a
f handy lathe so valuable.

In all branches of model
and experimental work,
and in car and motor.
{ cycle overhauling, etc., it
| isalways a prime essential,

"~ | For the home worker
»—-—-M_____,,/ ‘the best is the

DRUMMOND 4 in. Universal Lathe.

This tool will cover an almost infinite variety of work, including
all plain turning in metal, wood, ebonite, etc., screw.cutting,
drilling, boring, facing, milling, coil-winding, slottmg, etc. The
saddle and top ) slide are prov1ded with bolt slots to enable work to
be readily mounted. These work tables have a height adjustment
relative to the lathe centres —a very valuable feature; thisis effected
by sliding saddle about the circular bed. We illustrate the lathe
arranged on stand for treadle drive; mnote the heavy ﬂywheel
Other forms of drive are supplied, and an extra long bed model is
available at small-extra cost. A Service Department is at your
disposal—consult us.
Machines_ to suit all requirements; supplied on
deferred payment plan if required. Write for lists :

DRUMMOND ‘Bros. Ltd.

Reid Hill, Guildford.

description- is“apt. ° The-

The “UTILITY’’ NO-CAPACITY

SWITCH, ag used in the construc-
tional articles appearing in this
journal.

Specially designed by elcctrical
engineers to reduce the electro-
static capacity, this switch has
proved to be exceptionally reliable
in action and has self-cleaning
contacts.

Slze ,Il‘Inl:);) Prlce
2 Pole Change over. \Vl30 12
)y ” ” 130/3 5/'
4 ,, = B w1 40/4 6/
6 ,, » 5 W130/6 8/-
Size 'Ir‘ev%r Price g

yp
2 Pole Change over. WI147/2 5/-
3 ., »w o WI4T[3 6/
W147 /4 1/6
W147/6 t0/-
Nxckel plated sxxpenye each cxtra.

The ¢ UTILITY ” VARIABLE
CONDENSER.

ONE Hole fixing for Panel Mounting.
A.001 M.F.‘ Utility ”’ Condenser tes-
ted by the National Physical Labora-
tory had an. efficiency of 99.27%,
practically perfect.

Cat. No. Sizo  Ordinary Vernier

w.i2¢ 0015 16/- 18 /6
W.123 001 - 12 /6 15 /-
W44 00075 11/9 14 /3
w124 .0005 10 /6 13 /-
W.128 .0003 8/9 11/3
W.145 0002. 7/0 10/3
W.146 0001 746 10/

{5 Manufactured by
WILKINS and WRIGHT LIMITED,
UTILITY Works, Kenyon Street, Birmingham.

442 In replying to advertiscrs, use COUPON on last page
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earth of the high-tension battery

B, is shownasC,. The telephones,
T, being on the head of the wearer,
will also have a considerable capa-

city to earth. All these capacities:

are represented as one large capacity
C, in Fig. 31. In addition, unless
the accumulator, batteries, and
phones are perfectly insulated from
the earth, there will be a leakage’

Flg 33 —A fishing-rod analogy.

effect which is shown as R,. The

leakage effect, of course, will lessen

the potentials established across
T,, and, therefore, lessen the low-
frequency potentials applied to
the grid of the valve, but the

beginner may not understand why

the capacity effect should have an
injurious effect.

A convenient analogy which the
writer has previously used is that
of an angler and a fishing rod.
Fig. 33 showsan angler holding the
end of his rod, and, by a wrist
movement, swinging the tip up and
down. A free action is obtained
in this case, but if a heavy weight
is attached to the tip of the rod,
¢s'shown in-Fig: 34, a wrist motion
cn the part of the angler will hardly
move the tip of the rod at all. In
ihe same way, the fact that one
cnd of the transformer winding T, is
connected to earth and the other
cnd to an accumulator, battery,
ctc., of substantial mass, results in
rn effect very similar to that shown
in Fig. 34. Instead of the *full
«wing '’ of potential at the end
c¢f the transformer winding T,
4n Fig. 32 with respect to earth
(which corresponds to the angler’s
hand) the varying potentials across
T, are reduced.

EARTH FOTENTIAL T2 +f

Fig. 36.—lllustrating how
potential at end of T. varies
with respect to earth.

Fig. 35 shows the transformer
itself having a primary T, and
a secondary T, Ons end of
T, is marked E and the other F.
At a certain given instant when

.,“H‘

“effect,

MODERN

a varying cufrent is being fed into_

T,, the end E will be negative and
the end F positive. It is obvious
that we want to get the largest
potential difference across E and
F, and consequently nothing must
be dune which will lessen un-

' necessarily, the -potentials estab-

lished across the seeondary.

If, as in Fig. 36, we connect the
end E to earth, the end T will vary
positively and negatively with
respect to the end E, and therefore
with respect to earth. The fact
that one end of the secondary T,
1s. ‘coninected to-earth ‘does mnot in
any way .affect the magnitude of
the potentials. established .across
E and F. It merely ties down, as
it were, one end of the transformer,
and makes i‘ v Zallyimportant that
we should nost in any way tie down’
the other.end of the secondary T ,.

In Fig. 37 we show the other-
énd of the transformer T,, formerly
labelled F, connected to the grid
G of a three- electrode valve. In
this case the grid is a very light
metal structure having a negligible’
capacity, and consequently the
potentials on G'will represent the
full potentials established across
T, If on the other hand, we
were to connect the right-hand
side of the secondary T, to earth,

e = +F
W
77

Fig. 35.—Conditions existing in
a transformer at a given
moment.
both ends of T, would be tied
down and the secondary ' of
T, would be practically short-
circuited by the earth, since the
current would flow from one
‘““earth ”’ to the other ‘ earth ”’;
the result would be that the
potentials established across T,
would be very much smaller than

those normally obtained.

In Fig. 38 we have part of the
effect in Fig. 31 illustrated. This.
effect is a leakage effect between
the accumulator, high-tension
battery and phones to earth, and
is frequently in existence. The
resistance R, in Fig. 38 will act as a
partial short circuit for the
secondary T, and, moreover, this
leakage will vary from time to

time and exactly the same results

with the apparatus may not be
reproducible at will. The leakage
however, is not the most
because, provided the
etc., are properly in-
it- will not. occur.. The

serious
batteries,
sulated,
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most dangerous effect is the large
capacity which the batteries, etc.,
have to earth. This effect is
illustrated in Fig. 39.

If such a circuit be arranged,
it will be seen that the condenser
C4 shunts the secondary T,, and
if a large condenser is connected
across the secondary T, . the
potentials established across’ this

_.‘o‘l

Flg 34.—<The effect of 'a weight
at one end.
winding -will be reduced. If; for
example, to take an extreme case,
the condenser C, had a value of
five microfarads, the condenser,
which, of course, acts as a conductor
to varying currents, would. virtu-
ally short-circuit T,, . and the
potentials across this winding whuld
be too small to be of any valuz.
In Fig. 40 is illustrated the state
of affairs existing in the Fig. 31
circuit, and it will be readily- seerr
that the large capacity effects
between B, and the earth and B,

‘and the earth, not to mention the
‘capacity of the telephones to earth,

will act as a pera’llel capacity
across T, and this capacity will
decrease the potentia's established
across T, It will be noticed that
in Fig. 40, as in Fig. 31, there is a
small condenser C; across T,

.already. The value of C; will

depend very largely upon the
particular transformer employed,
and its sole purpose is to act as a
by-pass for the high-frequency
currents in. the grid circuit. In
most cases the condenser C, will
have a capacity of .0003 pF, and
if this is supplemented by the

‘uncertain capacities of the batteries,

etc., the value will, in mary cases,
be too high, and, moreover, the
tendency towards buzzing will be
increased. An additional and very

Fig. 37.—The secondary
winding connected between
grid and earth,
important disadvantage is that tha

batteries; phone terminals, etc.,
cannot be touched with the hand
without varying the signal strength
and, in many cases,. producing
low-frequency buzzing.
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THAT NEW SET.
° OUR" SPECIAL LINES.

« FYNETUNE.” “Admfited by all to be the
best vernter adjuster, 2 /6, post free.

“RADIOHM '’ BUS BAR #&th tinned, square
coprer wmng rod, as used on many “t Wireless
Weekly ” sets; 2 /- pers dozen, 2 ft. léngths with
tags, postage 3d

* RADIOHM *’ COPPER STRIP makes a most
efficient aerial, 3/- per 100 ft., postage 5d.

FLUSH PANEL MOUNTING COIL SOCKETS
zfand plugs, alsé valve sockets” 8d. per set, post
ree

SPARKS RADIO SUPPI.lES,
43, Gt. Portland Street, London, W. 1.
Tc‘cphoue Langham 2463

YUUR GABINETS

The original House for hand-polished Mahogany,
Oak and Teak Cabinets made to customer’s own
design. All Timber used in our cabinets is care-
fully selected and guaranteed thoroughly seasoned

YOUR PANELS.—Finest quality Ebonite cut to
size and fitted, id. per sjuare inch.

W. H. AGAR,
B ‘nufacturer of Telephone and Radio Apparatus.

Tel.: L. Wafl 3305. 19, WHITEGROSS PLACE,
WILSON STREET, Ec 2,

Better Recepuon

. Write for full particulars: .
The M L MAGNETO Synd. 3
Wireless Dept., COVENTRY.

5 REPAIRS

0 HEADPHONES
.TO LOUD SPEAKERS
Pran ‘TO COILS

Rewound to any Resistance and

made equal to mew. Price

quoted on receipt of instruments,
Prompt Delivery.

THE VARLEY MAGNET CO.:
(D :pt. M), WOOLWICH, S.E.18
Estabhshed 26 years.
"Phone : Woolwich 838.

* (Reader. Thls Concems you) ’

1000 Private Demonstration Agents
Wanted in every District, including
London, to sell Valves, Crystals, ’Phones,
Transformers, etc., amongst friends.
Previous  experience not necessary,
Prices are right and all lines are sound
honest ssllers, No initial outlay rejuired.
Good commission allowed. £2 or £3
a week easily earned in your spare time.
Write (in first instance), stating age and
occupation, to L. Marshall, Box 4, 43,
Blackiriars Road, S.E., enclosmg stamped
addressed envelope for reply.

Write Now.—There is no harm jn getting
fuller details.

The trouble due to the filament
earth connection of the transformer
secondary is accentuated in
receivers using reaction, because
any variation .of the capacity

across T, v»ill var'y the amount of

reaction ; increase of the

September, 1924

grid and the aerial. The end E
of the secondary T, was, so far as
low-frequency currents were con-
cerned, at earth potential, whereas
the end G was connected to the
grid. None of the troubles
experienced with the Fig. 31 circuit,

w
[ 17

Fig. 38.—Leakage effect from
components to earth.

.;||}_WWWWJ

capacity, for example, will increase
the tendency for the valve to
oscillate, and once the valve
oscillates the tendency to buzz is
very. greatly increased, and in
many cases the high-frequency
oscillation only takes place for a
fraction of a second and is im-
mediately followed by a low-
frequency  buzzing. Touching
certain parts of a receiver in a
Fig. 31 arrangement, especially if
reaction is added, usually starts

(3

(7]

Fig. 39.—The effect of com-
ponent capacity to earth,

or rather due to the Fig. 31 circuit,
were obtained, but on the other
hand this method of feeding back
is wrong, technically, from another
point of view. It is now a well-
known rule in wireless design not
to have any apparatus, such as
transformers, potentiometers, etc.,
at a point at high-frequency
potential to‘ earth. Across the
circuit - L; C, high-frequency
potentials are established, and-
consequently the whole secondary

Flg 40.—A portion of -Fig. 31 resresented plctorlally

the very unpleasant buzzing effect
and the obvious remedy is to feed

"the low-frequency currents into

the grid circuit in some other

manner,

Round’s Original Method

The method which was used by
H. J. Round in early experiments
with reflex circuits is that illustrated
in Fig. 41. The low-frequency
currents wefe now fed into the
grid circuit by means of a trans-
former T,, T, the secondary of
which was connected between the

of the transformer is at a varying
high-frequency potential to earth,
and the transformer will con-
sequently act in much the same
way as the weight-on the end of
the fishing rod. This time it will
be the high-frequency currents
which will suffer, -and these are
much more susceptible to influence
by parallel capacity. Every
experimenter knows that if there
is too great a capacity across lis
oscillatory circuit the potentials
established across it will be small.

In Fig. 41 the substantial

N
e

1

]
S — i
== 8y

Fig. 41.—An early method of reflexing used by, H. J. Round.,
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Fig. 4?.—7\_ populal; method of feed-back.

capacity between the two windings
of the transformers is shown in
dotted lines, and likewise the
capacity of the secondary direct to
earth. The capacity between the
windings is very important because
the primary winding is connected,
virtually, direct to earth as regards
high-frequency currents. The net

Ly == ()

e

Fig. 43—The actual aerlal
circuit of Fig. 42.

effect of this arrangement is that -

the potentials established across L,
and C, are decreased.

The present writer of this series
has developed two fundamental
methods of feeding back low-
frequency cuirents so as to avoid
both the troubles experienced with
Fig. 31 and those found when the
Fig. 41 arrangement is employed.
H. J. Round has also employed
another method which has been
largely used commercially. This is
described later.

The first of the present author’s
methods, and the one which he has
embodied in numerous reflex
circuits, is that illustrated in Fig. 42.
This method is rapidly becoming
standard - with experimenters and
no doubt the origin of the method
will be clouded in obscufity, as
so often happens in these cases.

It will be seen that the secondary
of the transformer is now connected
‘in the aerial circuit, as well as the

grid circuit of the valve. A con-
denser C; is connected across T,
and the capacity of this condenser
may be fixed or variable. Experi-
ment has shown that the best
value is in the neighbourhood of
001 pB., If the condenser C; is
of too small a capacity it will
interfere too radically with the

aerial tuning arrangement, since
C; is an integra] part of the
aerial oscillatory circuit. Ii on

the other hand, the condenser C,
is too large,
potentials established across T,
will be reduced and there will
consequently be ailoss in efficiency.

The arrangement of Fig. 42
eliminates all trouble due to the
transformer being at high-frequency
potential to earth, and also all
trouble due to the secondary of
the transformer T, T, being tied
down at both ends.

It will be seen that the secondary
T, will choke back high-frequency
currents in the aerial circuit, and
therefore the condenser C, is
required to__complete the aerial
circuit. Fig. 43 shows the aerial
circuit as it really is, and from this

A

+.

Fig. 44.—The aerial - circuit of
Fig. 42 with C, omltted.
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it will be seen that the main
capacity in series. with the aerial
is C,, while there is also the self-
capacity C; of the secondary of the
transformer. This capacity is not
sufficient of itself to make the circuit
work effectively without C,, but
it- will be seen that the size of C,;
will affect the tuning of the aerial
circuit ; the larger C; is, the higher

\1/;&

2

R

,,
&
g ™

.—A circuit equlvaient to
Fig. 44.

the wavelength to which the

receiver will be tuned, and vice

versa. Consequently, in a reflex

circuit a larger inductance will.
normally be required when parallel

tuning is employed.

Effect of Transformer Secondary
in Aerial Circuit

The only disadvantage of the
Fig. 42 feed-back method is that

there is a tendency to pick up
interference from electric light
mains, etc, This may be specially
the case when alternating current
is installed for domestic purposes,
but it is impossible to state the
effect of this interference without
knowing the special circumstances.
In some cases the interference is
negligible, but in a few cases it
may be desirable to use a feed-back
method which cuts down the
tendency to pick up this low-
frequency disturbance.

It will be interesting, at this
stage, to consider the effect of
leaving out the condenser across
the secondary of the transformer
in the aerial circuit. If this con-
denser is omitted we have an aerial
circuit of the kind illustrated in
Fig. 44, and it will be seen that the
iron-core secondary now is the
controling factor in the tuning
of the aerial circuit. This iron-
core secondary acts, of course, as

-a very high inductance, and we
wvirtually have the circuit of Fig. 45

since the inductance L, of Fig. 44

has a negligible “value ‘in com-

parison with the inductance of T,.
It will be clear that in Fig. 45 the
wavelength to which the aerial
circuit is tuned is very high, and
in practice the elimination of the

September, 1924

parallel condenser across the trans-
former secondary has the effect of
bringing in numerous continuous
wave stations of high wavelength,
these stations producing beats with
each other with a resulting medley
of sound. This symptom in a
reflex circuit therefore indicates a
faulty condenser across the
secondary, or its absence,

1

v 4 G

&2
—i

72

=<

77
Fig. "46. — The aerial arrange-
ment of Fig. 31.

‘Whether this condenser is across
the secondary or not, the method
of feeding back illustrated in Fig.
42 is certainly a little prone to
pick up A.C. hum, This is because
the aerial now acts as a collector
which picks up the A.C. currents
from the electric light system of

NIy ml h

| lulnl
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1Y

against Loud Speakers. His
own, distorting the finest per-
formance into a fearful medley
of noise, had compelled him
unwillingly to resign himself
to the inconvenience of head-
phones. Then he met Smith,
a keen wireless enthusiast and
proud owner of a ** Sparta,”
to whom he confided his not
altogether complimentary views
on Loud Speakers in general.
Smith, seizing the opportunity
to make a convert, invited him
home for a Wireless Evening.

Jones arrived, coldly indifferent—a man who knew that Speaker

reception must necessarily be
commenced  operations — a
splendid concert *‘ coming
through ™ with perfect purty
and sustained volume.

After a few selections Jones’s
interest quickened—he became
enthusiastic—wanted to know
why reception with the
“* Sparta’’ is so perfect. Smith
explained that the ‘‘ Sparta”
is the Speaker of combined
excellence—the perfect com-
bination of good components,
rendering  inevitable  the
natural reproduction_of every
tone variation. Ask your
dealer for a demonstration.

unpleasantly distorted. 21O

Type A

120 ohms
Type HA
2,000 ochms
Type HHA
4,000 ohms

2415 0

Type “B” 120 ohms.
The first Loud Speaker
to provide for additional
control
position tone selector.

£515 0
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315a describing ** Fuller
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Woadland Works, Chadwell
Telephone :
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LONDON DEPOT :
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Heath, Essex
Télegrams :

“ Fuller, Chadwell Heath."

53, High Street, W.C.2,

In replying to advertisers, use COUPON on last page
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1t is suitable for all wavelengths.
The usual resistance employed for
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a variation down to } mogohm VARLEAK =

and up to 5 megohms. can be
immediately made by turning the
switch during operation.

Any special calibration can be Fig. 1110,
supplied, and a special model is Pri gd '
made for use on the S.T. 100 fice - extra

circuit.  yhe Resistance Values can 2lways be repeaied.
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» FORMO-DENSOR

THIS UNIQUE CONDENSER HAS RENDERED ALL
ORDINARY CORDENSERS OBSOLETE owing to the many
novel features embodied in its design, and the meticulous care
with which it is made and tested. The demand for the Formo-
Densor is universa', and it is ragidly being adopted by manu-
facturers of sets as.a standard fitting. It is no longer worth
while to buy cheap condensers of the ordiixéry type, as, owing
to the special methods of production, the price of the Formo-
Densor cannot be approached for a guaranteed instrument
of precision, fine workmanship and finish.

COARSE AND FINE TUNING IN ONE MOVEMENT is made
possible by the INTEGRAL VERNIER and ONE KNO3
CONTROL, and is effected by slight pressure on the knob when
tuning in. This mechanism is the most simple and serviceable
yet devised, and renders fine tuning and tuning of distant
Signals easy and certain, while unwanted signals can be “ cut
out.”

THE ADVANTAGES OF THE FORMO-DENSOR are mani- -

+Jold. Ease of control, compactness, rigidity and sound con-
struction combine to make it the best obtainable. )

THE FORMO COMPANY

(Arthur Preen & Co., Ltd.)

Contractors to the Admiralty, War Office, Air Ministry, Post
Office and India Office,
Head Office and Works :

CROWN WORKS, CRICKLEWOOD LANE, N.w.2.

*Phone Hamp. 1787.

Scottish Branch, 22, York Place, Edinburgh, and at Birmingham

&

T

wINTEGRAL VERNIER

AN ENGINEERIHG JOB OF GREAT MERIT is the unanimous
opinion of all users of the FORMO-DENSOR. The vanes are
grooved, which increases the area, and imparts great rigidity
to the vanes, which is particulady essental in the moving
vanes, thus eliminating risk of * buckling,” and permitting of
close spacing with absolute safety. There are no SPACING
W ASHERS between the stationary vanes, cups of speéig] design
belng formed on the vanes, which interlock, spacing and
centralising the vanes with absolute accuracy, independently of
washers, or the side pillars.

YOU CANNOT BEND THE VANES of the Formo-Densor.
Take an ordinary condenser, and yon will ind that the slightest
pressure with the finger will bend the moving vanes, and ruin
.| the condenser, but it is impossible to bend the moving vanes

YOUR

The FORMO - DENSOR:

with )
INTEGRAL ~ VERNIER
Model. Price.
oor UF ...l 10/6
00075 UF ...l 10/~
0005 MF ...l 9/6
0003 MF ... ..., ... 8/8
0002 UF ... ..., 7/8
3 plate Vernier........ "5/6

Dual, without Vernier. .10 /6
Dual, with Vernier ....12/6

This model enables tuning of two
using

H.F. stages withow!
specially matched coils.

Illustrated lists on request:

ACCUMULATOR
“ELLA.”

AN

of the Formo-Densor with the hands. No other condenser will
stand this_ ‘test. LOWEST MINIMUM CAPACITY—The
minimum capacity of the .00t ,F Formo-Densor is 00025 ,, F,
the value of the Vernier being .00004 ;,F. THE DUAL MODEL
WITH VERNIEIi enables accurate tuning, where two stages
of H.F. are being used,.with ordinary standard untuned coilsy

BRITISH. EMPIRE EXHIBITION
Palace of Engirieering, Avenue 11, Bays 8 & 9,

A full range of Formo Components can be seen and purchased
from our Stand. These famoys components are marked by
their original and excellent design, precision, fine workmanship
andlow price. Theyarethe ONLY components sold under an

UNCONDITIONAL GUARANTEE.
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CHARGE
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ROBINSON & CO.

EVERY rireless nser realises the importance of hav-
ing fally -charged accumulators. A rapidly inereasing
number of enthusiasts protect themselves against
failare by using “ ELLA ” BATTERY CHARGERS
in preference to outsile charging' sources.

““ ELLA *’ Battery Chorgers draw the required
electrical energy from the ordinary house or garage
lighting supply-—either D.C. or A.C.—-by mceans of
simple lampholder conncction. i

LESS than a unit of electricity fully charges a 6v.
accumulator with a capacity of 80 ampere houra
(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,

’Phone : Holborn 6323 ( Two Lines).

D.C. Model.
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Machine only
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as illustrated - - - - £6 15 0
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London, W.C.2.
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the house, one side of which system
is permanently connected to earth,
in practically all cases.” The low-
frequency currents collected by the
aerial pass through the secondary
of the transformer, which acts as
a high impedance to the low-
frequency currents. These low-
frequency incoming currents there-
fore set up potential differences
across the secondary, and these
are consequently communicated to
the grid of the valve. If we have
the transformer secondary in the
position illustrated in Fig. 31, this
trouble is not experienced, because
the low-frequency currents collected
by the aerial pass directly through
the inductance L, and so to earth.
Since the resistance of the in-
ductance L, is negligible and the
impedance is also negligible, no
potential differences due to these
low-frequency currents will be set
up across L,,-and consequently no
potentials due to the low-frequency
currents will be communicated to
the grid of the valve.

Fig. 46 shows the aerial arrange-
ment of Fig. 31, while Fig. 47 shows

le

—T Ly
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Parallel Input Arrangement
In Fig. 48 we have the method

prev1ously referred ‘cp which is
A
o
[
|
i
I
[
%
v
|
7 ¢
I
I
|
Y
—
— 74

Fig. 47.—The aerial arrange-
ment of Fig. 42.

an alternative of the Fig. 42
arrangement and which is very
largely used in commercial sets.
The arrangement shown in Fig. 48
is not exactly what is commonly

-

ts

e
82

5

Fig. 48.—An alternative

the aerial arrangement of the Fig.
42 circuit.- . The low-frequency

potentials applied to , the grid
circuit through the passage of
alternating currents = - passing

between aerial and earth are, in
the Tlig. 46.arrangement, nil owing
to the negligible r¢sistance and
impedance of L,. In Tig. 47,
however, the current;  pass
between aerial and earth, not cnly
through L, but also across T,.
The potentials’ established across
L,, due to these low-frequency
currents, are negligible, but those
across T, may be appreciable in
‘'some cases, and these potentials
are communicated to the grid of
the valve.

These troubles are, however,
rare; and when they occur either
the second of the author’s methods
may be employed, or that illus-
trated in Fig. 48, which will now
be considered.

to the Fig. 42 circuit.

used, but the principle is the
same. It will be seen that the
low-frequency currents produced
by the rectification of the high-
frequency currents by the crystal
detector are fed into the grid
circuit in parallel with the aerial
input circuit, a condenser C, of,

say, .0003 pF, being connected
in thé position -shown to prevent
the inductzzce L, from short-
circuiting the low-frequency
currents produced in the secondary
T, of the transformer T,, T,. Tke
secondary T, will, in most cases,
have an appreciable self-capacity
which is shown as C; in Fig. 48.
To counteract this self-capacity
reliance is not placed on the
inductance. of T,, but a separate
inductance outside the secondary
is connected in series with T,.
Alternatively, a high resistance
may be used.

The high resistance arrangement
is illustrated in Fig. 49, the resist-
ance R, of, say, one megohm being
connected in series with T,. This
arrangement is not to be recom-
mended, although it certainly helps
to .prevent the transformer
secondary T, acting, on account
of its self-capacity, as a partial
short-circuit for the high-frequency
current supplied by the aerial
circuit.

Fig. 50 shows the common
arrangement employed, and it will
be seen that a high inductance
L, is connected in series with the
secondary T, in the position shown.
This choke L,, which is of the air-
core pattern, will- choke back any
high-frequency currents which try
to pass via T,.

This arrangement possesses all
the merits of previous arrange-
ments and is also devoid of any
serious tendency for the circuit to
pick up low-frequency A.C. hum,
etc. This, of course, is because
the inductance L, short-circuits
these currents, while not, of course,
short-circuiting the high-frequency
incoming signals.

A disadvantage of the.Fig. 50
arrangement is that an additional
coil L, is required, this coil
requiring, for the best.results, to
have a minimum of self-capacity.
Moreover, a different coil will be
required for different wavebands;

" because obv1ously a small coil

would not act as a choke’ at all

2 _ ¥
# é%v “ 2
- (} A L3 ‘
i a [4 TEL ) 2
R=|1=3
g B/ B2
¢ - Al

Fig. 49.—Another modification of Fig. 42.
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for longer wave signals. The
arrangement of Fig. 50, therefore,
in this respect is not as good as the
Fig. 42 simple circuit. Another
trouble in connection with Fig. 50
is that the inductance L, tends to
resonate on account of its own
self-capacity and stray capacities;

1//&

may be a very high inductance
choke coil and may take no active
part in the tuning of “the aerial
circuit, which consequently consists
of the aerial, the series condenser
.C,, the circuit L, C,, the condenser
C,, and the earth. In this case
the condenser. C, will act as a

£3
4D |3
i
-

=

Fig.-50.—The Choke Coil method of ehmlnatlng A.C. hum,

‘and if it is tuned to certain specified
wavelengths there will be a
tendency for absorption of energy
from the main circuit. There are,
consequently, complications which
may arise on this account, but care-
‘ful design may eliminate these
“troubles for a given waveband.
A New Method of Feeding-Back

the Low-Frzquency Currents

The present author has intro-
duced a new method of feeding-
back the low-frequency currents
so as to obtain all the advantages
of Fig. 42 and at the same time to
cut out any trouble likely to arise
through A.C. mains, etc. This
is depicted in Fig. s1. It will
be seen that there is an' inductance
L, in the aerial circuit, a condenser
C, (which may have a capacity of
.0003 pF) and the wusual circuit
L,,C,; a condenser C; of .oor uF
capacity is connected across the
secondary T, of -the feed-back
low-frequency transformer.

This arrangement may take two
distinct forms; the inductance L,

\{/&

stopping condenser to prevent T,
being short-circuited by L,. .

The author, however, prefers to
use the circuit differently and to
keep L, at a reasonable value. For
example, L, may be a No. 75
plug-in coil, while L, is a coil of
similar size. The condenser C,
may have:a maximum value of
.0005 uF, while C; has a value of
.001 puF. The condenser C, has a
capacity of .0003 pF. These values
will serve for tuning the stations
on the 300 to 500 metre waveband.
The inductance L, now takes an
integral part in, the tuning of
the aerial circuit, which consists
of the aerial, L., C,, L, C,, C;and
the earth. All this circuit acts,
contrary to the expectations of
many, no doubt, as a single tuned
circuit, and a variation of L, will

‘affect the tuning of the main
arrangement. As a matter of fact,
the inductance L, apparently acts
in parallel with L,, reducing the
total inductance in the circuit.
No loss of signal strength whatever

Ly Ly

=, <,

L [3* 2‘4
L5 == T = Z
B
1l|l|}——|{|l|||||||[|[|[|l|

'3

Fig. 51.—The author’'s method .of eliminating A.C. hum,
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is noticed with this arrangement.
It might at first be thought that
the main circuit was L,,C,, coupled
by means of C, to the aerial circuit,
but experiments will very soon
prove that the whole acts as a
single circuit, an alteration in
any of the constituents causing a
radical change in the wavelength
to which the circuit is tuned.

For particularly difficult cases
where there is a tendency to pick
up A.C. hum, the new arrangement
pf Fig. 52 may be very confidently.
recommended.

In the next chapter it is proposed
to deal with some practical reflex
circuits embodying the principles
outlined in the previous chapters.
“The arrangements so far described
are not necessanly recommended
‘examples, because in most cases
the circuits have been simplified
so as only to introduce the
particular problem which is being
explained.

(To be continued.)

THE SIMPSON
SINGLE VALVE SET IN
BUCKINGHAMSHIRE.

Tothe Editor of MODERN WIRELESS,

SIR,—I am a regular reader of
MopeERN WIRELESS, and have been
very much impressed by the clear-

ness of the diagrams illustrating

various sets constructed by mem-
bers of your staff. In spite of this,
however, I have always doubtcd
my ability to construct a workable
valve set. In your June issue I
noticed a set by Mr. H. K. Simpson
called ‘“an efficient Single Valve
Receiver,” and constructed one in
two evenings..

I am 24 miles from 2I.O and suc-
ceeded in getting Brussels quite
clearly. London came in with
tremendous volume. Bournemouth
and Birmingham quite plainly. The
next evening I succeeded in getting
Newcastle and Manchester. C. AT,
in each case using coils 50 and 75,

I am quite sure that this instru-
ment would meet the requirements
of many people who like myself
require one station on L.S. and an
occasional visit to other stations by
phones. Perhaps Mr. Simpson
would make this possible by design-
ing a two valve amplifier, with pro-
vision to cut out one valve whcn
desirable, to attach to above set,
using Dull Emitter Valves,

Wishing your paper continued
success.—Yours truly,

A. G. PENFOLD.
FrackweLL HEATH, Bucks,
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WATMEL
VARIABLE GRID LEAK

5 to .5 Megohms,
2/6.

50,000 to 100,000
Obms, 3/6.
Other Resistances
to suit any circuit,

ARE THE BEST

FOR THE

FOLLOWING

REASONS :
Continuously
Variable.

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.

Patent No. 206098
Coil Former for Winding Inductance Coils

IMITATIONS.
For full details see ** Apparatus Tested,” June x8th,
‘ Wireless Weekly.”

NOTE NEW ADDRESS:

WATMEL WIRELESS Co.
332a, Goswell Road, London, E.C.l.

'Phone: CLERKENWELL 5990.

SEE THE TRADE MARK
ON EVERY GRID LEAK,

BEWARE OF

o

No. Dia.

b1 . 5 1/g 70 4/-
Strainers for use with above, right and left-hand tkreads, 9d. each or 8/6 per doz.
SMITH & ELLIS, Ltd, (Dest. 85), 11, Little Britain, E.C.1.

FOR SECURING YOUR AERIALS
And a thousand purposes where great strength and strain is
needed. FLEXIBLE STEEL WIRE ROPE, Aeroplane Gabie
made to Govt. specification to specified breaking strzins.
PRICES BELOW COST. Orders of 10/— and over carriage
paid, otherwise, please add 1/- tor postage,
. Strain. 100 ft. | No. Dia. Strain. 100 ft. | No. Dia.
1/16. sewt.; 4/6 |53 7/32 45 ewt. 12/-| 7 11/32
5/32 25 cwt. 10/- | cwt. 14/

Strain,
100 cwt.

100 ft.
20/-

Tel. City 8994.
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THE FINEST VALUE OFFERED ANYWHERE'
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H.A.H.
PATENT

CRYSTAL ...
DETECTOR

Fig. 920. Codeword ‘° LOCKIT.”
Complete as illustrated, less Crystals,
Price

3/9

each.

Note These . . .

TWO GREAT ADVANTAGES

Over Other Types.

FIRSTLY ]
In many Detectors the operation of
screwing” or pressing the Crystals too
hard together frequently resulted in
smashing the glass. This fault is not
possible with the H.A.H. * Lockit.”

SECONDLY
Vibration will not alter this locked setting,
and the senstive spot is not ground off
the Crystal by continuois alteration

The need of a really high-class Crystal
Detector combining the above special
features has long been felt, and we believe
the H.A.H. “LOCKIT " fills this need.
Write for calalogue and
leafiets, free on application.

Manufactured by

A.H. HUNT,Lu.

(Dept. 5), H. A. H. Works,
Tunstall Road, CROYDON, Surrey

¢ Keyage, Croydon.” Croydon 2225.

Prices of crystals can be

Supplied with nickel-plated
supplied on application,

screws for panel mounting.

200-4000 Metres

A new transformer of and
outstanding merit for
H.F.ortuned anode cir-
cuits. There are g con-
tact studs giving range
of 200 to 4,000 metres,
and a unique die-cast

filament control.

zero tozoo ohms.
1deal fordull and
bright emitters.

WATES H.F. THE
TRANSFORMER. MICROSTAT
Ral\ge Now unjversally acknow-

ledged the finest form of
? it con-
stitutes a master patent,
has a resistance of

t

2'9

-~
o
=
& o)

RS

BROS., LTD.

12—-13—14
Gt. Queen Street,
Kingsway, W.C.2

’Phone : Gerrard 575-6.

Gr

St

ams :
variable °°("l“’°’.“e'b is Zywateseng, Westcent.
incorporated in base
f(})\r u?ilicalb tuning‘.1 as Model 2 Eﬁ
shown in bottom illus- Southern Depot 3 5%
t ation. Wound with BIJOUP“ONE .p i
siikcovered wire, the o CHELMSFORD STATI 101, Old  Christchurch
instrument is made of '© TATION Road. B th %E
the finest materials Exclusive features: . 0ad, bournemouth. ti
- ’ .
and con'  VARIOMETER TUNING Phone : 3573,
&  for panel (250-1650 metres).
mounting Moulded ebonite top and South-Western Depot :
It is only - base. Enclosed , .
necessary  to  best quality Central Mill, Raleigh St.,
drill three small crystal and .
holes, Nickel catswhiske.. Plymouth.
plated fittings. ’Phone : 2481,

ordinary
casting.

, 83-5-Y PULL-PUSH SWITCH

A neat switch of a hundred uses.

Heavily nickelled, quick and 2,6 P

broad-

decisive in action with self-
cleaning contacts. Under-
panel space only 1 in.

In replying to advertisers, use COUPON on last page

Nickelled fittings.
Standard model fer 7,6

8

Get our bargain
lists to - day—
free on request.
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WE dlsplay below two selected “Cosmos”
them from your local. wireless retailer.

and Handbook 7117/1.

made a reputation for reliable operation and sound workmanship. You can obtain
Also obtain a copy of the

Radio Combnents which have lready

“Cosmos” Catalogue

“COSMOS” STRIP PLUG-IN
INDUCTANCE COILS

HESE coils are constructed on an

entirely new principle, being wound

with *“ strip  composed of a number of-
Copper wires embedded in prepared paper.
The results obtained by this method of con:
struction include Low selfcapacity, Minimum
Resistance and Low H.F. Resistance, hence
exceptionally strong signals and sharp
tuning are obtained with “COSMOS”
coils. The coils are neat in appearance, are
entirely ericlosed and are low in cost.

PRICES :
Induc-| Self A X. d .
Coll | tance | Capac- . e  asice
No. {Micro-| ity | .000L | .0005 | .001 | ©¢
henries.jm/mfds| mtds. | mfds. | mtds. | * &
25 25 10 100 | 215 300 49
35 50 | 10 145 | 300 | 425 | 46
40 100 I0o 200 425 600 49
50 { 150 [ 10 | 245 | 520 | 735| 49
75 | 300 | 10 340 | 740 | 1040 [ 5 0
100 700 1T 530 | 1130 | 1590 60
150 | 1000 16 640 | 1360 | 1900 8 6
175 | 1400 | 18 765 | 1610 | 2250 [ 7 0
‘200 | 2500 17 1020 | 2150 | 3000 76"~
300 | 5000 24 1490 [ 3060 | 4250 89
400 [ gooo | 28 | 2030 | 4130 [ 5740 | 9 9

“COSMOS” FILAMENT
RHEOSTATS AND POTENTIOMETERS
Mable for Face-of-board and Back-of-
beard mounting. The phosphor-

bronze contact arm makes positive contact
in all positions, and the winding is carried
by a porcelain bobbin which is absolutely
unaffected by heat.

A ¢ Double Wound *’ type of Rheostat has also been
produced for use with both bright-filament and
dull-emitter valves, one half of the rheostat being
wound with thick wire of low resistance and the
other half. with thinner wire of higher resistance.
This rheostat fitted in a set allows for the insertion
of either type of valve at will. -

ADE in several standard types suit-

PRICES :
L. C(éllﬁﬂl}ollﬂ Prices :
ipti esis. | Carrying
Description. Obms. | Capacity Back Flr‘)otnt
Amps. Panel Panel
‘“ Cosmes "’
FilamentRheostat| 6.0 1.0 | 4.0 4.6
» 2 2.75 2.3 4.0 4.6
»» 2 35.0 0.2 | 4.6 5.0
¢ Cosmos ”’
5 30+4| 1-0.2 | 5.6 6.0
Double-wounll 1118+2|15-04 | 5.6 | 6.0 | -
** Cosmos "’ |
Potentiometer 300 - 6.0 6.6

NEWCASTLE

Manufactured by and wholesale from-—

METRO-VICK SUPPLIES,

Proprietors Metropolitan-Vickers Electrical Co., Ltd.,

4, Central Buildings -  Westminster, S.W.1. ;x""’”m"

DUBLIN LIVERPOOL EN‘ZII‘Q%%R?;‘},
BIRMINGHAM EDINBURGH LONDON SOUTHAMPTON : %
BRISTOL GLASGOW MANCHESTER SHEFFIELD & AVSEII'(‘)JE& B,,-*}'fi F [
' CARDIFF LEEDS SWANSEA g e P P11

L

: "BRITISH EVMPIRE :
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Trouble

By ADSUM

A Chat on Variable Condensers and Valve Troubles

Corner

Variable Condensers
EXPECT that most of us have
had trouble at one time or
another with -that very im-
portant piece of wireless apparatus,
the wvariable condenser. It is
naturally a delicate instrument
with . small spacings between its
thin plates; hence quite a small
amount of rough handling or an
accidental fall may throw it out of
action altogether by bending the
moving plates so that at certain
points in their travel they touch
the fixed ones. When this kind of
thing happens the cause of the
trouble is usually quite obvious,
cince the plates can be heard scrap-
inz against one another when the
knob is rotated. It is sometimes
possible to straighten the plates if
they are not badly bent, but the
best remedy is usually to purchase
a ‘new set without bothering to
waste time upon those which have
been damaged. Sometimes, how-
ever, the plates may touch without
any accident having happened to
the' condenser. This may be
brought about in a variety of ways.
Faults Explained,

In Fig. 1 are seen drawings of
typical variable condensers. The
moving plates are held in position
by being clamped upon the spindle
between the two nuts A and B.
So long as those nuts are tight the
plates have no play, but if they
become loosened a certain amount
of wobble can take place which
may lead to unwanted contacts.
The remedy in this case is to
tighten up the nuts, which can be
done quite easily without dis-
mounting the condenser if you
have a 2 B.A. spanner. Or it may
be that the moving plates are quite
tight but that the fixed ones have
Lecome loose by the slackening of
the nuts C, D between-which they
are clamped on the upright support-
ing pieces. Here, again, the remedy
is obvious, Itis not always realised
that the nuts C, D are most useful
when one is assembling a con-
denser which has been taken to
pieces. Fig 2 shows a rather
exaggerated form of a case which

may sometimes arise. A careless
inspection might suggest that the
moving plates were out of the true,
though actually it is the fixed ones
that are at fault. To correct this
state of affairs the nut D, is
loosened whilst C, is screwed down.
C, is slackened and D, screwed up,
clamping the plates against it.
This adjustment will enable the
condenser to be set quite correctly
in the majority of cases. If the
spindle is not vertical it can be
trued up by straightening the
bottom plate. To do this the nuts
Y, Y,areloosened. The plate can

2k

kind.is utterly useless for wireless
work, and if it is fitted to the set
it will lead to continual annoyance.
What one quite often finds is that
though the spindle fits the metal
bush fairly well the bush (G) is loose
in the ebonite bush (E) fitted to the
top plate. Luckily it 1s not difficult
to effect a cure in this case. A
small insulating washer should be
cut from } in. ebonite, or even from
stout indiarubber and placed over
the metal bush G. The one-hole
fixing must be sacrificed, for it will
be necessary to turn the nut H
tightly down on to this washer.

Fig. 1.—Variable condenser faults explained.

then be trued and clamped together
with Z, and Z, Be careful to see
that the nuts X, and X, are quite
tight.
Wobbly Plates

A much more difficult trouble to
deal with occurs when the moving
plates have a tendency to wobble
as they are rotated. The spindle
may be perfectly true and the
plates quite straight, yet when the
knob is turned they do not run
truly. This is caused usually by
there being a certain amount of
play between the spindle and the
metal bush in the top plate (G,
Fig. 1). Only a few days ago I was
shown two quite expensive con-
densers in which the play was so
bad that it was impossible to adjust
the instrument to such a position
that the plates could not be made
to touch by exerting side pressure
on the spindle. -A condenser of this

453

To mount the condenser on the
panel, drill and tap a couple of 4
B.A. holes in the top plate and fix
it with screws passed through
clearance holes drilled in the panel.
Wobbling may also be caused if the
lower end of the spindle is a bad fit
in its seating, or if this seating is
loose in the ebonite bush (F) which
passes through the bottom plate.
Here it is extremely difficult to work
a cure, though a smallspring washer
placed on the spindle will sometimes
correct matters. The best way as
a rule is to have a new bush turned
up at a cycle shop if a good work-
man is available for the job.
Wobbly plates will seriously affect.
the working of the condenser, for the
capacity will not increase steadily
as the plates are meshed, but may
go in all kinds of weird jumps and
jerks. It may also be bad enough
to cause very slight touching
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between the plates, which is not
always easy to detect. Perhaps
the best method of testing a sus-
pected condenser is that shown in
Fig. 3. Here the condenser is
wired in series with the telephones
and a flashlamp battery. The
knob is now rotated, and if any
noise is heard at a particular point
in its travel the plates should be
very carefully examined to see that
touching is not occurring.

Bad Contacts

Clicks may, however, be due not
to the moving plates touching the
fixed, but to a bad contact between
the spindle and the bush or other
part to which connection is made.
1f the plates are obviously not
touching then the noise must be
caused- by bad contact. If the
contact is adjusted by means of a
screw, one can usually set matters
right without any trouble. If it
has not, a spring washer placed
upon the spindle will usually work
a cure by keeping it up to its work.
Another point which very often
escapes aftention is that the
presence of dust or dirt upon con-
denser vanes is a fruitful source of
annoyance in the set. - It is sur-
prising to mnotice how quickly
condenser vanes collect dust, even
if instruments are enclosed in a

cabinet. Tt is as well to make a
regular practice of cleaning the
vanes thoroughly once a month by
means of an ordinary pipe cleaner.
This can be thrust between them

and worked about until all dust is -

removed.

Stray Capacities
It is extraordinary what kittle-
Here

kattle wireless sets can be.

Fig.2.—This needs adjustment!

is a case in point. Not long ago I
made up a five-valve set containing
two high-frequency stages, a recti-
fier, and two note magrnifiers which
workerd so well that in a rash
moment [ told myself that I had
really solved the problem of build-
ing large sets which would give
perfectly pure reception with a
large volume of sound! The set
was as stable as could be wished,
delightfully easy to handle, and in
every wav a thing of joy. One
day a brother of mine came down
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for a short visit, and having heard
the set was loud in his expressions
of admiration.» As he was not a
wireless man I thought it was high
time that he should begin, and gave
him the set, believing that what I
had done once I could repeat. T
had a full-sized drawing, and with
the aid of this I built a second
edition of -the first set which had
proved so satisfactory. A few im-
provements were naturally made,
but on the whole the new set
differed hardly at all from the old.
If you are a beginner you will be
astonished (though if you are an
old hand at the game you will no?
be) when I tell you that the new
set, though its components wers
identical with those of the old,
proved a real bad hat. [t was very
unstable, most difficult to operate,
and altogether a sad handful. It
gave volume of sound certainly,
but there was bad distortion. Ths=
cause of all the trouble was
traced eventually, after a very great
deal of work, to the presence of
stray capacities.

Where the Trouble Lay

These were not due to the wiring,
for in both sets bare wire was used,
and every care was taken to keep
leads well separated. The whole

VALVE HOLDERS

of ADVANCED
DESIGNS

PesmEesmAmesmsammsmEEEEEE= P T T R T PY TN T

Distortion in valve-receivers may be traced to many sources.
With ordinary valve holders it can be traced to the bad “insulation
present in the moulding, causing it to act as an unnecessary grid
leak. This is obviated by the H.T.C. Valve Holder, constructed
as it is of the best moulded material obtainable.

LENGIn = 25"
HEIGHT « 24"

Type A (absve panel),

Again, the resistance and capacity in this vital part of your receiver
is determined by the spacing of the valve-legs themselves. The
inefficient valve-holder increases the capacity and lowers the resist-
ance by reducing the distance between the valve sockets. The
H.T.C. Valve Holder, whose points of contact are at a comparatively
greater distance apart, limit the resistance and capacity, to that of
the valve itself. This is an electrical feature of the HT.C. Valve
Holder which will commend itself to those who desirve distortionless
reception. Especially useful for plug-in H.F. Transformer.

You may buy H.T.C. Transformers with
confidence, although the price is low.
There is no reason why you should incur
greater expense with the hope of securing
better results.

Extraordinary care expendad upon their
design, and relentless insgection methods
in taeir construction and of the materials
used, preclude any possibility of manu-
facturing 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 Tor the varying
. strength of signals and their periodicity,
H.T.C. Products are sclentifically designed, and their electrical so that there .is no possibility of any
performance is unrivalled. Each product contains certain definite distortion due to overloading. In fact,
advances and improvements which give better reception and more the H.T.C. s an excellent all-round
successful results. When you buy an H.T.C. product—you buy transformer. PRICE, 15 /-

satisfaction.
NEBESEEEEsEEEENEEEEEE s EEEE. EE AR -

See you get H.T.C. Pro-
ducts from your dealer.
If you would be certain
of getting the best results
insist upon them. Remem-
ber, if he cannot supply
we are always pleased to
send them direct to you.

This model especially agpeals to those
experimenters who prefer above-panel
mounting. Contact is made by means of
tongues of phosphor-bronze springing -
against the valve-legs.

GnemaMAAmEAEEEEAEESARAEASSRSqARESEAcASSsscsseassssssmcananss

Type A (above panel), Template Supplied - 1/9
Type C (below panel), Te mplate Supplied - 16

mgemmsanssasnsEE

Type C (below panel).

H.T.C. ELECTRICAL CO., LTD.

2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12,
Trade Enquiries Invited.

If your local dealer cannot supply write direct to :

The special advantage of this type is
the method of mounting—below panel.
Its low capacity and high insulation aze
apparent from the illustration. It is
impossible to short the H.T. across the
filament of H.T.C. Valve Holders.

TELEPHONE : Battersea 374.

In replying to advertisers, use COUPON on last page



September, 1924

of the trouble was caused by the
addition of the tune-standby and
series-parallel  switches. Now,
there is nothing against the use of
such ‘switches in the ordinary way ;
in fact, there is a very great deal
to recommend them, but in this
particular case it happened that I
had two very neat little midget.
switches of which I thoughtlessly
made use. These tiny switches are
all very well on the low-frequency
side of the set, but there is far too
much capacity between their poles
for them to be suitable for high-
frequency work. When they were
removed. and replaced by switches
of larger size the set behaved itself
perfectly. Distortion vanished,
instability was no longer a bug-
bear, and the set’ was as easy to
handle as its predecessor. 1 believe
that a very great deal of the trouble
that amateurs have with high-
frequency amplification is traceable
to the use.of a multitude of switches,
usually of the small type. If you
wish to avoid the worries that
result from self oscillation do not
overdo the switching arrangements
of your set. It is ng doubt delight-
ful to be -able to do all kinds of
things merely by turning over a
switch here or.a switch there, but
it is far from entertaining to have
a set which misbehaves itself at
every opportunity. If you must
use switches fit only those of res-
pectable size, or better still, use
those which are designed especially
for the elimination of capacity-.

Valve Troﬁbles

In a great many cases when one
is ‘asked to try out a friend’s set
which has been causing trouble,
one tests it through carefully and is
unable to find anything wrong. A

number of one’s own valves are-

then mounted in the holders and
the thing works in every way as it
ought to. There is no fault in the
set itself; the reason why it will

not work may safely be ascribed to

some defect in the valves which
its owner was using. Now, how
exactly can a valve go wrong, and
what are the tests which we can
apply to discover whether it is
fau'ty ? The most obwvious cause of
its refusal to work is a broken
filament. This is usually detected
at once, though when very small dull
emitter valves of the one-volt type
are in use it may escape notice,
since if the set is used in daylight
hours the filaments of these valves
are so dimly illuminated that the

light ‘emitted is hardly noticeable. .

When, therefore, your set suddenly
becomes dumb always look care-
fully at the filament of each valve,
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and see that each lights up properly
before making the other tests.
Again, the filament may = have
sagged until it is touching the grid.
Reference to this kind of trouble
has already been made in these
notes, and the means of detecting
its presence has been pointed out.
Incase any reader has forgotten the
tip which I have given, it consists
in placing the valve in a--socket
where the grid is connected to the

it
8
Fig. 3.—Testing a condenser.

potentiometer. If the brilliance of
the filament varies as the slider of
the potentiometer is moved then
there is contact between it and the
grid. Two faults much more diffi-
cult to diagnose,; and impossible to
deal with arise, from a disconnection
caused either by a breakage of a
lead within the cap or by the
loosening of one of the valve pins.
If there is play in the cap itself or
in the pins, the valve may always
be suspected as the likely source of
the trouble should the set break
down. The best metlrod of ascer-
taining whether it is at fault or not

is to try the effect of substituting-

another known to be i good
condition for it.
Lost Emission
It happens symetimes when a

bright-emitter valve has been 1n
use for some time that the emission

Broxen Freament

Framenr Tovcrine Grib

Broxen Leao Wirsmn (28

Loose Vatve Pw
Causine DisconnecTion

Fig. 4-—Where troubles may
occur in a valve.

from its filament falls off to such a
marked degree that -signals either
fail to come in at all or are received
with very poor strength indeed.
With dull emitters this occurrence
is not at all rare. These valves are
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of two kinds. Their filaments may
be either thoriated or c'oated, but
those of either type are easily
injured by subjecting them to too
high voltages. The effect of this
upon a thoriated filament is to
volatilise the layer of thoria which.
lies upon the outside of the tungsten.
The valve thus ceases to function
as a dull emitter, though it may
work quite well with a brightly
glowing filament and higher voltage.
As a rule a valve with a thoriated
filament which has suffered in this
way will be of no further use as a
dull emjtter, though it is sometimes
possible to bring more thoria to the
surface of the tungsten by the.
process of ““ flashing,’’ which means
applying a voltage of 30 or more to
the filament for a fraction of a
second ata time. This can be done
by using the high-tension battery,
making one contact with the valve
fixed and using a wander plug for
the other. The plug must be
brushed quickly against one of the
sockets. In the case of a valve
with a coated filament a cure can
usually be effected by switching off-
the high-tension supply altogether
and running the filament for an hour
or so at a very low temperature.

A Partial Remedy

The valve will in most cases
function once more as a dull emitter,
but it -will seldom be as good as it
was before it was subjected to ili-
treatment. Falling emission;is-a
very _frequent ‘source of misbe-
haviour on the part of a multi-
valve " set, Signals which were
once quite good become gradually
weaker and weaker on successive
evenings and all remedies fail.
The accumulator is recharged, the
high-tension battery may be. re-
placed. Inductances, tranisformers,
condensers and telephones are sus-
pected by turn and each is found to
be quite up to the mark. The only
components of the set which
usually do not fall under suspicion
are the valves which appear to be
in good condition. When such a

‘falling off occurs a valve known to

be sound should be taken and the
effect should be tried of sub-
stituting it for each valve in turn.
In most cases it will be found that
when this valve is used instead of
one of the existing valves there 13
a sudden return ‘of signal strength
to its old volume.- Of course, if a
milliammeter is installed upon the
set the falling emission can be
detected at once, for one knows
just what each valve passes under
normal conditions, and if the read-
ing is not up to the mark the
culprit can be run down without
‘any trouble.
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X:g:elfzesi's'tdan"ceaa.‘.‘ 276 DELIVERY. Every endeavour is made to despatch goods by return, but some- g Eﬁf;‘“,&‘;f' "?fd" a,"‘;or 10
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Coil Plug, 1/2 2 for 2/1
No. 4, *‘ Raymond '’ Shaped

Series Parallet .. 3/9 through above causes.
S

coil Plug, 1/~ 'z for 1/10
h

Ti Transfor'merss o '.' 30/-

T2, 25/-; V3, 16/6;

Gofls : 25,4/10; 30,35, | RHEOSTATS.

49, 4,10 ; 60, 6/-; 60,

5/3; ' 75,5/4; 100, 6/9 { Ormond -
Post 3d. each. Raymond .,

Do. with dial ..

secte

e ——— Extra value do.

DUBILIER. ;(:8' 6 or'nms

.001, .002, .003, .004 otentiometer T.C.B... ;

1005, .006; Fixed, 3/— |Burndept Dual 29 :

.0001, .0002, .0093, .0004, Post 2d. each. This first-class Ebonite  Valve
.0005 08 e 2;6 S»(v'itch' sl'\vm, :Iolder, cut
Type 577, .00 .. 1/6 with 12 Studs rom solid rod
Gvrd Leaks  each 2/8 TRANSFORMERS 12 Nuts, 12 hand-turned, g
Anode Resistance (L_F_)_ Washers, By nuts and wash-

50,000, 70,200, Post 1/6 set ers. e
89,000, 100,000 Radio Instruments. .. 25/- ost 1/ Yo diceh. TR
on stand complete 5/6 :,Ea’a::f'b s*s';‘m;::‘:d .. '2;;‘
nicap Switch .. 8/- L ’ oo L

" |cP%stw?:d. each. / Formo, Shrouded .. 18‘— WATMEL.
General Radio 83 ..14{ 1 "

Brunet, Shrouded .. 119 | Var. Grid Leak o, o 2/6
126 | Anode Resistance .. w 3/8

IGRANIG. Formo, Open ..

.. 12/
Coils : 25,5/—; 35,5 Powquip, 2-1 or 4-1.. Ig/ﬁ Post 3d.

No. 5. Coil Plug with Brass
50, 5/2; 16, 5/8; oo, | Raymond .. . 10/
7/%;" 150, 7/10; 200, | Eureka Concert Grand 30

Clips, 10d, =2 for 1/8
No. 6. Allen Variable Grid
Leak, .5 to 5. meg. 1/9
Ne. 7. Grid Leak and Con-
denser B o 2)9
POST
FREE.
5
A
1 2. |
= 5
gl g Ditto, 2nd Stage .. 22/6 7
8/87 260, 9/-i 300, Qi wn L AR |“ POWQUIP ” L.F.
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- .F.). Post, 3d. 3 C
30-ohm Rheostat .. 7/— | (H.F.). Post, 3d. each -
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Post 3d. each. .
_ Post 3d. each. | mcmichael, 300/600 .. 7/-
STERLING Ditto 1100/2000 .. 12_ fine .. .. 141
STE | Energe, 250,700 = 1 (Similar design to “R.1.”
SQUARE LAW | Ditto 500/5000 74/ gn to “R.1.")
Raymond, 300/600 .. 2/8 ! Standard .. .. 14/11 LOUD SPEAKERS. TWIN GONDENSER.
VARIABLE OthepSieaked: Shrouded . 18/- JUNIOR AMPLION
S o ° 3 4 27/6 - Composed of
CONDENSER H.T.C B nelStoclstient Newest Model two equal
with Vernier. 1L & pt. 42/ - JMor oE Luxe [ units of 00025
-ggas . . ggfs SpGCiallvalve holder above Post free. Oak Trumpet °"-°°‘€3dmfd§n
B o .- pane . .. 19 operatie y
.0003 .. ...23/6 | pitto. for under panel. . 1}6 55/- g,ﬁf,,’{,idsf,ﬁ,'f,:'"“ { one Knob and
All orders in rctation, Post 2d. each. aa s bial, thereby
limited number. RAYMOND enabling you
—_— . to tune two
EDISON BELL. POLAR CRYSTAL deg::h 4 circuits by one
0001 t0 .0095 Fixed 1,3 | CONDENSERS. DETECTORS. ™™ AT
o 0% - 115|001, 0003, 0005 each 10/6 o Pl s |
b P ' Microdenser ., . 5/- A .
1 e e L
Twin Detector .. 5/- alyminium ends. Knob  and dial.
Post 2d. each. EBONITE. R, sitch For Tuncd Anode Circuits. 10/6.
GOSWELL 3éx6th in, Stock sizes. Ebonite Base. : Post Free,
x6 .. oo .. 1/6 | Brass oo .o 1/4,1/6,2/-
ENGINEERING | 7:¢ e Mdw 1 1306 i/-| BASKET COILS.
8x6 2/- onite .. i . 6|6
Pty e 328 Dlfm ¢ T el § e mongmmes . | PANELS DRILLED
(CamyOpera(ed Vernier) }2 x _? o ao = g/: (With Zincite and Bornite.) |5 waxless, 200/2,000 R 1! to your
Post 3d. each. |13 %7+ .- .- 33/ 0UR WONDERFUL _MIGRO- Post 3d. Set.
——— |12 12" 2 e 6/ METER ADJUSTMENT GLASS- sPEch'cAT'ON
WEST END TR gk 65: ENCLOSED DETECTOR. WHY ; L y
! Bx8. . §/g|PAYMORE P11 Posted.cach | (p o o sy (NEW)
DEPOT FOR . tFoéeign ;ost extra. i MICROSTAT
. Cut to Size, 3d. square inch. - -
i CHELMSFORD. MANSBRIDGE. For D.E. and R, vaves .. 2/9
"’ GOSW 1] Y Varl Great difficulty in obtaining
CLdt o el J.B.” Variable | LoapiNG PLUG AND SOCKET adequate Supplies. ,
TRIC; SILVERTOWN; | CONDENSERS Brass .. 9d.  Nickel .. 1/-| .5 05 .. .. cacn 4-| H-T. BATTERIES,
VGRANIC,  LISSEN: |, dard”* Microdensers Tandea Geil 13004750 " 2/3 S R o Post 1/ cach.
LOPES; DUBILIER : ‘ Super coil to use with 650 VARIO- I F.D. 4/6. -F.D.5/- Evor-read 108v. .. ..
EDISON BELL; ETC. Al stock:i at List Pricys, METER and Adapter .. 2/9 Few others in Stock. B.B.C. 60 v. ..

HOURS
OF BUSINESS: =
DAILY -9t0 7.45

S wen: K. RAYMOND

DALY'S: 57 jjSLE STREET, W.C.2

= GALLERY DOOR 'PHONE : GERRARD 4637. = SUND, 10 to 1

= = No yesponsibility accepled on post orders unless cheques and postul orders are =

BT TR TR crossed and inade payable to the firm, Moneys sent must be registered. LTI HTH T

‘y 4 = b o Y 5 o
436 In replying to advertisers, use COUPON on last page
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TWO PAGES MORE OVERLEAF o

Please enclose name and address. Extra Postage on all Foreign Orders. P T Q
(] n a

Prices are extremely low,
80 kindly see correct Post Charges are included.

All Orders in.Rotation. Mention Paper.

(1] N
NEW MODEL.” Height witho  ALL PARTS P STF
Cap. Price. connections. NICKELLED. os FREE
. . 1 One hele fixing. i
Wl .. /11 .. St SRS SONMIERRE, - B St /3
N 0007 .. S/11 .. . Awminium end OPhone 2 B.A, .. .. Gfor 1/-
Phys. 0005 o 4/ 1 l = 2 in. plates. Meld. Piltar 4 B.A. .. vo doz. 111
2 . Accurate Constant Valye Sockets, plain . .. 10d.
Lab, 0003 .o 4/6 .o l% . capacity, (‘i\lgg with t?lholglde’ ‘d Wash ) mn
y . . . ve wi ut and Fasher.
e M, e E T ey, SR L
i .. e In., : ¥ e airs
- 4 W Electrically and Plug and Socket ..6pairs 10d.
G::;::‘t(eed 00005 (vemler) 2/6 Mechanicay;ly gc;eg sepad; Termulnals 06 ddoz. 11({;
1y, 1 cr erminais .e 0Z. .
EBONITE DIAL 8d. extra Perfost, Spade Tags .. .. .. doz 5d.
’ (At this price with Condensers only.) Many Unselicited IEmpn: Tape in. .. 2, ygs. 29(1.
peet nsulating Sleeving ..6 yds, -
INCLUDING KNOB. POST 6d. SET. Testimonials. Ebonite Goil Plugs .. S Ve ils
2 Best guality ditto .. . 2 for 1/10
AS RECOMMENDED BY LEADING JOURNALS. Ehonls Koy i 2mia.” Tt
o :ouldeg lKnohs 1kin, .. 2 for 8d,
. nobs # in. 4 B.A, 90 2z for 8d.
Most wonderful value ever offered. Ditto 1in. 2 B.A, L.z for 8d.
. Ebom:e on -handles 6 in. = 19d.
13 E3] g bonite Bushes 2 or 4 B.A. oz -
- NEW MODEL,” with 3 Plate DL, LR, Bl Wire .0 yds. 17l/d-
ior 5 g auze Valve Windows = 0o 3
en}lel at bottom. Finest possible SQU ARE I_Aw Couble 'Phone Cords, 72in, . 1/11
Tumng_ : Porcelain S.P.D.T. Switch .o 1m
= ~ Ditto D.P.D.T. Switch .. .. /s
C. Walton, Esq., Andover, says :- 0005 Blonts Vaive Holdsis 12 1/3%20a 1/
T have tested your new Variable 5 —3 33 PLATES e 650 :- i 1fs
. e ir . .10 Y s.
Condensers on a Megger and get g I&""}gn Nk i txz ds 11
5 . " & e 0 7/22 Aeria ire with
¢ INFINITY.’” (Entirely Unsolicited.) 3 9/6 onsiathrs " 3
N g ‘N'ungrla:l'mcg Tntlaé o'r Scales .o 1:/(1.
i | hoke Coi 8o oo -
Comple.te with 2 Knobs. WITH aa:mel Var. Grid Le‘ak oo 2;6
PR > oo atmel Anode Resislance .. 3/
For a limited period I will include pegnt cap.  Price. VERNIER Nickel Panel Switches, D.P.DT. .. 1 s
< d . g Ditto, S.P.D.T. L 1/
an Ebonite Dial FREE. 4in. .001 8/11 12/6 _Irnsul'atmg siceving 3 yds.. st :-/4
d N . . inned copper sq., 16 gauge 1 =
(To Retail Customers only.). . 2%in..0005 6/11 o o Spearpoint Whisker, g0 | - Vo,
" oS . det, Gold Whisker =~ .. . e 4d.
Post 6d. set Please. 2}in. .0003 6/6 i Set of 5 (one gold) o, Al e I G
b " - TE — =N Variometer (200/600) . . 2{6
UNSOLIGITED TESTIMONIALS. . W. Kennard, Sig.-Telegraphist, CL T ST
3 2nd July, 1924, H.M.S. Leammgton. Burndept Detector .. o o /8
Chas. Hambourg, Esq., _The Condensers are splendid, and.superior to any Elwell Perikon Detector .. &6
The well-known 'Cellist, I have ever seen. Please find repeat order. Screw Wander Plugs 6d.
77, Wymering Mansions, W. 9, W. Hale, Esq,, Skinderviken Buﬂon Alutk\ium 5 /-
Allow me to congratulate you on the-high standnrd 30th April, 1924. 3, Gaye St., Walsall. Brass Ditfo .. . 4/6
of excellence of your. variable Condensers. The last 4 Condensers gave every possible satisfaction 5-1 Transformer .. 11/9
The consistency of capacity values, and the fine ——highest quality at. extremely low prices. Kindly Boxes 8 x 6.. pohshed 5/6
tuning obtainable with them, is one of the points worth despatch enclosed: further order. Ditto 6 x 6 . polished §/-
noting, especially for amateurs and .experimenters out E. Shepherd, Esqg., apped Inductance Coil, 1,600 3/3
for results. Best wishes. =~ 12th May, 1924, 23, Warden Street, Dunedin. Ioo 000_ohm Fixed and chps .. 1/10
Mrs. Turner, 4, Atlbert Court, Everything came to hand in splendid condmorr, Ebomte Dials o o 8/-
1st. July, 1924, K nightsbridge. the quality far oxceedmg my expe:rahons Seven Twist Drills (H s) 1M
Many thanks for promptness, and | wish to express G. Eya"s Esq Taps 0, 2, 4, 6 B.A ERsctag 2l
my ufmost satistaction with everything purchased 15( April, 1924, -'i'albot Street, Chester. Watchmakers Screwdrivers wﬂh
from you. Condensers to hand, and more than pleased. Further e ',, u 1/=
A. McKenzie, Esq., “order_herewith. Soldo and Soldering Iron. oo 2/8
. e BIofemgoMem S.A. ~ 3. Bradiey, Esq., Is‘ovlzooﬁaé ;’satai . pair ”E
Thanks for prompt execution of order. No one else cuty Iy o
could possibly supply such wonderful quality goods at Dear Mrs. n%‘;fﬁﬁn% o i st W ctoss BluopTh gEsalits I
the prices. All success and prosperity. Set in * Modern Wireless’’ with wonderful results. : $'°°s;t° (va tcht)a (Ebomte) }/3
J. Appleford, Esq., 1 am writing the Editor to say how enormously success- umbieriSietcs /
June 25th, 1924, Sunny Dene, Somerley. ;ul your ci(o;%;nsers with Vernier are. Thanking you = =a L= -
Variable Condensers first class also the 'ph or_your kindness. ~ _9
Everything perfect. My “a-yalve set made of your Miss Evelyn Laye (‘‘ Madame Pompadour" uses Please Turn Over

parts works splendidly.

a sat in her dressing room made with ‘*Raymond’’ parts.

NN
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POST PAGES 'GONTIN.UED

EXTRA POSTAGE ON FOREIGN

ORDERS.

Special Offer of
RADION VALVES

A2 tor Amplitylng, D4 tar Detecting

10/' EACH.

Use only .25 amp, at 3.5 to 4 voits,
30 to 9
On all normal platé voltages no grid bias is needed. !

Anode volts

ot sehee, L o SRS
Rl i\ FIXED
- 5 - 3%{ | CONDENSERS.
22 ., .. tod. i Ebonite Base,
24 .. -1 =
26 1/1 ! Terminal
28 131 Fittings.
30 1/6
ost 6d. per reel. i Post Free.

Not sent otherwise.

POLAR
MICRODENSERS
5/- Post 6d.

B.B.C. PHONES
4,000 ohms.

STERLING NEW MODEL.
B.T.H., very fine.

BROWN’S FEATHERWEIGHT,
Representing the ‘cream
of British Headphones. 25/- PAIR

UTILITY SWITCHES

2 POLE CHANGE-OVER .. 5/-
3 POLE ,, oy =00 6/-
4 POLE e

‘LEVER TYPE 7/6

Subject to delivery, #
. Post 6d. each.

TINNED COPPER

SQUARE 16 or 18 s.w.g. orsft. 1f-g
ROUND DITTO . . 1sft. 10d}
11b. REELS, 16 ROUND .o2/61
T o, 18 S e
1., .20 bl e BTN
Post free.
RADIOPRESS | : )L PRICES sub-|
ENVELOPES | Y
No, 1 at 1/6 | tJect to alteration;
2,3 4 at 2 's'i i without notice. |

Dr. NESPER

(ADJUSTABLE)

i WONDERFUL VALUE
FOR MONEY.

4,000 OHM HEADPHONES.

12/

Post
6d.

S B o

LISSEN
16RANIC,
ATLAS,
ETC.

HONEYCOMB
(CHELMSFORD)
© ~COM. SIZES.
No, 150 Aerial.
No. 200 Reactance.
No. 250 Tuned Anode.
(or No, 300.)
ALL SIZES STOCKED. L

i The finest
i meter on the mar-
ket at any price.
E Tnside winding,
{suitable for broad-
cast reception on
iany P.M.G. Aerial,
i extraordinary close
.couphng, ensuring
farge tuning range.
20On  a 30 ft
indoor aerial the

*VARIOMETERS.

Vario-

e e

R AYMOND maximum wave-length
exceeds 420 metres,
and the minimum on
8/11 100 ft. aerial .
°low 350 metres. The
FALLON maximum on a full-
size outdoor aerial is
IGRANIC 700 metres, and the
; i minimum on a 3o ft.
EDISOBNELL is 200 metres. Induc-
tance, the highest
lO / possible—9.5 to 1.
; Metal feet- can be
] Post 6d. adjusted to four
- ditferent positions.
| ERICSSON
H (CONTINENTAL)
T T
8 4,000 ohms. STILL THE BEST !
E Post 6d. pr.
: BRUNET g
'4ooo 'PHONES . .. 18/61
8,000 .. 19/81
14, ooo SINGLE .. 86!
i2,0 " A

The 8,000 are fnr crystal sets nnly
: Post 6d.

BHHITGHIHTHIBHEERUITE

RIGHT  OPPOSITE

DALY'’S
GALLERY  DOOR
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K. RAYMOND

27, LISLE STREET, W.C2

JPHONE : GERRARD 4¢637.

-No vesponsibilily accepted on post orders unless cheques and postal orders are

crossed and made payahle to the firm. Moneys sent must be regisiered.

PARAGON
.EBONITE PANELS

RADIO QUALITY. Post Office “B.”
“THE BEST MADE.”

Fine-graia, DRY matt finish, ground edges

EACH PANEL in SEALED CARTON
Stamped *“ PARAGON.”

. Standard Slzes.
63x54x3)16 .. 1/9 10}xBfx} 5
168 x51 %} ’ 2/3 12 x10%X} .. 7
2/6 14 x12%x}{ .. 10
3/3 16 X1z2Xx} 1

GENUINE
STAMPED

Beware of cheap Imitatioas.
14,000 ohms %
16,000 ohms =0
: Post 6d.

C12/11
S 13/3

EBONITE COIL PLUGS

For panel mounting

FOR COILS
4 lengths a 1/-

Post free.

2 for 18

'YOU' CAN MAKE A FINE'
2 VALVE SET,

INCLUDING LOUD SPEAKER
gess box), FOR ABOUT
INCLUDING EBONITE.

i 0-16 5/6
: 06 . .. 4/
: Post 6d
s Post 6d. each.
!8.T.H.,, MARCONI, MULLARD, COSSOR,
' EDISWAN. ETC.,
D,E.R, Type, MARCON),” D.F., ORA,
ECISWAN,
21/- :
.08 Type.B.T.H., MULLARD, EDISWAN, ETG,:
- s
L S N R S Sem S | e o !
-'II|llllullIIIIllIIll.lllllllllllllllllll'd
HOURS

OF BUSINESS :
DAILY -9 to 7.45
SUND, 10 to 1%
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Prices subject to aiteration without notice.

large stocks;

MODERN WIRELESS

Every endeavour_made to keep
but am not responsible for manufacturers’ non -~ deliveries.

OPEN
WEEKDAYS
9 to 7.45.

SUNDAYS
i0Oto 1l i

| £ GALLERY  DOOR

SWITCHES EBONITE PARTS. | SUNDRIES. SUNDRIES. NO POST ORDERS.
Porcelain D.P.D.T. .. 1/11 Good Coil Plugs from 4id. "
Porcelain S.P.D.T. .. 1/3 ﬁdison Bde" t%haped 00 1015/(1_ Npuhgor:?ng;rds (6 feet).. _" /&5 Tu("E'::)er:ngmuhes - BEST SWITCH
Ebonite D.P.D.T. .. 1/8 aymond ditto - -
Ebonite SP.D.T. - 43 Bhie Spls I oS 3/3 s'g‘;ﬁ;s)s"" (T‘“°S or Fibre Strip (f%rr ;0"5) ue. | ARM,
Min. Panet D. T 1 Also at 1/- 1 ¥, o ece  14d. i
Min. Panel §.P.D.T. [10&41 2-way Coif Stands ' . gl Rncks 2;" e T Dfsc Wire, per § Ib.— 12 stuss. THE LOT
With Extens. Handle . 2 11 nd Washe * g .. 9d. 20p.  8d. | 12 Nuts. | 10.d
RIS Gt 3/5 4 Studs, Nuts and Washers 22 g... 10d. 24g... 1/- | 12 Washers, 0 8
SMALL 3-way ] ‘/e 5/ doz. 4d. 2¢. ....1/128g... 1/3
i Goswell Switch Arms ..3d.to 1/- 30 1/6 Etc., etc.
BATTERIES. Frkiical il | st s 12;6 ?gpper Foil ﬂn"co fe 23d. | various Enamel stocked. CRYSTAL {
y . r
Vulco English 45 .. 4d, | Polar e /- g ol ppt 5d. Solder per stick 2d. DETECTOR. j
., ete. 4
Evsergad'; "..4:,,,““ "' 4?:' Goin Plug on Stand .. 1/- | 166 Sa. Tin °°"”°i' 6d. | Ebonite, stock sizes, 3 /16— Similar to the 9 /g !-;
o _ae Ditto, Swivel Movement 1/3 Round Tin Copper, vari- 3 6x6 and Tx5 each 1/6 MIC MET. 2
Coil Flug and Clips. .. 61d, | "pus ge coPPen 8x6 .. 2/- 9x6 2/3 : {
H.T. BATTERIES. 1 tap S 10x8..] 3412x9 46 HACKSAW
Best Made 30 v. .. 4/ | Insulated Hooks 4 for 3d, Ei 1‘:2 §/-
Best Made 60v, 776 | BRASS PARTS. PR Dt n, upst 13 e ggﬁ;ﬁ;ﬁ&/ 16 BLADES. 1
Cemmm: S op Ig;g W.0, or Piliar Terminals 19, tooft. 1103 | Shellac Varnish 5d. (NEW.) :
Evel-leady 108y, 2276 “Small Fiflar 4 for 3id. | ExtraHeavy Aerialzoo £t 2/3 Battery Box and clnps 11d. each. 1/- doz. 4
st gis B | Bl LR | SR | e T ;
= i » Pkl i c 3
.E;gfcre;d%tli‘l:to ;ﬁ \éa'l'v: g‘t’:v':lel:se’éii 4 for ig H. gogransfolmers 3({0/ N : McMIGHAEL. 1
" e ‘¥ i 1 o . - i
- 5 (IA?o\'r;wnthI:u':\:'aSher) 1o, | Yalve Windows, niekei 40, | SHAW’S So,000, T0:000, 80,000, [§
alve Pins and Nuts, 2 a . | Choke Ccils .. 11 . .' 4
RH EOSTATS. Stop Pmssand N'uts "za :: EmpireTape, } in., zyds. / HE RTZ'TE. Flléel;ips Resistance e::g 1/6 1
Plug and Socke pr. » | Ditto,3in. .. 2yds. Iéd BEATS ALL B i
Small 5 ohms .. .. 1/3 | spring Washers 4a 1d. | Gin, Ebonite Antica S A 1/ | 2 Meg. Grid Leak .. 1/3 |
One hole Fixing .. 1/3 | spade Screws .. .. 14 | Hndies .. Py, | TOTHMSTE i / A
- Pin Screws z for 1id Battery Ciips za 1d.
s"‘;:‘"’ :°[’=""°' 0o 1'{% Spade Tags .. 5 a 1d. | Skindervicken But(ons EXIDE. )
itto and Dia : / Spring Pillar Terminals 23d. (Aluminium) 4/6 D.T 9 Type. 2 Volts. (Glass); @4
lgranic, King, T.C.B., and | g73 Spacers doz. 3d. | connecticut Switches .. 174 (For .06) 5/~ i
all knowh makes! Ditto, Small ., 3doz. 6d. | 1,000 ohm Bobbins 1/3 N d K |
Nuts,2,4,5,6B.A. doz. 2d. | 2/000 ohm Bobbins .. 1/8 . an . H
CRYSTAL Ormond Machine Cut Earth Clips (1,000 only) 3d SIDPE ‘
Screws Stocked (Bast) Sorbo Rubber Ear Caps GENUINE s - 1 B
DETECTORS, &c. *Phone Wood Screws, 1¢, pr. 1/4 STAMPED 1000 obm Phones .. 9/11 |
Col— - 13 Washers (Brass) 12a 1d. | 100,000 ohm Rersd' andl e 12/11 Single do, . .. 6/11 i
nclos rass, Large. . - Clips McMichael 4
Ditto, Nickel or Brass, Adhesive Pl'ape Roll 2§/d. 4200 obsiyS GAMAGE’S |
Large.. .. 1/6 | VARIOMETERS. .Basket Coils .. e ool 1313 i
Small Brass .. .. 9. \ . Waxless ST100 (2) .. 1/- » S oo PERMANITE. 1/- |
ﬁhf’ﬂﬁ,’,’g,f“;lf,’fﬁf,u 1Ay | "Wosnd DL and el 0TS, f1m
icr r 5 | - -
Mic, Mol Tvpe- . 28 | i, Jp/BI0 Sems 209 | wred (o) pahe CHELMSFORD, [
urndep .o o = » 3 q ?
Easi-Fix Cups.. 1d. & 114, D.C.C. and Knob 1/8 Loading Coil Plug and I
Gold Spearpgint . 3¢, | Eponite D.S. Wound, Waxed (1), 150/3-600-' 1M | MYERS VALVES. Socket— 8
Kitten Whisker 4id, with Ball Retor and Chelmsford No. 8 Tandeo 1/6 Brass . 4d. B3
Neutron Crystal 1/3 . Knob, 200/16000 metres g/ll Chelmsford, varicus, 1/6, 1/9 12/6 Nickel EO . i
:mﬂe (s"" s) su & ”_ ng;meﬁazggélmeow.n&l m 1 Complete with Adapter 2{3 & bl
00 o 71 (To use \vﬂhL\;‘anometer'. , \ POPU LAR” §
VALVES :::en ‘:"'dcd'n o 153 strong Vaive Template 6d, |- WIRELESS |
. Al BT LS Egg Insulators .1, _ FREE TO CALLERS. 3
S e, a9 SUNDRIES. Scales, 0-180, 2d., 3d., 4d | Real gitta .. .. {4, | (Limited number, of course.) §&
Butch “R” | 11 5/~ | Twin Fex +yds, g, | Dialand K'job(“-ﬂe") 1/3 | Tnick Rubber Lead-in i
by ““N':e,t,al" - u‘} D.6.C.Bell Wire, 10 yds.  5d. Cial (E':°;"‘°; = ‘;/‘L yd. 3d. | SPECIAL L.F %
- 3 3 Indiarubber covere Accumulator 2 v 40 amps i i . — k]
Phifiips .04 .17 SIéevmg : yd.) ad. Ditto 4 v 40 amps .. 16/6 R"""I’" A'.’:I"i: 2/- | TRANSFORMER. ;
Metal .06 - 17/1% | wander Plugs.. pr. 3d. Ditto 4 v 60 amps .. 19/6 | Panels Drille Few only, 12/11, 5]
g N o]
Radion (} amp.) - 10/= | goloured Piugs.. each 13d. Bitto 4 v 80 amps .. 23/~ | Radio Press Envelopes. Worth 25 /- ¥
TOOLS. R et Ditto 6 v 80 amps ., 33j¢ | Maymond Fiked Comdensers 3
ardboar rmers (300 - B
2} in. 4d., 3in, 5Hd., de Ditto 6 v 100 amps. . 41 /- 00.20160.:40000‘04“ -0005, 11°/"- FRENCH METAL {
Set of Spanners. . 1/4 4in, intervalve Transfermers 9/11 | -002,.003,. T E
Taps, 0, 2,4, 8 B.A.set 2/~ | Electron Aerial 1/a 1/ 006 1/31 01195 021/9 DULL EMITTERS. :
Small Soldering frons ©6}d. | Polished Boxes, 8by6 3/6 | Brunet HeadphonesE . 14/6 Sia ol A7 3/4 Volt, L.T. i
7-Twist (H.S.) Drills .. 1/4 | Tungstalite . 1/- | Fixed Condensers (Ebonite) IXgslxtypvaives -+ 20/- | 20-80 Velt, H.T. 17/11
New Hacksaw Blades.. 14d. | Microstat - .. 2/6 ! .001to .0005,104. .006 1/3 ' Polar Microdensers .. 5/— .06 amps,
NO POST ORDERS FROM THIS PAGE.
SUURINE TR K R YMON D SHBIRUIRTs |
RIGHT OPPOSITE = " A

I

DALY’S

=
=
=

EﬂlnlllllllllllllllllllllllllllllIlllllllh?i

27, LISLE STREET, W.C2

'PHONE : GERRARD 4637.

No responsibility accepted on post orders unless cheques and postal orders are

crossed and nade payable to the firm.- Moneys sent musi: be

-registered,

In replying to advertisers, use COUPON on last page
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MODERN WIRELESS

(Continued from p. 381))
then a o.0o1 puF fixed condenser
should be connected across the
primary of the trainsformer.

Conaccting the Unit to a Crystal
Set :

The method of adding the

instrument to a crystal receiver

valve chosen, otherwise distortion
or damage to the valve is likely
to result.
Grid Bias

Should the reader decide to use
a dull emitter valve with this unit,
then the incorporation of a grid
biasing battery is recommended,
and in order that such an addition
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Fig. 8. —Showing how
to a valve set. When
over 60 volts,

is to connect the two ‘' input”
terininals of the unit to the two
telephone terminals of the receiver,
connect the batteries and tele-
phones, light the valve to a suitable
degree of brilliance, and after
obtaining the best results,try revers-
ing the connections to the ‘‘ input "
of the unit; this precaution very
often affords better results both
as regards distortion and volume.

“Where two units are used the
connections are much the same
and are illustrated in Fig. 6.
The same precaution of reversing
the ““input’ connections should
also be tried with the second unit.

Connecting the Unit .to a Valve
Receiver

The adding of this unit to a valve
.receiver calls for the -same oper-’
ation as when ‘a crystal receiver
is used with the addition that the
H.T. and L.T. connections are
extended as shown in Fig. 8,
illustrating the connections for
ei.her-one or two units.

" Valves

It may be understood that any
geueral purpose receiving valve
may be used with this unit, and,
since a suitable filament 1esistance
is fitted, these remarks may be
taken to also cover the range of
dull emitter valves. Care must
bs taken, however, to use the
value of H.T. voltage as specified
by the make:s of the particular

one or two units may be connected
using dull.emitter valves and H.T.
grid cells should be added.

may be made,two separate terminals
are provided. A battery of about
43 volts made up from flash-lamp
cells is sufficient in most cases,
though with the valve chosen,
instructions upon the wrapper of
the vealve are usually to be found.
The inclusion of this battery of a
suitable voltage will eliminate the
“ woolly "’ speech which is some-
times experierrced when using -dull
emitter valves for low-frequency
amplification.

Should the battery not be used
or shouldthe cells become exhausted
from use, then the two terminals
across which the battery would
normally be connected should be
short circuited.

Test Report
The unit as illustrated, when
connected to a crystal receiver in
S.E. London, using go volts H.T.,

"gives the standard volume for a

c.ystal and note magnifier circuit.
Connected to a single wvalve
reaction receiver in the same

district,” with the same value of

H.T. voltage, fair loud speaker
sirength can be obtained from
2LO, whilst all other stations
within range are amplified to a
standard consistent with that of
any other low-irequency unit the
writer has tried.

Throughout the tests the aerial
used was a small indoor arrange-
ment,
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Test for Common L.T. Negative
and H.T. Negative Connectiop.
In those cases where readers do
not know whether their valve sets
are connected L.T.. positive to
H.T. negative,or whether the two
negatives are connected together,
the following is an easy test :—
Take a’pair of telephones and
connect one pin-to one side of a
flash-lamp cell. The other tele-
phone pin is now connected to the
H.T. negative terminal, and the
L.T. positive terminal is tapped
with the free side of the flash-lamp
battery. =g
If a loud click is-heard in the
telephones, then the L.T. positive
is connected to the H.T. negative ;
if no click is heard, then the two
negatives are connected together.
Duning: this test both the H.T.
battery and accumulator should be
disconnected from the szt.

X¢ SR e ssassanase

+ THE JUNE SINGLE
> ‘“VALVE SET L 8

4 +
N e e S
To the Editor of MODERN WIRELESS.

Sir,~—Saturday afternoon, July
19, being very wet, the writer
and his friend decided that they
would endeavour to build the
single-valve receiver by H. K.
Simpson as described in the June
issue of MoDERN "WIRELESS with
a few odd parts which had been
discarded. Not havingany ebonite
or sufficient terminals, and all
shops being closed, we decided to
use a2n old_ gramophoneé record
(without any treatment) for the
panel, and to use valve legs and
brass screws to make up for what
we . were short in terminals. The
work was commenced at 3 p.m. and
completed at #.20. p.m., which
included an interval for tea. After
completion the high power station,
5XX, was received fairly clear with
No. 200 Igranic coil in the aerial
and 250 reaction—aerial is span
of 2 wires, 5 ft. apart, about 25 ft.
long by 40 ft. high. We tien
hexrd Manchester with 50 coil in
az-tal and 75 in reaction until
¢.30 p.m., when we were switched
on to London. I may mention I
hava built the S.T.100 as described
in your journal, and can hear all
B:B.C. stations with careful tun-
ing, Manchester and Glasgow being
very strong. I can also tune in
Radiola, and on Saturday night
last we heard the ‘‘ time signal ™’
from Eiffel Tower. My reason for
sending you this lettér is to tell you
that I greatly appreciate the help I
have received from both Wirelegs
Weekly and MODERN WIRELESS.

Dublin. R. STEVENSON,
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The Dominant features of the A.J.S. Two, Three and Four-Valve Receivers
are Efficiency, Selectivity, Power and Clearness of Reception. The List
Price is the Last Price, the specification embodying everything ready for
installation and the prices include all Royalties.

Complete Sets con-
sist of Panel, Valves,
Head Phoncs High
and Low Tension
Batteries, Aerial

A Thing of
Beawty and a
 Joy for Ever.

Wire, Insulators,
Lead-in Tube.
This handsome Ped-
PRICES : estal Cabinet fitted
with an A.].S. Four-
Panels only, Valve Receiver, High

and Low Tenslon
Batteries, with A.J.S.
Loud- Speaker, the
homn of which match-
es the wood, is sup-
plied in mahogany, or
inLightor Dark oak,
complete with all
accessories ready for
use at

£52 10 0

fee our Stand, E4,

Palace of Engineering,
cludes Walnut Case, /) British Empire
but excludes Valves - Exhibition
and Accessories, e d

ﬂ If you wish to secure this Valuable
Agency write for our trade terms.

LI Two Valve Panel,
£12 0

Three Valve Panel
£15 17

Four Valive Panel
£20 5

Compiete Sets,
Two Vaive Set
£17 10

Three Valve Set
£22 5

Four Valve Set
£27

“Panel only” in-

A. J. STEVENS & CO. (1914), LTD,
Wireless Branch, Wolverhampton.

FUTURE?
FALLON FIXED CONDENSERS

are made of the highest quality mica and copper fofl, each one
tested and guaranteed.
Fitted with soldering tags and nuts for making clean connections.

FIX “FALLON" CONDENSERS—they improve results for all Sets
Capacities up to .001 - - - ~ 1/3 each
» - 0015 and 002 - - - 2/

Fallon-Fixed Condensers are right up to *“ Fallon® Standard
1f your dealer cannot supply you, we will.

MODEL A iI. VARIABLE CONDENSERS

Special Features.—One Hole Fixing. Tag Connections, Heavy
Aluminium Top and Bottom Plates.
Metal-to-metal adjustable bearings. Stout, well-cut aluminium vanes.

001 .. Plates 57 .. Price 8/- .0002 .. Plates 13 .. Price 4/6
0005 .. s AOE L 5 O] Vemier‘.. D 5 .. ” S
0003 .. - xg 4 _ 5 5/6 Vernier . L5 3 .. » 3/6
.000258 ..

BRITISH REPUTATION —Your Condensers are not FALLONS unless
the name FALLON appears on same.  Write divect for Trade Terms.

FALLON CONDENSER CO., LTD,

E RIBBON WORKS, BROAD LANE,
'Plhione: Tottenham 1932.
City Depot: 143, Farringdon Road, E.C.1.
Manchester Depot : Scolhsh Depot :
19, Bridge Street, Deanpsgate. 120, Wellington Street, Glasgow

P Barclay A6~

Al Con:sponduxcc and Post Orders to Registered. Offices and Works »—
WHIT N.15. E
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gxpfanatzons

10 minutes late! — and the usual demand for
explanations.

Watch slow ? — the missing stud ? — detained at
the office ? or shall it be something really
convincing ?

Perhaps the unblushing truth for once in a way.

Even in these blase days, the interest of handi-
work sometimes makes us forget the ilight of
time, and there is much to be said for the man
who sticks to his bench.

There is also much to be said for the lathe {hat
keeps him there.

Before buying tools send for our catalogue.
Write to Dept. MW,

Wade prices are usually low,
Wade quality invariably high.

THE WADE No. 2 LATHE.
Back-Geared —  Self.Acting — Screw Cutting.
Takes work up to 4 in. diameter and 12in, in Jength,

£6 3 10 2 O complete

CAY. Small Too}s Limited, 181, Queen Victoria Street, London, E.C.4.

(Ep.s.1)

In replying to advertisers, use COUPON on last page 461
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“Yor bettor Radio
Heproduction

Ilustration shows
Swan -Neck Model

l Mo  ARIS - £6-0-0
: Write for leaflet WD 8
& giving full particulars

of all Amplion models.

From 27/6 upwards.

S Stradivarius, in the past, gave to the world the
most perfect sound-producing violin, so does the
House of Graham give to the world to-day the

most perfect sound-reproducing loud-speaker. The
‘Service of the House of Graham, backed by nearly 40
years of experimental research, is at your disposal,
and will ensure that gyour AMPLION will be a
‘¢ Strad.”’” Every Amplion means Better Radio Reproduction
—enjoy your broadcast concert with its aid and .appre-
ciate to the full the meaning of purity of tone and
distortionless reception.

| ' + Wireless
A N Loud
| Speakers

Obtainable from all Wireless Dealers of repute,

e v ALFRED GRAHAM & CO. g,

r_"‘ i Sydenham 28z0-1-2 (E. A. GRAHAM) 25-6, Savile Row,

. ] W.1, and
Telegramss St. Andrew’s Works, Crofton Park, ;, o 5t

{ e M 'LONDON, S.E 4. Claphami, S.W 4.

The
World’s
Standard

P A
bt

e

462 In replying to advertisers, use COUPON on last page
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Fig. '5.—Changing over to long waves:~

Continued from page 403.

of all one after the other in the same
circuit and with the same tuning
condenser. Unless the condenser
readings are within one or two
degrees, of each other, pairs of

inductances or of transformers will.

not work weéll together when tuned
by a double condenser for short
wave reception. It must be remem-
bered that upon short waves the
tiniest increase in capacity makes a
comparatively enormous difference
to the frequency. Hence, unless
inductances or transformer pri-
maries are perfectly matched one
of them will probably always be
slightly detuned. This obviously
does not make for efficient working.
On the longer waves such as those
of our own broadcast-band, slight
differences will not give rise to any’
noticeable ill effects, and when we
tune up to 2,000 metres or more
complete efficiency will be obtained.
It is not really a difficult business
to match the sub-panel wiring of
two circuits if a little care is taken
in' the design. Provided that the
components of both- - circuits are
equally spaced leads can be made
of exactly the same length, and if
care is taken to arrange them the
same distance apart in every case
capacity differences should not be
noticeable.

The Long and Short of I

For very - short wave work,
then, I am disposed to recommend
that two separate condensers

should be wused for tuning the
plate circuits of high-frequency
valves. The main objection to the
use of a pair of condensers so far as
I can see is that it does rather com-
plicate the question of searching.
If a double circuit tuner is em-

ployed one has four variable
condensers — the A.T.I., C.C.L
and’ the two anode condensers

—all -of which should really be

moved simultaneously. Not being.

gifted with prehensile toes I have
not so far been able to discover any
ready method of doing this! In
practice it is'a good deal more sim-.

ple than .it"will appear on paper.
One knows-the approximate tuning.

of both A.T:I, and C.C.I. for any
wavelength, especially if square.

law condensers (I cannot refrain.

from mentioning these again,since
I am so delighted with their per-
formance) are used, and even if no
wavemeter is available one can
usually set these two at somethmg
approaching the required' adjust-
ment. Now with two stages of high-
freguency it is not essential,unless
sigrals are so weak as to be 11ardly

-detectable that both should

A7
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setting. One can now use one’s two
hands for operating the closed cir-
cuit condenser and that tuning the
first anode, and in most cases even
the weak signals of a distant short
wave station will be picked up in
this way. Once found they can be
tuned to their maximum strength
by adjusting the other-condensers.
For medium and long-wave work
the double condenser .is entirely
satisfactory ; it saves one any
amount of trouble, and if due care
is taken in matching the two cir-
cuits and their components it will
be as efficient as can be desired,
even by the most critical of
amateurs.

A Condenser -Point

A very important point in the
reception of either very short or
very long waves is that the con-
denser should be up to its stated
maximum capacity, and that it
should have a very low minimum
capac1ty If the maximum capacity
is much below what it ought to be,
or if the minimum capacity is high,
the waveband covered by any par-
ticular coil used in conjunction
with the condenser will be a com-
paratively narrow one. The effects
of small maximum capacity are
obvious. Those who care to do so

‘can easily prove to their own satis-

faction that the waveband covered
by a condenser whose maximum
capacity is .0005 ¢F with a mini~
mum of .00005 uF is very much-
smaller than one which ranges fromy

# Movins PLATES

&3

(

|

|
i

E

A

g

]

Fig. 6.—Showing how a double condenser is wired in circuit.

sharply tuned. It suffices, there-
fore, to set the second tuned -anode
condenser at approximately the
right setting and to use the first for

.searching. -Again, if the coupling

is kept not too loose, the adjustment
of the aerial tuning condenser is not
over critical. This again can be
placed at approximately the right

463

0005 pF down to .00002 uF.
Using the ordinary formula 1883
v L x C, and allowing .00003 xF for
the distributed capacity of the coil,
a simple calculation will show you
how much is lost if the minimum
capacity of the condenser is large.

LAMBDA.-
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New R.I. Transformer
Messrs. Radio Instruments, Ltd.,
have submitted for test a sample

of their new pattern of the well-"

known R.I. intervalve L.F. trans-
former. )

This exactly resembles' in ex-
ternal appearance and finish the old
pattern instrument; but has a
sectional winding, both primary

secondary. The effect of this is
claimed to be a considerable reduc-
tion of self-capacity (distributed
capacity) in the windings, with
resulting greater and more uniform

amplification  at audio-
frequencies. A
wire is also used than heretofore.
The same type of liberal iron core,

with thin laminations which are

high

larger gauge of

September, 1924

offer a twelve-months guarantee
with this instrument.

It will give - the experienced
investigator considerable confidence
to learn of the ample use made by
the manufacturers of the unrivalled
facilities of the National Physical
Laboratory for accurate scientific
standardisation, in the develop-
ment- of this instrument. The

and secondary coils being divided
into six portions, each in a separate
compartment in the insulating
bobbin, and with the primary
winding now arranged outside the

not short-circuited for eddy-
currents by bolts through them, is
adopted. The turns ratio is given
as 4 :1,with a primary inductance
of 11 Henries. The makers actually

curve showing the actual voltage
amplification (A.C. voltage across
unloaded  secondary of transformer
following an amplifying valve:
AC. voltage applied on the grid

ABOLISH
HAND
CAPACITY

e T -

“ENORAVED DISES (A.T..H.F.0°
LANK) ARG 'SUFPLIED.

- BEG, -
W‘l VERY CONOENBER. THEY
‘p 18 AECESS. LABEL.Y
FANELISU~NEDEI‘AR'
No 'rn: ArrEAnANcE VERY

: '
L nEA
] BQUARE OPERATING SPINDLE. : ¢

i g "s0L1D; POLIGMED EBONITE
BOLID POLISHED uon:'r: } KNOB.
DIAL. ENGR RD T B
wum.z OF "TH mcuMFEa “\l

cnzw Fon Locumo DIAL tNTO
T10! THE DIAL CANNOT -
4 Possnau SLIPONOE IT 18 F1XED,

NCE. 0-180. ,EACH DIVISION
R!PR!IINTS ONE AGTUAL
DEQNER OF MOTION IN ROTOR

ECHTES,

The Naylor  *Fuilstop”
Condenser embodies many

V BMAPED CUT IN ALUMINIUM
.D1f3 FOR EASIER AEADING.

[ vore oo | e S improvements of great im-
- XN . UL Ld 3 . .
et i T R portance-including the com-
ETAL - i . . v F . .
BT vema mvores plete elimination of all hand
e CONNECTION TO EARTH fon capacity effects an(_i a con-
QEAR INTERPOSED BETWEEN -OPERATING :nsc GEARE. Ano h i :
g;en»:,{rlmuof::;r"uo noTon Sequent smoother Operatlon
v e TR U 2 : and audibility, Adjustment
AUYOMA'IC FULSTOP, QivViNG . S
: e A o rans. ™ is effected by means of a
EBONITE BUEM FITTED ToO —
3o cipiecgel, e patent gear that makes ex-
NG PLATES ETRAYING PAST THE N . - ..
SN fr Fuiliaaggs sussTanTaL uano. poLiswep | tremely fine tuning possible,
R and entirely removes- the
‘PRASE BF ASHERS B[327 . K,
I Fritgn, "TACING wasne - T~ necessity for a separate
[ ’ T o cSaNRlEE, Vernier Condenser.
I* nUAL]ﬁ POLlSN.ED PIVOTED BEARING.
EBONITE END PLATE

Ask youn‘D.ealei‘“
Notice the many advantages illustrated above kg 05

Every detail of the “Fulstop” Condenser is as petfect as it can be made.

001 .. .. 13/6. 0003 ... 10/3.
0005 ... .. 11/3. 0002 9/6.

Mest good wireless dealers stock the * Fulstop” Condenser. -If any difficulty in obtaining send to

Prices: —

Sole

waneere wersJ. H. NAYLOR, Ltd., The Wiend, Wigan.
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of that valve) at different frequen-
cies from 300 to 4,000 cycles, as
determined by the N.P.L., indicates
a flat characteristic from 4,000
down to 2,000 cycles audio-fre-
quency ; falling to about 50 per
cent. of the average amplification
at 500 cycles ; and to about 38 per
cent. at the lowest frequency
measured of 300 cycles—a fairly
low note. Accordingly it was to
be expected that there -would be
but little distortion noticeable in
overation, in amplifying speech and
music ; but a slight loss in the low
bass notes : giving what. is some-
times loosely ter xed a rather ‘* high-
pitched ' effect.

On actual trial, in conjunction
with a loud-speaker equipment as
nearly above suspicion as appears
to be possible at the moment, in
comparison with the standard L.F.
amplifier this new pattern of the
R.I. showed noticeable improve-
ment over the old pattern, in the
matter of distortion, the tone being
rounder and fuller, due to the in-
clusion of more of the low frequen-
cies : this was particularly notice-
able on organ music. The degree
of amplification on ah average was
about the same as with the old
pattern, and approached closely to
the standard. Compared with
standards in the matter of tone,

except for the slight raising of the
* pitch ”* (or selective amplification
of that particular portion of the
scale), the performince -wds good,
and - ‘mar edly superior to the
-average run of even: high-priced
transformers. Comparative tests
with approximately pure notes of
different pitches substantiated the
claims for fairly uniform amplifica-
tion over a large range, the typical
resonance peaks of poor L.F.
transformers being absent.

The customary routine tests of
insulation proved satisfactory. The
workmanship and finish of the
instrument were up to the usual
high standard of the mwakers.

Vanicon Variable Condenser

With reference to the Vanicon
variable condenser reported on in
Vol. 3, No. 2, of MoDERN WIRE-
LEsS, Messrs. Dubilier Condenser
Co. have drawn our attention to
the provision made in this instru-
ment for panel mounting. By
removing the knob and scale from
the spindle it becomes ‘an easy
matter to take off a circular false
panel on the top of the condenser,
which carries the stops and zero-
mark of the scale : this is then
placed outside the panel (where it
affords an attractive finish), and
the condenser proper is secured by
small screws below the panel. The

MODERN WIRELESS

terminals are then behind-and clear
of the panel, and easily accessible,
We understand that instruections
for this operation are to be attached
to instruments supplied to “the
public. It is evident that con-
siderable thought has been given
to the matter. of providing an
effective and extremely neat mode
of mounting this condenser.

M.L. Anode Converter

Messrs. M.L. Magneto Syndicate,
Ltd., have submitted for practical
trial a sample of their ! Anodé
Converter,” for providing a reliable
H.T. supply to replace the custc-
mary H.T. battery. This consists
of a small motor-generator, work-
ing off an ordinary 6- or 12-volt
accumulator, and mounted on sup-
ports inside a metal case so as to
minimise vibration and noise and
to reduce direct interference. It
is particularly suggested for use in
power-amplification . work where
H.T.batteries are rapidly exhausted
by the large demands made for
plate current. Several types are
made, each of which is rated at
20-milliamperes continuous load,
but of voltage ranging from 70 volts
to 500 volts.

A filament-rheostat type of
resistance-controller is fitted in the
L.T. side, which gives a narrow and
convenient control over the output.

&’wfﬂ”“ e 3

%

in thz circuit of the set you are assembling
FIT THE POWQUIP L.F. INTERVALVE TRANSFORMER,
then you will know that cannot improve

this portion of your set, nor makeit K etter, nor more reliab'e,

Accurately and scientifically made, and fully tested by
many exhaustive tests. Guaranteed for twelve months,

Open model 14/6 -Shroud-d model 18/-.

FCMEK EQUIFMENT

KINGSBURY WORKS, THE HYDE,
HENDON, N.W9
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The current demand is from around
1 ampere” for no load to 1} or
2 amperes full load, at 6 or 12 volts
according to size. The 12-volt
unit, which was given an extensive
test, operated quite well on 6 volts,
with proportionately lower output.

A smoothing device is provided,
consisting of the usual -iron-core
inductance and smoothing con-
densers, which has - alternative
modes of connection. Extra

smoothing units, for use-in special

cases, are also supplied.

On practical trial it was found
that a distinct hum was noticeable
when the generator was used to
supply H.T. for both detector and

- power-amplifier valves, and was
" run off the same L.T. battery. With
a separate battery to run the unit
the hum was quite inaudible at any
distance from the loud-speaker,
and extremely powerful loud-speak-
ing results were obtained. The
best mode of operation appeared to
“be to use a separate small H.T.
battery for the detector-valve, and
separate L.T. battery for valves
and generator, using the latter
‘exclusively  for supplying the
20-milliamperes or more of plate
current at 150 to 300 volts for
power-amplification.
The generator ran steadily and
- silently, and was readily con-

“just
-circumstances.

“in this condition.

trolled. The general workmanship

and finish were of the highest
order. !

Dull-Emitter Dextraudion Valve

A sample of the new one-volt
Dextraudion valve has been sub-
mitted for test by Messrs. Economic
Electric Co., Ltd.

This is similar in general appear-
ance and’ design to the bright-
emitter Dextraudion valve, having

-the same type of rectangular trough-

shaped anode; but has a dull-
emitter filament rated at the un-
usually low . figure of & waft
—s.c., .1 ampere at.1 volt.

On trial -the sample valve took
.I2 amperes at 1 volt on the fila-
ment, for’ satisfactory - operation,

-the saturation plate-current being .

2 milliamperes : the filament is
visibly red under these
The wvalve will
operate both as detector and ampli-

fier with considerably less than 1
“volt on the filament, and with the

latter at so low a temperature that
it is almo5t invisible even in a care-
fully darkened room. It is, how-
ever, not advisable to use the valve
With the fila-
ment at a bright red heat the fila-
ment current rose to .15 amperes.
Tested at .12 ampsres in the
filament the characteristic curves
showed thaton 50 or 70 volts H.T.

“degree of
‘reached the usual standard obtain-
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and with a negative grid-bias of a
few volts, the desirable long straight
portion for distortionless amplifica-
tion was obtainable. On 70 volts
H.T. over half-a-milliampere plate-
current was available for modula-
tion under these circumstances : it
is not surprising therefore that on
practical trial in reception most
excellent distortionless loud-speak-
ing was obtained on a two-valve
set at short range, using this valve
as a note-magnifier. With up to
150 volts H.T. and grid-bias of
5 volts maximum a large volume of

"sound’ was obtained, without signs
“of -the distortion™ due to partial

rectification, and somswhat impres-

‘sive in view of the small amount of

energyv consumed in the filament.
In high-frequency amplification
using 50 volts H.T., the valve

-replaced a standard bright-emitter

R valve effectively, and gave a
amplification which

able, by actual measurement.
‘As a detector the results obtained
fell a little short of those given by

.the pea-nut type of valve; con-

suming over twice the current ; the
valve oscillated * readily, and
opzrated bast on moderate H.T. of
about 3ovolts. Microphonic effects
were not noticeable.

(Continuel on page 469.)

ENSURE THAT YOUR WIRELESS RECEIVING SET
IS SIMILARLY =

EQUIPPED.

BROTHERS. & CO LID,

WGADLWICH,
LONDON,

-y S.E.18.

o~
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WIRELESS ON EASY TERMS!

GAMAGES have now extended their easy payment system

to Wireless, and you may now secure, cn payment
of first deposit;” Wireless Sets and Apparatus irom £5
upwards, balance being payable in monthly instalments.
Write for details to Wireless Dept.

SR TR TR AN T

GAMAGES

By rigid-adherence to their years-old™
) policy of- UTMGST VALUE "FOR *,
}[, MONEY; Gamages mean to Keep
their prou1 position of * Londons
Premier Wireless Supply House.”
AW orders, post or personal, are
dealt with Zyy
men who are-
themsglves
Wireless Ex-

SIS
SHIFHAHRNE

0

The VELVET ”
FILAMENT RESIST- /@’
ANCE. :
A High-class Variable A e , A
Resistance foroneor two K\ ' ° 7 A “* SHIRLEY *  PNEUMATIC
valves. Beautifully fin- \ ~ '
Made to fit all standard -

ished anda per- ‘\\ i
Post 30, pone Ui
ost 4d. Price ’
- receivers. Price per pair

Get a Piece of Postage 6d.

GAMAGE'S “PERMANITE”

with the utmost comfort.

The Finest Crystal in the World (Regd. No. 438341). To obtain the best results from
¢ permanite ' Crystal now supplied in two sizes :—The 1 /6 size which -is

easily broken into two or three pieces for keeping in reserve, and the
HANDY SIZE that fits the Crystal Cup. Price per box

- MORSE KEYS

the new B.B.C. Station at Chelmsford, you must use the Worl I- famou51 / |

Both supphcd complete with Cat’s- whisker. l

I Visitors to Wemb'ey
are invited to visit our
Stand in the

I Palace of Industy
} Main Avenue-for
i Radio Specialities

_._-_--._.l
i}

finishe!,
P~ accurate working. Tapping Key

Larger
> , Sugerior ,
in. Quality
c

Pmre

THE

SUPER "PHONE PANEL O

A beautifully ﬁﬂrlush%g?xxlg%nent with -

lacquered terminals

4 PAIRS OF 'PHONES. Size / TERMINALS
Very handy for Aerial, Earth

5 in, x 2 in. x 13 in. hlgh
j andBatternyres,ctc Beau-
tifully made and fin-
shed. Per doz. elther 1/6
Post 2
7 IIlIIIIIIlIIIIIIIIIIIII|I|II|II|IIIIIIIIIIIIIIIIIIL
C¢oiL. HOLDERS

/ For Horeycomb and Burndept Coils.
'/ Best ebonite with all brass parts fin-
f shed dult nickel. Perfect movement =
§ which can be tightened when using =.
large coils. For For 3 Coils /
T\\d Cotls Post O Post 6d. Re-| 6’ -=

= duced Price
o ullllll|||||ll|||||||l|||||H||l|||l||||||II|||||l|||”||||IHIﬂlmllll"“”l”ll—
Send for New [llustrated Wireless List.

A. W. GAMAGE, LTD,, HOLBORN, LONDON, E.C.1.

Send )ow order NOW on our Glramnlre
of Satisfaction or money refunded in full,

BT

IHHEHNInnE

=l

nunm.s.m.. -

@s@‘\"@m R LD D <D D <D

T

BENETFINK'S, CHEAPSIDE, E.C.2

In replying to advertisers, use COUPON on last page 463
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IEMEN

HEADPHONES.

Unsurpassed for clear-
ness and purity of tone.

PRICES.

120 ohms P .. f1 2 6
2,000 ., 59 8T B @
4,000 , . £1 5 0

Also manufacturers of :

LOUD SPEAKERS, JACKS AND

PLUGS, LIGHTNING PROTEC-

TORS, SWITCHES, CORD TABS,

EBONITE, WIRELESS SETS,
Etc:

Obtainable from al dealers.

SIEMENS BROTHERS & CO., LTp.
WOOLWICH, LONDON, S.E. 18.
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TO CONSTRUCTORS!

We specialise ‘in the supply of Cabinets, Panels and’ Parts

Nothing Better to be had.

Polished mahogany Case, with hinged lid.
Ebonite Variometer. Enclosed Detector.

for sets as described in “ Modern Wireless >’ and ‘‘ Wireless
Weekly,” and invite vou to inspect various models. Only
high-grade components supplied.” 5
SEND STAMP FOR DESCRIPTIVE LEAFLETS:
Cabinets are best hand-made in seasoned walnut. Panels

“KINGCRYST” sz,

Coil Holder for Loading Coil, with Shorting 'l’l o= l"‘ . €
Plug. Ly X | are high-grade ebonite, guaranteed electrically, matted both
31 /6 fFoftage 6] - ¢ | sides, edges squared, accurately. drilled and engraved.

. - Ca;b;net. Ianel.
No. 200 Burndept Coil for receiving 5XX. 7/- " LROom . *2 ° o &L
S8R BUTY (asiuing N 26 P L L B ThA
Coil) ... .. £3=-5-0 | All Concert de Luxe " K ;n [~ .. 15)-
. : | Omni Circuit o ro od 706 .. 28)-
EYeEnvthing ofithe BEST, i Transatlantic Five FO 5156 e

READING RADIO INSTALLATIONS,
17, King’s Road, Reading.

#35.A.CUTTERS,’’ 15, Red Lion Square, London, W.C.1

'Phone: Chancery 8o4z2.

" NO MORE CATWHISKERS
J NO MORE ADJUSTMENTS

o 'y
lWhy deenil Someone 26 A Pesiaigot
(M {‘LZ__ s /_i i 7 Post Free, X Detector
/'//’

which Cannot
P g0 Wrong
Not so very long ago the common or garden The * Hovimo " Crystal Valve must
pin, which positively won’t *‘stay put,” i nott beDwnflxsed \vitt!l: the otrdtinag
9 S ermanent ’ Detector, neither is it to
Was . SeTIOU S _tO the rising [zl compared with the Silicon-bornite and other
tion. Millions of babies howled their dis- S be erie Dol
trust of it. But ingenuity has domesticated s % CRYSTAL
it to-day in the far more comfortable safety- i E HOVIMO . VALVE
pin. is an entirely new invention. Can be simply adjusted to
CLIX—the inelpcautiita gl Sont i B el bor irparablasiasber Tootea” Lahbrs
5 5 ectific 3 -sp o %
marks as great an advance in radio and elec- producing a ;ema,kab,y pure tone.  Ask your dealer forIt,
day life. It supersedes all forms of switches, M. MOLBACK, 27, High Holborn, London,
plugs and terminals, for it does all their work e
—and does it better.

suit the individual set, and once right always right. Is ejually
trical science as does the safety-pin in every- Everyone Guarauteed:
Ww.C.1.

One hole fixing.

Handsome nickel dial,

Phosphor Bronze
contact arm.
Retail T
L};';:“ The Safety-Pinof the Radio and Pat.
ith .
1 locknut;\,q Electrical Industries 12452 6 obms
ulid. ‘ 1S ohms Q
Insulators (six The introduction of this ingenious combination coC
colours) plugsocket marks the advent of a standardised system er}dmg cannot be damaged by 30 obms \o
1d. each. of wirinp. ordinary use. | ! ) ) b
Bushes  (six Oblasnabl * from all good Wireless Dealers or Size. 1% ins. diameter, } in, high. b)
co;o;m)pair direct from the Palentees and Manufacturers : From all Wireless Stores or direct from : %pﬂ\ Q,sg
crix is AUT (R?dVLE Y od CR[S[ LTD The Bediord Electrical & Radio Co., Ltd., %QV W
10 ngmens an ontraciors, 4
g:;ir;;!eéiwosg 84, VICTORIA STREET, LONDON, S.W.1. Electrical Engineers & Manufacturerss 3 % o
[ 22, Campbell Road,Bedford.

Send vour ‘‘ burnt-out " valves to aproper valve anpfacturerfor repair.  You
will get them back same as new—and perfectly * hard,” i.e., with thorough

vacuun, Ve guarantee our repaired valves:
(1) Not to consume more current 600D
(2) To have sam= amplification;
(3) To have same radiation. TRADE
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 TERMS

be supplied, Please add postage (usually 3d.) when sending remittance.
0 itk testi ; "
\ ur files are packed with testimonials from users who regularly receive We make the new Radion Low Con

American Broadeasting on our repaired valves. o e

N — We cannot be cqualied for good work, low price and QUICKNESS. :“Tyﬁ'rldono‘: a::s%aq”zﬁr‘r:; uss:‘ onty
s7E——n RADIONS, LTD., Bollington, Nr. Macciesfield. advert. elsewhere in this iss5e,°“"‘
. o S ———— S ettt ey

468 In replying te advertisers, use COUPON on last page
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In..general, .we..can,
recommend this valve for use
whete L.T. supply-is a serious con-
sideration, as a single moderate-
sized dry cell for each valve is all
that is required. With proper
adjustment of H.T. supply, and in
particular ample H.T. on the L.F.
stages and from 1.4 to 5 volts grid-
bias in the latter case, results can
ke obtained that compare well with
those given by R valves.

Marconiphone ‘‘Ideal’’ Distortion-
less Transformer

Messrs. Marconiphone, Ltd., have
sent for test a sample of the new
“Ideal ” L.F. intervalve trans-
former, that submitted being the
2.7 : I ratio type, designed for use
in particular immediately after a
valve of high impedance such as the
R., D.E.R., V.24, etc, and in
general as the first stage of L.F.
amplification after rectification.

This is a very large, heavy instru-
ment, the circular iron casing en-
closing it being 3 in. diameter by
about 2% in. high, small terminals
being mounted on ebonite strips on
the top. Drilled lugs are provided
for fixing in the set.

The design of this transformer is

particularly interesting, the coils

.gertainly

MODERN WIRELESS

are interleaved, and suitably spaced,
whilst the iron circuit is excep-
tionally’ liberal. The- makers de-
scribe elaborate tests which are
carried out during the assembling of
each instrument, and have “the
notable courage to gwe a printed
guarantee of performance-- amplifi-
cation to'be within s5-per cent. of
that shown in characteristic curves
given for each type with standard
types of valves ; and replacement
free of charge within six months if
a break occurs in the winding, sub-
ject to reasonable usage.

The curves give for the theoretiecal
voltage amplification, measured in
a somewhat arbitrary manner as
the ratio of the A.C. voltage across
the unloaded secondary of the
transformer, used affer an amplify-
ing valve, to the A.C. voltage of the
particular frequency applied to the
grid of this same valve (and there-
fore making full use of the amplifi-
cation of the valve) show a very
high and uniform amplification
over an unusually long range of
audio-frequencies. Withthe2.7:1
ratio instrument, and an R valve
(M= 10), this ** voltage amplifica-
tion "’ is given as about 33 : I over
the whole range from 4,000 down
toabout 700 cycles audio-frequency,

. signals,

‘stage,

cycles—an extraordinary perform-
ance.

The actual amplificaition of
though related to this
theoretical *“ voltage amplification"’
is naturally much less ¢! by actual
measurement with this instrument
and an R valve used before the
ransformer, with a small power-
valve and 170 volts H.T.. with
proper grid-bias for the second
the amplification was
sensibly less than that given by the

$tandard, which gives a pretty
uniform average of 7:1 actual
measured  signal-strength. The

comparative low ratio of this trans-
former, while it makes possible a
high-impedance  primary (and
accordingly more uniform amplifi-
cation of the lower notes), had cut
down the available amplification
in comparison. It will be interest-
ing to test the higher-ratio patterns
of the ‘“ Ideal "’ transformer in this
connection. The makers give par-
ticulars of a 4 : 1 type, for use with
low-impedance valves, or to get
maximum results from an R valve
and a special 6 : I ratio type for
use in the last stage of power
amplification with power valves.

It would be a revelation to many
of those who tolerate present-day

. being divided into sections which

and only dropping to 28 :

1 at 300 loud-speaker performances to note

RADIAX Duplex Basket COILS

Far more efficient .than honeycomb or anv other type of coil.
Exceedingly strong and rigid, mounicd on standard ebonite plugs.

Wave— - Wave-

7 No. Price lgngth_ \ No..  Price. length.

=l 252 3507 100 2/6 1350

— A 7/// 35 2/ 450° 150 -2/6 2000
\& i d . 50 2/~ 650 200" 33 2600

N W2 75 2/6 900 J~250, 4/- 3200

\} 3oo, 5/~ 4000

Complete et of 9 for 25/—
YOUR DEALER CAN SUPPLY RADIAX COl\[PONFNTS

NOW more uan ever owners of valve sets are on
the look-out for the test apparatus to enable them_—f
to improve the power and selectivity of their
sets. While Transformers give best results on™—
certain wave-lengths, it is often found tha;
Tuned Anode Coils, which offer a most efficient
and convenient form of intervalve coupling,, )
give btetter results on others. Ev.\"perim'enters
and enthusiasts therefore should possess both.

Reactance Coil, Half Plugged
into Anode Coil.
RACIAX H.F. TRANSFORMERS OR TUNED ANODE INDUOTANOES
180-350 metres 900—1,600 metres .. 6
330-550  ,, ‘ e 1,600-2,600 T
;oo—gco s od ob 6/— 2600—4,000 - o e 106
Any of the above are supplied ** matched ** it required at an extra cost of 6d.

TAPPED ANODE INDUGC- REACTANGE.
TANOE.. 180-3,000 metres. Attaches by a pin plug
This new Radiax Registered to any of our H.F
Intervalve Coupling for the Iransformers or T.A.
Tuned AngdeSystem, withits 1nductances. Thissystem
Deat, sclf:confained -Switch, . Provides most effective
gives all wave'lengths from ~ Teactance on the anode.
180 to 3,000 metres. It gives It is suitable for all wave-
& powerful regenerative React- lengths. Instructions
ance, and “ﬂl not oscillate the aerial. Full instruc-
tions with'each, 25/-; with - Variable Reactance
Coll, 35/-. .H\ghcst finish and. accuracy
Get our Cata'pgue of all Comporents and Sets for
Constructers. S(nm;s 3d.

RADIAX LIMITED
40, RADIO HOUSE PERCY ST., TOTTENHAM COURT RD.,
LONDON, W.1. Museus 490
3 mins. fromTottenham Ct. Rd. or Goodge St. Tube Stations. JJL

wxlh each, 10/-,

.

Manufacture « Broadcasting Apparatus.
USE OF PATENTS

HE pioneer work of the Marconi Company in con-

nection with wireless telegraphy and telephony

is well known, and as the result of many ars of
research work and considerable expenditure, the C)é)mpany
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 use
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 Iegal proceedmgs
for infringement.

Whilst hoping that it will not be forced to take legal
proceedings, the Marconi Company wishes to give notice
of its interition to protectits own interests and those of
its licensees, and in cases of infringement the Company
will be reluctautly 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(;Z

469
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puzzle out the con-

nections for the mew
3-valve Set {ou"are thinking
of building. If you can read a
simple eircuit diagram, youw’ll
find it all clearly shown in *“More
practical Valve Circuits,” the
most complete Book on Cireuits
by John Scott-Taggart; F.Inst.P.,
AMI1E.E.

NO need- to sit down and

Every type of Valve Circuit you
are likely to require is given and
in addition a whole page of des-
criptive explanation is devoted to
each circuit, including the suit-
able .values for condensers,
resistances, coils, cte.

Actually, of course, if you have
had any experience atallin build-
ing Sets you will find that this
Book will give you scores of idcas
for different types of Receivers,
each with its own particular
advantages according to circum-
stances. As the standard book
on Valve Circuits it is having a
very large sale—undoubtedly it is
the most complete of its kind.

Remember that this volume is
full bound in cloth and is in-
tended as a work of reference—a
necessit{tfor every experimenter’s
bookshelf. Examine a copy at
your Bookseller’s or Wireless
Dealer’'s—you’ll be amazed at
its comprehensiveness and utility.

Published by
RADIO PRESS, LTD.,

Devereux  Court,
Strand, W.C.2.

More practical
Valve Circuits

By John ScottTaggart.FlnsP

Gilbert'Ad. 132x

WIRELESS

 loaded - .iron  circuits,
nounced resonance peaks. With the |
' best available loud-speaking €équip-

. and

the difference between this type of
uniformly amplifying . L.F. trang-
former, when used in a properly
adjusted circuit, with ample H.T.
and optimum grid-bias, with -the

valves chosen to carry the ;load ;-
and the more usual types of trans-

formers with low impedance, 6ver-
and pro-

ment this 2.7 : 1 instrument gave
as natural a reproduction as one
could desire,- even Big Ben being
reproduced in. " all his dignity
sonority. Contralto " and
soprano kept their natural ““ pitch”’ ;

piccolo and organ both were |
The fullness:

faihtully rendered.
and roundness of tone (without the
dulling of the sparkling upper notes
and overtones which sometimes
accompaniesloud speaker reproduc-
tion was notably better than
that of our previous standard,
though, as stated, the amplifica-
tion fell sensibly short.  Critical
tests at different audio-frequencies
failed to bring out any resonance
effects.

Qualitative tests in actual recep-
tion showed very satisfactory
results : on a good aerial in a remote
corner of Essex with an R and a
small-power valve and moderate
H.T, {ondon came in with a merry
shout ; Bournemouth, Manchester,
Newcastle, Glasgow, Birmingham
(the latter little inferior to 2LO))
all comfortably audible on the L.S.
in a large room ;
stations tuned in (as with the
others) directly on the loud-speaker,
the Frankfort announcer being
readable across the room ; finally
Madrid, after the B.B.C. stations
had ceased, came in loud enough to
follow the music (a guitar solo) in
another room across a large hall—
on the two valves arranged as de-
tector and note-magnifier. The
transmission from London at about
40 miles was exceptionally natural
and clear, as well as almost over-
oweringly loud indoors.

We can with the utmost con-
fidence recommend this very fine
instrument. Whilst the price is
not low, it should be borne in mind
that the amplification attained
with proper equipment is nearly
twice that with inferior types of the
so-called ““ cheap’ order, so that
the cost of another valve and of a

cheap transformer, or of another '

stage of resistance-coupled ampli-
fication, must be offset against this.
Of the workmanship, finish, and
insulation it -is unnecessary to
speak.
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i Radio 'Press Service ;
Department Notes .

............... CULT P Pt PR PP PP EP LR P EL LD
HE Radio Press Service Dept.,.
Ltd., requests -us to. give
prominence to the following

‘notes, due observance of which
~will greatly facilitate the work. of
_ the department. :

Packing of Sets.
Experience shows that when-sets

_are to travel by post or rai] -the

greatest care must be taken in
packing. DPlease use strong wooden
crates or boxes, and surround -the
set with paper or straw: on no

‘account screw the panel rigidly

into the crate. Cardboard boxes-
are quite useless for the purpose.
Exhibition of Sets.

The exhibition of ‘° WIRELESS
WEEKLY,” “ MODERN WIRELESS '’
and Radio Press Envelope sets has
now been transferred-tp a_room in:
the main Radio Press building {3rd
floor) where they can be inspected by
interested readers.” It will- be
remembered that the W.W, and
M.W. sets are on view for a period of
three weeks following puplication.

Labellipg. of Sets.

Readers 4are . particularly _re-
quested to put their own rname
in some prominent position ‘on the
outside of the package, in-—order
that sets can be identified easily
and promptly acknowledged.

g Something for the Constructor.
: “That Professional Look”

VERYONE who builds a
wireless set must, at heart,
rather wish he could make

it look as handseme-and imposing -
as some of the polished and
lacquered productions of the best’
manufacturers, and one of - his

greatest difficulties is in the matter:

of engraving. He can, no doubt,
have the panel properly engraved
after drilling, but it is a somewhat

_expensive business, and entails a

delay at the very sthge ‘whereat
the constructor is most anxious to
get a move on.

Radio Press, Ltd., ever on the
watch for opportunities of helping
the home constructors, is about to
publish a set of special ** Panel
Transfers ” which will entirely over-
come the difficulty, and enable a
really handsome appearance to be
obtained. = These transfers have
been specially manufactured to
suit the Radio Press sets, and are
of the “ hot pad” type. .They:.
are to be sold-for the modest sumr
of 6d. per set, enclosed in a large
sealed envelope, consist of nearly
100 different labels, and are
specially easy to affix.
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“TURRET ’
Columbian Pine Masts

1,000 IN USE.

Designed by Naval Experts.

Turret Two complete 37 /6
53/6

/8

27 ft.
28 ft.
361t.
42 ft.
45 ft.
55 ft.
58 ft.

Turret Super Mast
in 3 sections
Telescopic Mast
Super Telescopic ..
Doubly Telescopic £5/19
Super Mast..

| Turret Poles, 13 ft.
16ft. 2} ins.base
28 ft, 2 pairs clamps
42 ft. 4 pairs clamps
L, Send for List, or 'phone Gerrard
W 7. 2650.
3 Y :fl?(
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|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 units
without soldering.
The HOVIMO assures perfect ‘‘silent” werking—is
everlasting—allows easy replacement of unite—will take
the ordinary wander plug—makes it possjble to keep your
H.T. at art equal voltage. Is British made,

M. Mohp%cx B
27, Hig
Holborn, Ask your PLUG HOLE
London, W.C. 1. dealer
fel. : Hoborn 983, | for h’:f;m.
Per Doz.
From
dealer's
 dr direct
l from me.

CONSTRUCTIONAL
OUTFITS

These sets are dispatched
with ready-drilled Panel,
assembled Condensers,
wound Transformers, enab-
ling the Set to be quickly
constructed with ease and
simplicity. Full instructions
supplied.

Two-valve Cabinet, £5 2s.

Marconi Royalties, 25/- net.
# Three-vaive Cabinet, £6 10s.
Marconi Royalties, 37/6 net.

Four-valve Cabinet, 88 16s.
Marconi Royalties, 50 4;- net.
See Catalogue No. M/iro

for full details.

“ GOLTONE ” (Regd.) |

l
l
|

!

THE “SAMPSON” ACCU-

MULATOR CARRIER
Patent No. 214037 /23.

useful.

3/~ each.
WARNING 1

against ot

Patent.

Ward s

infringements thi

PENDLETON.

Light, strong and exceedingly
The inconvenience of
handling weighty, cumbersome
accumulators is entirely obviated.
Suitable for any size accumu-
lator. Folds flat fo fit the pocket.

Rigorous action will be taken

S

i T e
Goldsfonay
=% QMANCHESTER 3P

Address all Communications to Head Qffice and Works,

PENDLETON, MANCHESTER,
8to:ks also held at Glasgow Depot, 95, Pitt Street.

“« GOLTONE” (Regd.)
LOW FREQUENCY
TRANSFORMER

Unsurpassed for silence, efficiency and
reliability.  Provides remarkable amplifi-
cation with freedom from noise and distortion.
Equally suitable with every type of valve.

Terminal type. Ratio 5 to 1.

Price, 17/6.
We can also supply at same price ratio 10
to 1 Transformers recommended with

*Unidyne” High Tensionless Circuit.

“GOLTONE ” (Regd.)
MICROMETER REGULATING COIL
HOLDER. P. Patent.

High grade finish.-Enables

the finest possible tuning

and adds considerably

to the efficiency and selec-

tivity of the Receiving

, Set.

§/ Two Coil Type (as illus.),

= Price 9 /-.

Three Coil Type,
Price 12/6.

““W & G EASIFIX” HIGH and LOW TENSION
ASSEMBLY

Eliminates all u?ly loose wiring and reduces the risk of
burning out valves. Each conductor is distinctively
coloured and enclosed within an outer braiding.

Price, complete with Wander Plugs, 3/~

These tines are
stocked by all
highclass Radio
and Electrical ¢
Stores. d
Write direct if !
ta) [l

H

H

H

New large fully illustrated Radio Catalogue
No. M /110 post free on request. Enclose
busi card or memo. for Special Trade
Terms and Discounts.

THE LONDON

TELEGRAPH TRAINING COLLEGE Ltd.

Morse House, Earl’s Court, S.W.

OFFICIALLY RECOGNISED BY THE WAR OFFICE, THE ROYAL AIR FORCE AND POST OFFICE AUTHORITIES

CABLE AND WIRELESS TELEGRAPHY,

Telephone: Western 2696.

ARENTS DESIROUS of placing thefr sons in either of
the above Services and of affording them the best
training facilitics should apply for particulars of

Courses and the methods of imstruction 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 facilitics for obtaining posts for
qualified studentsin theleading Cable Companies at commencing
ealaries of from £200 to £300 per annum, with yearly increments

The College has never given ‘‘Guarantees” to obtain appointments, and parents are warned against persons who do so, as it is manifest thag
any such ‘“Guarantee” must be of a fraudulent character.,
No Correspondence Classes or Branches.
to THE SECRETARY (Dept. M.W.), 262, Earl’s Court Road, Earl’s Court, London, S.W.5.

Apply for Prospectus

Established 28 Years.

of £12 to £25, and with ultimate possibilities of obtaining
pggltlons as Supervisors, Assistant Superintendents, Managers,

eto.

At the present time there is a large demand for Wireless
Telegraph O perators, and this College has special facilities for
obtaining appointments for ail 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.

In replying to advertisers, use COUPON on last page
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Marvellously fine tone

of blast or blare

—uwithout a' trace

ciating the fact that 75 per cent. of the

responsibility for poor tone rendering
is due to the Transformer. with the remain-
ing 25 per cent. divided between the Valves
and the Loud-Speaker.

It has been a common fallacy to believe that
the L.F.Transformer merely amplifies,and for
this reason many of them are badly designed.
Amplification 1n a Transformer for Loud-
Speaker use must always be considered in
relationship to tone purity. Any Transformer
can be made with a high amplification
factor—that means merely a mathematical
calculation as to the ratio between the num-
ber of turns on the primary winding and

Made in two types
Concert Grand . e e
Eureka No. 2

l _e__n’

-

RADIO enthusiasts are gradually appre-

30/-
22/6

{For second stage)

-~

/(" %&

those on the secondary. But to clnmmatq}
distortion and yet retain the volume is
entirely another matter.

The Eurcka Concert Grand is such an ex-
ceptional Transformer because no money
has been spared on its construction. For
instance, it is the only L.F. Transformer in
the world that contains 2} miles of wire. [t
1s the only onc that will stand a 14-day total
immersion in water test. It is the only one
that can be bolted together in pairs without
interaction.

In face of these outstanding advantages it
1s not surprising that our output has had to
be trcbled in an endeavour to kecp pace
with the demand.

Sold by all Dealers and manufactured only by

Portable Utilities Co., Ltd.,
7 & 8, Fisher Street, London, W.C.1.

Scoltish Agents : FULLER, BLACKIE &
RUSSELL. Ltd, 30, Gordon St., Glasgow.

e
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Wireless
VacuumTubes

elementary
Text-book written

by John Scott-Taggart
F.Inst.P.,, AMILE.E.

F‘OR less than the cost of 4°

Valve the keen experi-
menter can obtain a Text-book
—the only one of its kind—on
the complete wogking -ef_ the
Thermionic Valve.  €arefully
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 250 pages and more
than 130 diagrams anl illus-
trations, it represents remark-
able value for money and is a
book that would be gladly
appreciated as a birthday or
other gift by any wireless
enthusiast.

1 Q- G Ei i

(};oslage 6d.). “

Radio Presslid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT, STRAND WC2.

G.A.1329.

In replying to advestise's, use COUPON on last page
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PETO SCOTT CO., LTD.
77, City .Road, I ondon.

Reg. Offi-e rnd Mail Orders.
Branches: LONDON—62, High Holborn, W.C.I.
PLYMOUTH—— 4, Bank of England Place.
!.IVERPOOL—4, Manghcsler Street.
CARDIFF—94, Queen Streel.
WALTHAMSTOW—230, Wood Streel_.

This is how the

All Concert-de-
Luxe Receiver

appears when assembled with our guaranteed
components on a “ Pilot” panel. The cost is only
A46:7:6. WE DRILL THE PANEL FREE.

Wrile lo-day for particulars of our wnnderfui PETO
PANEL SERVICE and build one of the following

Recetvers -
Trans-Atlantic V All Concert De Luxe
Puriflex Three Valve Dual
S.T. 100 1 hbrec Valve 8. T. 100

“ Pi'ot” panels and kits of comronents for the
whole of the above sets are available in two types
—Type A, exactly to the Author’s specificaticn ;
Type B, asadapted to Peto Scott guaranteed com-
ponents and standard cabinets.

We can also supply the panels only, either plain, or drilled tapped
and engraved, cut from the best quality Post Office B grade ebonite,
guaranteed against leakage.

Finished instruments, aerial tested, are also available at our usral low
prices. For example, the All Concert de Luxe, finished instrument, ¢s-
illustrated, less valves and batteries, including Marcouiroyalties, £13 10s.

POST YOUR ENQUIRY TO-DAY,

or alternatively call at “one of our branches.

Send 3d. for our fally illustrated catalogue, Unit Folder and Book of the Unettes.

RICE

ey AD](){ €

A PRICE ACCUMULATOR will withstand |,
astonishing endurance and breakdown
tests. The SECRET isin the plates, plus the
solidity of British craftsmanship at its
best, For the past fourteen years PRICE
Accumulators have found an ever-growing
market all over the world, and
all the experience gained, and
the patented features, have been
put into the PRICE SPECIAL
Wireless BATTERY.

Fit one of these batteries
to your wireless receiver ;
the valve-running houvrs
on one charge and the
perfect reception through.
out will be a revelation
in Battery Service.

Eve! PRICE Wire-
less l’gattery is guaran.
teed for one year.
This is not a con.
ditional guarantee. It
is a broad guarantee
that a PRICE BATTERY
shall withstand anything but
wilful damage, and still be
a first-class battery in a year’s
time,

A USER’S EXPERIENCE.

1 have now had my Price Special
Wireless Battery over twelve months,
and you will be interested to know
that 1 regglarfy obtain 108 to 112
hours’ service on one charge using
two bright emitter valves.

F. S. Bishop, 28, Page Strect,

Y estminster.

Don’t blame the charging station for
our battery troubles. Use PRICE
atteries and be rid of petty annoyance.

Full particulars Chcerful?;

of postcard. .

PRICE'S BATTERY & RADIO Co. Ltd.,
11e, HART STREET, BLOOMSBURY, LONDON, W.C.

sent on receipt

In replying to advertisers, use COUPON on last page 473
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WHOLESALE ONLY.

WIRELESS DEALERS—Our new

B r ndes 68-page Trade List of Radio Parls

now ready, showing Trade and

Retail Prices. It is yours for the
asking.

' Large Stocks of Brandes Phones.
.Cj}{{ﬁ{fﬁggngff Large Stocks of Igranic Coils.

AUTHORISED FACTORS OF
ALL N.A.RM. SPECIALITIES

Comglete Sets, Accessories and Compcnent 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 £1 : 12 : 6)

Buy from an Established House.
IMPORTANT—Trade only Supplied.

HOBDAY BROS., LTD.
(Dept. D),
21, 23, 25 -& .27, Gt. Eastern Street,
LONDON, E.C.2.
"Phone : Clerkenwell 2800 (6 lines).

“flapi'ol ” Speaker
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A new system simplifies
the home -construction

of this fine Reflex Set.

HILE to many enthusiasts who already have

V‘/ some knowledge of Radio the constructional

articles in MopERN WIRELESS and Wireless

Weekly are quite sufficient, yet to some beginners

and others the elementary details of construction

may have been omitted. Obviously exigencies of

space in a magazine often render it necessary for an
article to be kept brief.

In order to assist the novice and the man who has
never built a Set before, however, we have produced
a special Series of Envelopes, each dealing with one
particular type of Set in a most comprehensive
manner.

The first one of the series is devoted to building up
the S.T.100 shown above and contains blue prints,
wiring diagrams, illustrations of finished instruments
taken in various positions, complete working
instructions, etc., etc. Absolutely every possible
assistance is given so that the novice can follow the
instructions and build a first-class Set without possi-
bility of error. 1/9 post free.

RADIO PRESS, LTD., DEVEREUX COURT, STRAND, W.C.2

September, 1924

Although - it is less than
pighteen months since the
8.T.100 was introduced to the
public through the pages of
MopeErRN WIRELESS, yet scores
of thousands of Receiving Sets
incorporating it are giving com-
plete satisfaction in all parts of
the country. For a general pur-
noses, - economical Set the
5.T.100 would be hard to beat.
On an average Aerialall B.B.C.
stations can be heard at good
strength, while it has a Loud-
Speaker range of 30 to 40 miles.
it is particularly economical because it
only uses two Valves (a Crystal acting as
Rectifier), yet immense amplification is
obtained because the first valve acts as a
high-frequency and low-frequency ampli-
fier simultaucously.

To build such a Set is within the reach of
anyone, the following being practically
the ouly components required: Two
variable condensers, two valve-holders,
two rheostats, one fixed resistance, one
coil-holder, one crystal detector, two
L.F. transformers, the necessary termi.
nals, panel and cabinet.

9 Why not rebuild
your present Set
into an S.T.100?

adioPress Envelope N°1,

&
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If your Set will not work !

—bring it along to us.

either Wireless Weekly or Modern -

EVERY Receiving Set -described in

Wireless is a thoroughly sound
one, and before- the article is: printed
the Set must have received independent
tests from members of the Editorial

Staff of Radio Press Ltd.

This ensures a.very high standard of
efficiency being maintained and is partly
resporsible for the wonderful prestige
that these two Magazines have acquired
among Wireless enthusiasts.

It sometimes happens, however, that
a Modern Wireless or Wireless Weekly
Set may not give the complete satis-
faction 1t should. This may ke due to
an error in following out the author’s
mnstructions—a mistake in the wiring—

thechoice of unsuitable components—
or a number of other reasons. Radio
Press feel, therefore, that they can com-
plete the help and assistance already
freely given in the pages of their Maga-
zines by offering the services of practical
experts to test a reader’'s home-built
Receiving Set and diagnose possible
trouble for quite a nominal cherge.

We are confident that this Service de-
velopment will have far-reaching effects

« —certainly it i1s far more progressive

and ambitious than anything that has
yet been done in Radio journalism.

If your Receiving Set is not giving you
the fullest satisfaction do not hesitate

to bring it to us for our expert advice

and practical assistance.

£

Radio Press

Servica

Ltd.—Grecian Chambers,

e
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Even if you've never
built a Set before . .

plenty of Wireless
enthusiasts 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 are now  issuing envelopes
(No. 1 deals with the S.T. 100 Receiver).
Each contains blue prints showing the
lower side of the Panel and also the upper
portion. All wiring connections are plainly

THERE are still

indicated so that it is absolutely impossible

ior a wrong connection to be made.

Enclosed also is a portfolio with {full in-
structions for.assembly and operating. "No-
thing, in fact, has been omittéd in an en-
deavour to make Set-building really simple,

Magazine articles are often, through exigencies
of space, kept somewhat brief, and points
which might prove difficult to the novice
are overlooked.

RADIO PRESS

LTD., DEVEREUX COURT, STRAND, W.C2.

How tomake
A Family FourValve Receiver.
By Percy W.Harris.

In this envelope scheme, however, Radio
Press are confident that, at last, a method
has been devised whereby anyone can build
up a - first-class Receiver, professionally
designed, at a most moderate cost,

The family four-valve Set shown above
gives excellent . Loud-Speaker volume, yet,

by means of switches, any combination of

Valves from one to four can be used at
will.
famnussasearnsdaizamamanzanassanen o
No. 1.—How to build an S.T.100.
by John Scott-Taggart, F.Inst.P,, AM.LE.E.
- 1/6, post free 1/9 &
No, 3.—How to make the ‘‘ Simplicity ’’
3-valve set. .
by G. P. Kendall, B.Se. .2/6, post free 2/9
No. 4.—How to make the ‘¢ All-concert
de Luxe "’ set.
by Percy W. Harris.

- )

2/6, post free2/9

Post free 2/9

In replying to advertisers, use COUPON on last page



Sc’ptember, 1924 MODERN WIRELESS

No. 4 of a Series of Advertise-

men!s issued by Kadio Press, Ltd.
Devereux Court, Strand, W.C. 2 AN
8 Wl )
N = — e
e T - ™
% . "4/; i

THE ship at the wharf's side—the train

in the siding—the mctor lorry at the
docks—all these ‘typify the wonderful
march of civilisation during the past few

decadcs.

This peried will assuredly go down in the
werld's history as having given birth to
the new spirit of mechanical invention.
With the development of the sciences
came the co-ordinated efforts of those
courageous pioneers which culminated in
the discovery and practical application of
Racio-telegraphy and Broadcasting.

e/

And with the progress of Broadcasting
came the inception of the Radio Press—
a comprehensive and far-seeing organi-
sation competent to deal with the tech-
nique of wireless in all its branches.

Tke seme spirit of progress which in-
spired the publication of Modern Wireless
and Wireless Weekly—and which has
been directly responsible for the rapid
growth and popularity of these two
journals—will continue to direct the
energies of this organisation in an un-
ceasing effort to produce literature worthy
of the imuortance of the Science.

Gilberl Ad. 1243
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Tuning Coils
and How to Wind Them.
Bg G.R Kendall,l3Sc.

T —time spent 1in winding
good Coils is never wasted

S the Author says, “Many of the coils used are
directly responsible for the mediocre results
obtained by some experimenters.”

CONTENTS

|

{

I

|

! s &
; How Circuits are tuned
| Turn numbers

I The choice of wire

l Taking tappings . . ; .
| = - Yes, that is the whole point. Because the Set works in
| amp proofing a more or less unsatisfactory manner, yet apparently all
| is in order, the experimenter blames either his locality,
I his aecrial or even the transmitting station. And the
i whole trouble often lies in his inefficient tuning
|I arrangements.

l

|

I

|

|

!

]

Single layer coils
Basket coils
Slab coils

Pile winding
Lattice coils Sharp tuning cannot be obtained with inefficient coils.
Once you have learnt how to make good ones from this
new Book you’ll be sorry to think that you have wasted
so much time with your earlier inefficient ones.

Honeycomb and duo-
lateral coils
Mounting coils
Aperiodic Aerial coils Buy a copy to-day—a surprisingly large amount of
accurate information is yours at barely ‘the cost of

_____——__-—..—_._.___q-—_—__-g_

Ly 2 . _ SN half-a-dozen terminals. N
i ¥ 1/ 6 RADIO PRESS, LTD. - 2% W85

Post free 1/8 e = Strand - W.C.2

[F IT IS A RADIO PRESS BOOK IT IS TECHNICALLY CORRECT

G.4. 068.

478 In replying to advertisers, use COUPON on last page
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EsSentially_ the Weekly for

the practical wireless man—

N e

Gilbert AJ 1120

HE 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 radlo magazmes n
the field, the ever-growing and impor-
tant circle, of enthusiaste taking more
than a superficial interest in wneles.,
arnd really apprecmtmg the ‘““Whys"

and “Hows ™ were being handicapped
by lack of a suntab]e high-class and

progrcssxve magazme

Enterprice in creating the necessary
orgamisation—no_light task—in order
to produce a weekly magazine compar-
able with thke high level of Modern
ereless

Vision and enterprise are still the main
characteristics of Radio Press Ltd., and
the prestige of Wireless Weekly never
stood higher. Fully 0% of its pur-

RADIO PRESS ILid,

In replying lo advertisers,

z;se COUPON on last page

chasers are regular readers—men who
find great” pleasure in reading week by
V\eek its interesting practical articles,
men who find -its editorials mest closely

representing their own viewpoints, men’

who ﬁ_nd its constructional articles
thoroughly reliable.

All these read Wireless Weekly to be-
come 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 abcut yourself? The fect that
ycu are a reader of Modern Wireless
proves that. you ere 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 ?

Deve:e:x Court,
Strand, W.C.2.
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CABINETS YOU WANT

PICKETT'S Gabinets—they're good value, from 1/6 each,
highly polished. Cabinet Works, Albion Rd., Bexley Heath,
S.E.  Write for Lists M.W,

USE THiS COUPON

» 0 3 » 13 7
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The Jamoud QU-Concort Roceiner

—designed by Percy W. Harris (& i agasiog)

in one of the first Constructional
Articles ever written for MODERN
WireLEss by Mr. Percy W. Harris.

THE All-Concert Receiver was described

From the very beginning its undoubted
merits gripped the imagination of wireless
enthusiasts and a very large number built
it up and got excellent results.

Here, however, is-the first opportunity ol
seeing it in its new guise—that of a super-
lative Receiving Set, beautifully designed
and made up with plated fittings into
e polished mahogany cabinet — truly an
aristocrat among Sets and ft for any
drawing-room.

This Receiver s astonishingly sensitive
yet very simple to handle—to its credit
stands a formidable list of Stations heard
in North London on an average aerial—
commencing with all the B.B.C. Stations
(London, ot course, in giod volume
on a Loud Speaker) and continuing with
all the better known Continental Stations
and also KD KA — the well-known
American  Broadcasting  Station. which
operates on 100 metres.

The secrets ol its construction are now
available to all who purchase the Envelope
containing full details, wiring diagrams,
blue prints, etc.

If you are contemplating building a good
all-round Set you can’t beat the All-Concert
de-luxe.

How to build the
All-Concert de-luxe (7.0
Receiver [

|
Envelope |

Published by Radio Press, Ltd.,
and sold by all Booksellers

2/6

or post free direct, 2/9
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N many transformers ot present

on the market, . particularly

14 t I TT1T ) when a large amount of wire is

="y used, the coil is wound higgledy-

] ] piggledy over the whole length of the

core, The self capacity {s consequently

I extremely large, and limits smplifica-

tion at the higher frequencies, while

the only insulation is that provided
by the wire itself.

- The original R.I. Transformer hnd
i a self-capacity of 63 micro-microfarads.
The new R.I. has a self capacity of 18
micro-microfarads.

w
(o]
At

INGEE

i@ The primary and secondary are wound
in twelve sections, the six sections of
the primary being wound on the outside
- of the secondary sections.

Voltage Amplificotion
(=]

=)
{ (11l

F A year’s guarantce, and one R.I.
] Transformer Booklet with distortionless
circuit diagrams supplied with each
instrument.

b

Recognise the New R.I. by the
¢ o 2.000 g 80 provisional patent number on label.
F’eque”c}’ n Cyc/es per Second Write for leaflet N1 free on application

e R.I. Transformer is that over a
quarter of a million are now in use, but
the finest thing we can say about the

new R.I. is that it is better in every respect
than the original type and in one fundamental
detail, it hus a low self capacity which we
maintain is superior to any of ita competitors.
Behind the scenes for two years at our
great wireless factory have been . ceaseless
experiments and practical tests. We now
ofter the radio public a still further
improved transformer backed by a year’'s
guarantee. But more important still, we
want to rcmove all possible doubt n{)ld

Y

OI\'{.‘%l of the finest things we can say about

enable the public to judge for {tself
publishing for the first time the resnlts of
searching tests carried out by

‘¢ The National Physical Lahoratory.’’

Extract from Report on Audio/Frequency
Intervalve Transformer for Messrs. Radio
Instruments, Ltd.

April nh, 1924,

The self-caga~ity of the secomdary winding o,
the transformer was measured, using alternating
voltage of sine wave fuorm and was found to be

18 Micro-microfarads.

The attached blue print shows the curveof the
voltage amplifi-ation pletted against frequency
tor a stage comprising the transformer and a
standard (ype R valve,

Telephone: Regent 6214-5-6 Telegrams: “Instradio London

Radio Instraments Ltdl
|12 Ayde Street, OxFord Street W. 1
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