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BLUE
SPOT

BLUE SPOT
GOLIATH
£6. 6. 0.

No matter what is being broadcast,
a speech, an orchestral concert or
a relay from the stadium, every
little sound picked up by the micro-
phone is faithfully reproduced
through the Blue Spot Speaker.
Blue Spot has made its name as the
world's leading Loudspeaker be-
cause of its purity of tone --purity
that is almost incredible.
Here are three typical Blue Spot
models, handsome and attractive.
Listen to the tone ! Your dealer
will gladly demonstrate.

F.A.HUGHES & CO.,
LIMITED

204-6, Great Portland Street,
London, W.I. Museum 8630(4 lines)

Distributors for Northern England, Scot-
land & North Wales : H. C. Rawson
(Sheffield & London) Ltd.. 100, London
Road, Sheffield (Tel.: Sheffield 26006);
22, St. Mary's Parsonage, Manchester
(Tel.: Manchester City 3329).

BLUE SPOT
101

£4. 4. 0.

BLUE SPOT
99

£4. 4. 0.



February, 1930 HE WIRELESS LONSTRUCTOR

;14

Isixowegrewo-,-161-tirmsx._ Ker,-.1-62:00Th.74T

CONTENTS
Page Page

Editor's Chat .. 239 Savoy Hill News .. . 261

An A.C. " Chassis " Three .. 241 The " Chassis " Short -Waver 263

All About Wave -Traps .. 247 Within the Vacuum .. . 271

Clearing the Ether! 249 " As We Find Them " . 275

The " Domestic " Two .. 251 In Lighter Vein . 278

Queer Queries .. 256 A Practical Man's Corner 283

With Pick-up and Speaker.. 257 H.T.B. Economy 286

In the Workshop .. 260 Our News Bulletin .. 292

As some of the arrangements and specialities described /nth. Journal TIM)) be the .subject of Letters Patent the
amateur and trader would be well advised to obtain permission of the patentee to use the patents before doing so.

.saa111MenVOISlIntSISSIUMa

Edited by PERCY W. HARRIS, M.I.R.E.

Chief Radio Consultant : Capt. P. P. ECKERSLEY, M.I.E.E.

iii

1
# cts--19

ftLAS

5 POINTS ADVOCATE

AMPLION . . .

The man who builds his own loud-
speaker is inevitably " put on his metal."
Both because you are a constructor,
and because you have a critical ear,
choose the Amplion B.A.2. (Balanced
Armature) Unit. Alternative values
of impedance, adaptable for use with
power or pentode valves. No special
transformer required. Robust con-
struction, neat design, adaptable to
different types of chassis. And the
results-beyond the most flattering ex-
pectation, sensitivity, volume, purity-
more than you demand-all you hope for!

AMPLION
FOR LINEN DIAPHRAGM SPEAKERS
With this unit is included a special ex-
tension piece to the driving rod, readily
fitted by the user-an essential adjunct for
the popular form of linen diaphragm Speaker.

BALANCED ARMATURE

UNIT B.A.2.
GRAHAM AMPLION Ltd., 25/26, Savile Row, LONDON, W.I. Works, SLOUGH. royds
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LOCKED for SAFETY

LOCKED for RIGIDITY

LOCKED fov LONG LIFE

2 -volt type
now available.
The NEW Cossor 220 S.G.
(2 volts, 2 amp.) Max.
Anode Volts 150, Im-
pedance 200,000, Ampli-
fication Factor 22/6200. Price - -

Cossor 4 and 6 volt Screened
Grid Valves are also available
with similar characteristics at

the same price.

A. C. Cossor Ltd., Highbury Grove. London.

-INTERLOCKED

Individual movement of the
elements is impossible in the
NEW Cossor Screened Grid. They
are rigidly locked in position,
definitely eliminating all risk of
internal short circuit. And be-
cause they are braced to a girder -
like rigidity they are proof against
even the hardest blow. As a result
the NEW Cossor has an exceptionally
long life. Nothing short of complete
destruction can mar its extraordinary
sensitivity and range. Demand the
NEW Cossor for your Screened Grid
Receiver. No other make has Inter-
locked Construction.

(The NEW
ossor

Screened Grid
Valve (c
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THE EDITOR'S CHAT
In this article Percy W. Harris, MLI.R.E., the Editor of the "Wireless Constructor," presents the

details of a new A.C. Chassis design and discusses the advantages of using mains valves.

EIGHTEEN months ago it was the
privilege of the WIRELESS
CONSTRUCTOR to present to

its readers the first practical design
for an apparatus to run the filaments
of ordinary valves from alternating
current mains.

A Standard Design
In the Harris Stedipower L.T. Unit

a transformer stepped -down the mains
voltage to a suitable low figure,
whereupon the current was rectified
by a copper oxide rectifier, smoothed
by high -capacity electrolytic con-
densers and finally adjusted for
voltage by a series resistance. This
design still remains the standard for
such an apparatus, and it is interest-
ing to note that several commercial
forms were available at the last.
Wireless Exhibition.

Another interesting development
has been along the lines of valves
made to run with raw alternating
current as a source of heating. There
are two forms of such valves, the
directly- and the indirectly -heated.

The directly -heated type, made
with very thick, short filaments so as
to retain their heat with a minimum
of fluctuation (and therefore with 
comparatively small change of electron
emission), have never really caught
on in public favour ; partly because the
first types would not work satisfactorily
as detectors, and secondly because
their efficiency was much lower than
that of the indirectly -heated types.

Highly Efficient
The indirectly -heated types, on the

other hand, are highly efficient when
properly made-even more efficient
than the best of the battery -driven
valves-but the supply has been

limited until recently, and the makers
took some time to come to an agree-
ment on standardised bases (and
therefore holders). Fortunately,
standardisation now holds and all
the leading makers are able to supply
suitable types for all purposes.

This being so, we have pleasure in
publishing this month a simple design
incorporating three such valves, so
that readers can build for themselves
an inexpensive three-valver quite
free from any bother about accumu-
lators and their periodic recharging.

TAKING

Quite a large number of set -users
do not mind buying a new high-
tension battery every six or nine
months if only they can be delivered
from the necessity of dragging a heavy
accumulator backwards and forwards
to the charging station, and from the
risk of it running down just in the
most interesting part of a programme.
Furthermore, most of the designs
have required the purchase of a large
number of new parts.

The economical A.C. mains set in
the current issue has been specially

THE AIR

Broadcasting a farewell talk before the departure of a long-distance flight in a
German air -plane.

Practically all A.C. valve receiver
designs so far published have pre-
supposed that the reader would want
to build a set to run entirely off the
mains, but while this is a very
desirable state of affairs, the cost of
such a receiver is rather beyond the
means of many.
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designed so as to incorporate as many
as possible of existing parts, and for
this reason alone it should appeal to a
wide circle of users.

A "Chassis" Receiver
This set, of course, is built up on the

new WIRELESS CONSTRUCTOR chassis
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The Editor's Chat-continued

method, the popularity of which is
very steadily increasing as more and
more people realise its many distinct
advantages. It is completely free
from hum, very pure in quality and
quite reasonably economical in high-
tension current (the figures are given
in the article).

High Sensitivity
Added to this its sensitivity is

very high, the selectivity .good and
the cost, even when all new parts are
purchased, attractively low.. Next
month we hope to publish a further
article on this receiver, together with
the design of a special power unit for
the more ambitiously inclined. This
power unit will include both H.T. and
L.T. supply from A.C. mains, and

RADIO ON

The two -valve enthusiast-and his
number is by no means decreasing-
is well catered for in Mr. G. T. Kelsey's
wave -change two-valver, incorporat-
ing the particularly efficient coil
designed for the " Chassis " Three.
Hints and tips for the practical
worker are as numerous as ever, and,
in fact, every type and description of
set -user will find something to suit
his taste in the present issue.

Revolutionary inventions-truly re-
volutionary, that is, and not merely
claimed to be !-are few and far
between, even in radio. For this
reason more than ordinary importance
attaches to the publication of pre-
liminary particulars of the wonderful
invention by Dr. Robinson of the
Stenode Radiostat.

THE ROAD

An American company etitlipS motor ears with special radio sets. The loud speaker
is hidden under the facia board, and here we see Mr. Paul Whiteman, the jazz -band

leader, listening -in.

wili incidentally be suitable for the
supply of H.T. and L.T. to any
receiver using the new indirectly -
heated valves.

The chassis form of construction
is admirably suited for short-wave
work, and our regular contributor,
Mr. L. H. Thomas, whose short-wave
articles are a regular feature of this
journal, and whose transmitter,
G 6 Q B, is regularly heard in every
quarter of the globe, describes for
WIRELESS CONSTRUCTOR readers the
new short- wa ve chassis set he has used so
successfully in his recent experiments.

This invention, which has been
called by leading scientists who have
investigated it the greatest con-
tribution to radio since the intro-
duction of the third electrode into the
valve by Dr. Lee de Forest, promises
to clear the ether of the present in-
tolerable congestion and in my opinion
will be of immense importance in
every branch of the radio art.

WIRELESS CONSTRUCTOR readers,
we are sure, will be interested to hear
that a great deal of the practical
development work of this invention
has been carried out in the Editor's
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private laboratory, where indeed it
was first demonstrated to the leading
scientists. P. W. H.

********************
* A DIRECTIONAL 4
tit DIFFICULTY
********************

®NE of the advantages claimed
for the self-contained portable
set is that the frame aerial

gives a greater degree of selectivity,
owing to its directional effect, than
the outside aerial. This is perfectly
true, but, on the other hand, it
frequently happens that when the
set is turned into the particular
direction which gives maximum pick-
up, the loud -speaker diaphragm is
found to be facing away from the
audience and giving of its best to an
unappreciative wall.

Moving the Set
One can, of course, move the set

bodily to a part of the room that is
better situated strategically, having
regard both (a) to the particular
station desired and (b) to the position
of the audience.

If, however, such manceuvring is
often repeated it tends to make the
owner wonder if what he gains on the
roundabouts fully compensates for
what has been lost on the swings-in
other words, whether it wouldn't be
better to go back to the garden wire,
so as to keep the loud speaker fixed
permanently in a spot where it can
best be heard by all concerned.

Obviating the Difficulty
In some types of portable this

difficulty has been foreseen and over-
come by mounting the frame aerial
on a door or special frame which can
be swung about a vertical axis
without altering the orientation of the
set. In this case the loud -speaker
diaphragm will always remains facing
the audience.

Another suggestion is to arrange
the diaphragm of the loud speaker
horizontally, instead of vertically as
usual. The sound waves will then
always travel vertically upwards to-
wards the ceiling. No matter in what
direction the set as a whole is turned,
the intensity of reproduction remains
unaltered. J. C. J.
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THOUSANDS Of WIRELESS CON-

STRUCTOR readers already
possess receivers of the high -

frequency, detector and low -frequency
type incorporating the older high -
frequency valves (as distinct from the
screened -grid H.F. valve) and using

COMPONENTS REQUIRED
Panel, 18 in. x 7 in. (Resiston).
(Ebonart, Becol, etc.)

1 Cabinet for same, 10 in. deep (Cameo).
(Artcratt, Raymond, etc.)

1 A.C. chassis-fitted with 3 A.C.
valve holders and screen (Magnum).
(Ready Radio, Paroussi.)

11 Indicating and insulated terminals
(Belling Lee).

2 6 -pin bases (Lewcos). (Colvern,
etc.)

2 Vernier dials (Igranic). (Formo,
Lissen, J.B., Ormond, etc.)

1 Reaction condenser, 0001 (Lotus).
(Lissen, Magnum, Ready Radio,
Utility, J.B., etc.)

1 Neutralising condenser (Pete Scott).
(J.B., Bulgin, Bowyer -Lowe.)

2 -0005-mfd. variable condensers
(Lissen). (Igranic, Cyldon, Lotus,
Formo, Ormond, etc.)

1 On -and -off switch (Wearite). (Ben-
jamin, Lotus, Lissen, Raymond,
Bulgin, etc.)

1 H.F. choke (R.I.). (Lewcos, Varley,
Igranic, Ready Radio, Lissen, Mag-
num, etc.)

1 Output choke (Atlas). (R.I., Igranic,
Varley, Wearite, etc.)

1 L.F. transformer (Telsen). (Brown,
Ferranti, R.I., Igranic,
Lotus, etc.)

1 400 -ohm potentiometer for base
mounting (Sovereign). (Lissen,
Igranic, etc.)

1 .0003-mfd. fixed condenser (Lissen).
(Dubilier, Atlas, T.C.C., etc.)

1 Leak holder (Wearite). (Lissen,
(Dubilier.)

1 2-megohm leak (Ediswan).'
Lissen, Igranic etc.)

1 20,000- or 25,000 -ohm resistance
and holder (Met -Vick). (Ediswan,
Ready Radio, etc.).

2 2-mtd. condensers (Lissen). (T.C.C.,
Dubilier, Ferranti.)

1 6 -pin S.P. aerial coil (Any good make,
as explained in article).

1 8 -pin S.P. transformer (Any good
make, as explained in article).

3 A.C. five -pin valves, as per article.
1 4 -volt mains transformer (Philips,

R.I., Heayberd, Varley, etc.).

AN A.C.
"CHASSIS" THREE

O. +) BY PERCY U!HARRIS.m.i.R.E.*
YOU DO NOT KNOW WHAT TROUBLE -FREE RECEPTION
IS UNTIL YOU HAVE BUILT AN ALL -MAINS RECEIVER.
THIS WONDERFUL " CHASSIS " DESIGN WILL END YOUR
SET PROBLEMS. NO MORE CHARGING TROUBLES. NO
MORE BOTHERSOME L.T. BATTERIES.

the neutralised method of obtaining
stability. Such receivers when well
designed and properly made, gave-
and still give, for that matter-excel-
lent results both in regard to strength
and selectivity.

Indeed, the selectivity of some of
the older H.F. sets was distinctly
better than that of some modern
screened -grid kits I This being so,
such readers often do not feel inclined
to go to the expense of a complete new
set, although they desire to keep
reasonably up to date.

A Popular System
With the advent of the WIRELESS

CONSTRUCTOR aluminium chassis type
of construction many new advantages
are made available to the home con-
structor. Already two chassis receivers
have been published in this journal,
the first being the " Chassis " Three,
the popularity of which is rapidly
increasing owing to the good reports
spread around by the first con-
structors of this set, and the " Silver
Champion," wherein the advantages
of a modern screened -grid circuit,

together with wave -change on the
short and long band, are made avail-
able in compact form.

In the present issue two further
chassis designs appear, and the first of
these, described in this article, will we
think find a warm welcome from those
readers who were mentioned in the
first paragraph.

The A.C. Chassis set is then designed
to meet the needs of readers who have
many parts on hand and want to use
them while benefiting from the
advantages of chassis construction
and A.C. valves.

Briefly, the set consists of a high -
frequency valve neutraliTed by the
split -primary method, a detector, and
a low -frequency stage of the power
variety, made up in chassis form and
utilising the new 4 -volt indirectly -
heated valves which can be run
straight from a small transformer
connected to the A.C. lighting supply,
thus dispensing once and for all with
the accumulator and the need of
frequent recharging.

In order to keep expense down, the
set has not been made to include a

THE SET THAT SETS A STANDARD

Ready for action ! The A.G. " Chassis " Three wired and ready for use.
thing be neater or more workmanlike in appearance ?
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An A.C. " Chassis " Three-continued

high-tension supply unit, for a receiver
including both L.T. and H.T. supply
from the mains is necessarily rather
expensive. The chief bother with
ordinary sets is the necessity for,
and the trouble of, getting the a2cu-
mulator recharged. This means that
two accumulators must be kept in
service, one on the set and the other at
the charging station, in order that
there may be no break in the con-
tinuity of programme reception.

Often the accumulator must be
carried some distance to be re -charged ;
and while in country districts, where
no electric light is available, the accu-
mulator must still remain the source
of low-tension current, the increasing
use of electricity and the widespread
network of mains now available
makes the A.C. source of supply
particularly attractive.

The H.F. Valve
Both screened -grid and ordinary

high -frequency valves are available
in the indirectly -heated class, and
readers may at first wonder why a
screened high -frequency valve was
not included in the present set. There
is more than one reason for this, but
the main one is that of economy.

First of all, the screened -grid valves
are more expensive than the ordinary
type (whether you get them in the

culty in getting the most out of a
screened -grid valve is so great that
these valves are often used in circuits
which give very little more magnifica-
tion than is obtainable in a properly -
designed neutralised circuit with the
older type of high -frequency valve.

tension accumulators, or an A.C.
mains unit for high tension, which ever
he possesses or desires to get.

The high-tension demands of this
receiver are not high and come
within the possibilities of a medium -
size high-tension dry battery. So

The panel layout is attractive, and

In sitting down to design this set I
had in mind that a very large number
of readers already possess such items
as six -pin coil sockets, neutralising
condensers, variable condensers, high -
frequency transformers, etc., and the
present receiver is designed to include
as many as possible of the parts likely
to be incorporated in the older H.F.
sets.

The additional equipment required
consists of the chassis, the A.C. valve

THE SECRET OF THE CIRCUIT

.111 the valves are of the special high -efficiency type, with a heater element instead
if the usual filament. The circuit is a straightforward 11.6., Det., and L.F. The

first value is neutralised on the split -primary principle, the Det. is transformer -
coupled to the last valve, and there is also a de -coupling 'resistance and a choke -filter
output to the loud speaker. The twisted " filament " leads are merely to indicate

that twisted flex should be used.

directly or indirectly -heated types) ;
and, secondly, if proper use is to be
made of a modern screened -grid valve
careful screening and other precau-
tions are needed, which add to the
expense of the set. Indeed, the di ffi-

holders, and one or two small items,
while an inexpensive step-down trans-
former takes the place of the accumu-
lator. So far as high-tension supply is
concerned, the user of the set can have
either high-tension dry batteries, high -
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makes for easy operation.

far as results are concerned, the
receiver is particularly sensitive and
gives excellent sharp tuning, while the
quality is first-class and free from
any trace of hum. Reaction is
smooth and free from backlash, and,
indeed, so far as the operation of the
set is concerned the results are
indistinguishable from those of a
first-class battery -driven set.

The Circuit Employed
Now let us look at the circuit

shown in this page. The aerial is
jdined to a six -pin aerial coil with
the usual two tappings, and here
one can use the cylindrical six -pin
coil, the new Super coil, or a six -pin
binocular of the Colvern, Lewcos,
etc., type. The high -frequency valve,
which is separated from the detector
stage by a vertical screen, here feeds
into a split -primary high -frequency
transformer, a standard neutralising
condenser being connected as shown.

The secondary of this transformer
supplies grid voltage to the detector
valve, in the plate circuit of which is
situated the primary of a good low -
frequency transformer and the de -
coupling resistance scheme which has
been incorporated in WIRELESS CON-
STRUCTOR receivers for some time
past. The output valve is provided
with a choke -condenser output, thus
giving good reproduction and keeping
the high-tension current out of the
loud -speaker windings.

It will be noticed that no provision
is made for a wave -change switch, as
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An A.C. " Chassis " Three-continued

the set is designed to enable readers
to utilise existing coils and bases, but
if the wave -change switching idea
appeals strongly, then a very slight
modification of the set will enable the
type of coil described in the January
issue of the WIRELESS CONSTRUCTOR
(see the "Silver Champion") to be used.

Five -Pin Holders
Certain alterations of technique are

necessary when using A.C. valves.
With these valves there are five
pins : one for grid and one for plate as
usual, two for a filament circuit
and a fifth for what is known as the
cathode. The filament circuit is fed
with unsmoothed, alternating current
at 4 volts, and is insulated from the
cathode. The filament gets very
hot and conducts heat through the
insulating tube to the surrounding
cathode, which in turn gets hot and
emits electrons.

The three cathodes in this set are
connected together and to earth, and
also to the slider of a potentiometer
which is connected across the A.C.
heating leads, the slider of the
potentiometer being placed about
centrally. The high -frequency valve
has zero grid bias, the detector needs
a positive grid bias, and the power
valve a negative grid bias.

It may sound strange to talk about
the need of a positive grid bias, but
it must be remembered that in
ordinary receivers the grid of the
detector valve is almost invariably
taken through the circuit to the
positive leg of the valve, and thus
has a positive bias applied to it.
As there is no positive leg of the valve
in the present receiver we must
provide this positive bias from the
grid -bias battery, and thus we have
the unusual state of affairs that there
are two positive. grid -bias terminals
and one negative.

Detector Grid Bias
The normal grid -bias positive is

placed one and a half volts from the
positive end, and the detector grid -
bias positive is placed in the ordinary
positive socket so as to give one and
a half volts positive. The negative
grid bias is used according to the
high-tension plate voltage as specified
by the makers on the leaflet supplied
with the valve.

Some readers, while admiring the
appearance of the chassis receivers
and desiring to make them, have a

fear that they might have difficulty
in working aluminium. Let me assure
them at once that the construction of
a chassis receiver is particularly easy,
the aluminium being a relatively soft
metal, and its drilling just as easy
(if not easier) than ebonite. As many
readers are not well acquainted with
the working of aluminium, the con-
structional details in this article will
be a little fuller than usual.

The method of construction is as
follows. First of all, assemble all
components for the receiver, including

The chassis are all drilled to take
Belling -Lee insulated terminals, and
when purchasing the chassis it is just
as well to have it ready fitted with the
A.C. valve holders and the insulated
terminals together with their washers.
It is one of the advantages of the
WIRELESS CONSTRUCTOR aluminium
chassis scheme that a number of wires
are dispensed with, as all the points
which are at earth potential are
connected direct to the chassis.

This applies, for example, in the
present receiver to earth, one loud -

The wiring eras finished when this photograph teas taken, though at first glance it is
invisible-a very pleasing feature of the " Chassis " system.

the chassis and panel. The chassis
will be purchased ready -drilled for the
terminals and valve holders, but free
from other holes, as the positions of
these will.be determined by the makes
of components used.
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speaker terminal, grid -bias positive, -
and high-tension negative, these ter-
minals being connected directly to the
chassis, making metallic contact with
it, and having no wires attached to
them. Other terminals are insulated
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An A.C. " Chassis " Three-continued

from the chassis, and, in order to
effect this, insulation washers are
provided by the manufacturers of
the chassis.

The First Step
Whenever electrical contact (other

than on terminals) has to be made to
the chassis a soldered connection is
made to a 6 B.A. metal screw locked
in a hole by a nut. No attempt
should be made to solder to the chassis,
as aluminium cannot be soldered in
the ordinary way, and, furthermore,
if it could it would not look so well
as the method chosen.

WIRELESS CONSTRUCTOR aluminium
chassis are 14 in. deep and 4 in. shorter
than the panel to which they are to
be attached. The first step, then, is
to take the panel and hold it up against

the front edge of the chassis, making
sure that there is exactly / in.
projecting at each end. A tine should
then be scratched along the back
of the panel to indicate the height
of the chassis, and the panel -mounting
parts should then be laid out to make
sure that they come above the line
just marked.

Three holes for securing the panel
to the chassis should be drilled on a
line in. from the bottom of the
panel, one in the centre, and one at
each end. The holes should be drilled
first in the panel, which can then be
held up against the front edge of the
chassis, and the positions for the
securing holes in the aluminium
marked by using the panel as a tem-
plate.

The ordinary drills that you use for

drilling ebonite can be used for
aluminium. Do not press too hard,
as the metal cuts very easily. You
will find rather a rough burr on the
back. This is easily removed by a file,
or a still simpler and neater way is
to place a countersink bit in your
twist drill and give it a few turns
on the back of the aluminium. It
will then -cutoff the burr quite neatly.

Mounting the Components
The screws used to hold the panel

to the chassis can be either 4 B.A.
or 6 B.A. countersunk metal screws

in. long, or in. if a i-in. panel
is used. Do not fix the panel until
you have mounted the parts on the
chassis, or you will find the set
difficult to handle during wiring up.
The panel should be carefully
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An A.C. " Chassis " Three-continued

supported against the front edge of
the cabinet while you lay out the
other parts.

Completing Assembly
The vertical screen used for this

set is l2 in. lower than usual, so if
you have a standard vertical screen
the top portion can be cut off with a
pair of shears. The position of this
screen must be such that it is not
fouled by the vanes of either variable
condenser, and the position should be
as close as possible to that indicated
in the wiring diagram. The six -pin
coil base and the neutralising con-
denser are placed in the position shown
and their bases are used as templates
for marking the position of the secur-
ing holes in the chassis.

Lay out all the parts as close as
possible to the positions shown, and

you tighten up all the nuts, and if,
by any chance, the set is likely to be
subject to vibration, then it is just
as well to run on a second nut as a
locknut in each case.

The parts on the underside of the
chassis are mounted in the same way,
but here you must be careful that you
do not drill a hole for securing a part
in such a way as to pierce a com-
ponent above. A careful study of
the layout will prevent this happen-
ing, as there is really plenty of room.

After all the parts are mounted,
the next step is to drill holes to take
the leads which pass from one side
of the chassis to the other. For this
it is just as well to drill fairly large
holes, such as in. diameter, so as
to avoid any friction of wire against
the sharp edges of the holes. Wiring -
up can be carried out with stiff wire

pass through, with stiff wire for the
few leads which are above the
chassis. So far as the wires connect-
ing the filament terminals to the
valve holders are 'concerned, it is
just as well to twist these together
to save undesirable induction effects,
and for this the flexible rubber -
covered wire is very suitable.

Insulated Wire Essential
In all cases where other than the

rubber -covered wire passes through
the chassis small lengths of Systoflex
tubing should be slipped over the
wire, even when the wire itself is
insulated, as this safety precaution
prevents short-circuiting.

Wiring -up is very easy and it is
much more fascinating on this type
of receiver than on the ordinary set.
The layout of the parts has been so
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The wiring is simple to carry out, but in

carefully mark the points for the
securing holes. Now remove the
panel and drill as required ; 6 B.A.
cheese -head screws serve to secure
all the parts, nuts being used on the
back to hold them tightly. Be sure

connecting up the filament sockets for the valve "filaments" twisted flea should
be employed.

of the insulated type, or with bare
wire and Systoflex sleeving.

A third method is to use a good
quality flexible rubber -covered wire
for all work on the underside of the
chassis, as well as for the wires which

245

arranged that the vital leads are short
and no difficulty will be experienced
if the wiring diagrams are carefully
followed.

When the set is all wired -up the
potentiometer should be set at thi
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An A.C. " Chassis Three-continued

middle point, and the two filament
terminals connected to the four -volt
winding of an A.C. step-down trans-
former. Be sure to obtain a four -
volt transformer spNially designed
to run A.C. valve filaments, as unless
this is done you may get hold of a
transformer which will give four volts
on a small load, but which will fail
badly on a load of three amperes or
so, as in this case. Philips, Heayberd,
Radio Instruments, Varley, etc., all
make suitable transformers for this
set.

A high-tension supply of 120 to
150 volts is also necessary, and grid
bias should be arranged to give one
and a half volts positive, and what-
ever is specified for the output valve
by the makers of the valve. Notice
that one grid -bias positive is con-
nected directly to the chassis and is
that which is joined to the second
hole of the grid -bias battery. Join
up a suitable loud speaker and you
are ready for the preliminary adjust-
ments.

Neutralisation
Now set the reaction condenser at

zero, and the neutralising condenser
with all its plates inter -meshed.
Switch on and wait for at least a
minute, as this period will be occupied
in heating up the valves. Do not be
disappointed if you do not get results
immediately.

After a minute, or a minute and a
half, with an aerial coil in the first
socket and a split -primary trans-
former in the second, place the aerial
condenser (remember that the aerial

WHERE IS

any point reduce the neutralising
capacity so that it just does not
oscillate, but if, as may quite likely
happen,. it does not oscillate, ad-
vance the plates of the reaction con -

THE WIRING?

You may well ask this question, for the " upstairs " appearance gives the idea that the
set is incomplete, all untidy leads and smaller components being mounted underneath.

and earth are not yet connected) at
about 50 on a 100 -degree scale, and
swing the second condenser backwards
and forwards. If the set oscillates at

PERFECT SCREENING, PERFECT STABILITY!

Zz=-----v
tdect screening and stability are features of this set which everyone will welcome.

Nothing could be easier to build or to operate.
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denser until it does just oscillate at
some point or other.

Now reduce the neutralising capa-
city until the set is just below oscilla-
tion point and again advance the
reaction condenser until oscillation
once more ceases. Reduce the neutra-
lising capacity once more and carry
out the same method until you find
the reaction setting is carried so far
that any increase or decrease of the
neutralising capacity brings about
self -oscillation. When this point is
reached set the reaction condenser at
zero again, leave the neutralising
capacity as adjusted and connect
aerial and earth, whereupon your set
is ready for normal tuning.

Suitable Valves
With regard to the valves, using

Marconi or Osram indirectly -heated
four -volt valves I have found either
the M.H. or the M.H.L. suitable for
the high -frequency, the M.H.L. for
the detector stages, and the M.L. in
the output socket.

Next month I hope to discuss the
results obtained with the set and also
its use with ordinary valves for the bene-
fit of those who have no electric mains.
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IA THAT is to be done about this
Brookmans Park business ?
Anybody who lives within

about seven or eight miles of the new
high -power regional transmitter will
agree that the question is one of the
most pressing ones of the day, and
unless he is fortunate enough to
possess an unusually selective receiver
I think he will be likely to say that
he doubts whether the problem is
soluble at all.

A Desperate Situation
On the north side of London it has

been found that the swamping effect
of the new transmitter has proved
even more overwhelming than was
feared before it commenced opera-

A/3/41

ro ;4"
OF SET

Two of the earlier wave -traps.

tion, and with the advent of the
second transmission the situation
seems to be growing desperate in
these localities.

Not merely is it proving difficult to
cut out the Brookmans Park trans-
mission in favour of foreign stations
or 5 G B, but owners of the simpler
types of sets are finding it a very
difficult matter to separate the two

1111111111111111111111111111111111111M111111111111111111111111111111111

A timely article dealing with the
various methods of preventing

E two different programmes from
overlapping.

By G. P. KENDALL, B.Sc.
Ermanimunammuummenummumumessianteuff

regional transmissions one from the
other.

Except in the really desperate case
where a listener is situated within
only a few miles of the station, it
seems that some form of wave -trap
or rejector will give considerable
relief, if not a complete cure, and the
Editor has asked me to undertake a
review of the various types of traps
and rejectors in the hope of providing
some definite practical assistance in
this direction.

The Simplest Form
First of all, a general idea of the

working of the simplest types of
traps and rejectors will probably be
helpful. One of the simplest and
earliest types of traps is shown in
Fig. 1, this being a form which was
actually employed in the very
earliest days of broadcasting. It
represents a rejector in its simplest
and most elementary form, consisting
of a plain tuned circuit included in
series in the aerial lead, that is to say,
between the aerial and the aerial
terminal of the receiver.

How it Works
The idea of a rejector like this is

very simple. The circuit composed
of the variable condenser and the
coil is tuned to the wave -length of the
station which it is desired to exclude.
The circuit then presents a very high
impedance to the signals of that
station, and allows those of other
stations to pass through relatively
freely. If conditions are right quite
a good rejection effect is obtained in
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this way, and this form of circuit was
of considerable help in the early days.

Although, as I have said, when the
constants of this rejector are suitably
proportioned it gives quite tolerable
effects, it is by no means ideal in prac-
tice with modern receivers, because
it has undesirable effects upon the
tuning circuits proper. Moreover,
adjustments of the tuning circuit are
rather apt to upset the setting of the
rejector, and vice versa.

Coupling Methods
As wave -traps were developed one

of the first steps was to take this
simplest form and devise methods of
coupling it into the aerial lead
without actually including the whole
circuit in series. One such method
which met with a certain amount of
success is shown in Fig. 2. Here you
have the tuned rejector circuit
actually separated from the aerial
lead and coupled thereto by means
of a small special winding.

F/G.3.

A/i/S

Methods of using an " X " coil.
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All About Wave-Traps-continued

A practical form of this trap might
consist of a coil of about 50 turns of
wire on a 3 -in. tube shunted by a
.0005-mfd. variable condenser to
form the tuned circuit, with ten or
fifteen turns wound over the top of
this inductance to provide the coup-
ling winding. Fairly good trapping
effects can be obtained with a device
of this type, and it has little effect

Using a centre -tapped coil.

upon the tuning of the receiver, the
adjustments being reasonably inde-
pendent.

Only Moderate Effectiveness
The trapping to be obtained from

this form of rejector, however, is
not very drastic, and it is not likely
to be very effective in the difficult
situation produced by the arrival of
the Brookmans Park transmitter.
It is suggested, though, that it is a
type worth trying out by those who
possess receivers which are normally
fairly selective and only require just
a little help to enable them to get rid
of this particularly powerful signal.

To get -the best results from it, it
is desirable to make the coupling
winding one of about fifteen turns,
with a few tappings so that you can
try different degrees of coupling, and
so find the one which suits your par-
ticular needs best.

A more effective scheme is shown in
Fig. 3, which illustrates a form of

A coupled " absorption " circuit.

trap \ hich has become almost stan-
dard prattice of recent years. This
also is by no means a new device, and
was, I believe, actually first described
by myself some time in 1925, in the
form of a special rejector for removing
the signals of the 5 X X station.

More Drastic Trapping
Coi:siderably more thorough trap-

ing can be obtained with this circuit
and indeed it forms the basis of quite
a number of commercial wave -traps
or wave -selector units at the present
time.

A practical form of this particular
trap which works quite well can be
made up with a standard " X " type
coil and a .0005-mfd. variable con-
denser. Connect the coil and con-
denser in parallel and take the aerial
lead to one of the tappings on the
coil, another lead going off from what
is normally the " earth " end of the
"X" coil to the aerial terminal of your
receiver. By trying the alternative
positions for the aerial tapping lead
you will probably find one which
gives you quite effective trapping
when the condenser has been properly
set.

What it Will Do
A trap of this type should enable

you. to get rid of the Brookmans
Park transmitter fairly easily, so
long as you are not less than perhaps
six miles from the station, and when
correctly set its effect should be such
that you will only hear the station
strongly when you tune it in fully,
and it should disappear fairly sharply
when you detune in search of other
stations.

To set a trap of this type it is
necessary that you should, proceed
along the right lines, and the following
method will be found as good as any.
First of all, tune in the interfering
station without the trap in circuit.
Now detune until it conies down to
about half .volume, or at any rate
until you have taken the tuning
adjustment fairly well away from the
exact setting.

How to Adjust it
Now bring the trap into circuit and

proceed to vary the capacity of its
tuning condenser. You should pre-
sently find a setting which causes the
strength of the local transmission to
go down almost to nothing, and upon
either side of which it should reappear
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quite strongly. Endeavour to locate
this point as accurately as possible,
and then you can leave your trap set
and make all further adjustments on
the tuning of the receiver.

A13/8

Here is a secondary -circuit trap.
This, of course, is all very well in

so far as it enables you to get over
the difficulty of one of the interfering
wave -lengths, but what about the
second one ? Well, so long as you are
not very close to the Brookmans
Park transmitter you will probably
find that just this single trap is a

help.

Removing the Longer Wave
Station

If you use it to get rid of the longer
of the two waves (the 356 -metre one)
you will find that the greater part of
the dial becomes free for foreign
stations and 5 G B, since the usual

FIG.8.

Another form of the above arrangement.
experience is that the lower -wave
Brookmans transmitter only covers
just the lower portion of the dial and
does not spread much over the upper
portion. This, of course, depends
very much upon the nature of the
set you use, the size of your aerial,
and lastly, but by no means least,
your distance from the station.

Fig. 4 illustrates another form of
(Continual on page 236.)
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Some first-hand details of a remarkable new invention for freeing programmes from interference. "
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EADERS of the WIRELESS CON-
STRUCTOR may have seen in
the daily press a brief descrip-

tion of a new invention called the
" Stenode Radiostat " for which sen-
sational claims have been made. They
will also have seen that towards the
end of the year demonstrations were
given to the Press, in which a degree
of selectivity previously unheard of
was obtained.

IR)

A Startling Demonstration
For example, a receiver containing

this invention was tuned to Brook -
man's Park transmission, while a few
feet away was placed a powerful
oscillator so tuned as to give a strong
heterodyne note with the Brookman's
Park transmission when any of the
existing forms of receiving apparatus
were used. By means of the Stenode
Radiostat invention the Brookman's
Park transmission was tuned com-
pletely free of this interference with-
out the quality being affected !

The beat -note was changed as
desired by the listeners, and even
when it was brought so low as to give
tremendously powerful interference
within a few hundred cycles of the
Brookman's Park carrier frequency it
could still be eliminated completely
without loss of quality.

"All Wrong"!
Now this demonstration, according

to generally accepted theories, was
" all wrong ' ! The theory, accepted
universally, was that in order to get
proper quality in reception it was
necessary to have a receiver capable of
responding not only to the carrier -
wave frequency, but to a band of
frequencies (the so-called " side -
bands ") extending to about 5,000
cycles on either side. In the same way
it was generally held that if we make
our receivers tune sharper than this
we " cut off the side -bands," losing
the high notes and making the repro-
duction " plummy." Certainly all
receivers so far constructed and capable
of tuning to a narrower band of fre-
quencies than about 10,000 have given
results which fitted in with this theory.

Now comes the. Stenode Radiostat,
the invention not of an unknown
experimenter, but of Dr. James
Robinson, Ph.D., late Chief of Wire-
less, Royal Air- Force, a well-known
scientist and, as older readers of the
WIRELESS CONSTRUCTOR know, at
one time chief of the Research Labora-
tories of Radio Press, Ltd.

Extremely . Important
In the Stenode Radiostat receiver

the band of frequencies utilised for
reception is well under 100 cycles
wide. As was demonstrated to the
press, and as has frequently been de-
monstrated in much greater detail to
leading scientists, the quality of both
high- and low -note reproduction is at
least as good as with any other type of
receiver. Obviously, then, we have
here a discovery and an invention
of major importance.

Working on the assumption that for
the proper transmission and reception
of radio telephony a band of fre-
quencies must be employed, let us
see how the width of this band is
arrived at. For the proper repro-
duction of speech and music we must
be able to transmit and receive faith-
fully all frequencies between about 50
and 5,000 or 6,000.

Although we get a slight improve-
ment by transmitting frequencies
above 5,000, this is generally con-
sidered the upper limit for practical
purposes, and if we get faithful repro-
duction over the whole range from 50
to 5,000, results are uncannily real.

Those Side -Bands
It is generally accepted (or was, until

the arrival of the Stenode Radiostat)
.that the effect of modulating the
carrier -wave of a broadcasting station

THE INVENTOR LOOKS INSIDE!

Dr. Robinson, inventor of the Stenode Radiostat, is here shown looking into the
instrument, the contents ,of which had hitherto been a very closely guarded secret.

Just how important this invention
is and its bearing upon radio tech-
nique is not immediately obvious,
until we consider a few vital facts.
First of all, let us look at radio accord-
ing to existing theories and practice
and endeavour to understand the
present position of the radio art and
the congestion of the ether.
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was to produce bands of essential
frequencies on each side of the carrier
frequency ; thus the modulation of
the carrier -wave by a 5,000 -cycle note
was held to produce two frequencies,
one the carrier frequency plus 5,000,
and the other the carrier frequency
minus 5,000.

The modulation of the carriez
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Clearing the Ether !-continued

frequency with_a note of 50 was sup-
posed to produce the frequency of the
carrier plus 50 and the carrier minus
50, and so throughout the whole
musical scale, each modulation fre-
quency producing a frequency of the
carrier plus and minus that frequency.
In that way we.arrived at the position
that in order to transmit and to
receive properly we must occupy a
band of frequencies of 5,000 cycles
on either side of the carrier -wave,
giving 10,000 cycles in all.

The Prague Plan
Now between 200 metres and 600

metres there are exactly a million
cycles, the frequency of a 200 -metre
transmissicn being approximately
1,500,000 and that of a 600 -metre
transmission 500,000. We thus arrive

number of broadcasting stations
which can be worked simultaneously.
Furthermore, when the stations are
placed as close as this it is assumed
that they will maintain their fre-
quencies accurately, which quite a
number fail to do, as readers know
only too well.

Seeking a Solution
Next let us consider what would

happen if we placed the stations 5,000
cycles apart, thus roughly doubling
the number of available channels.
Before the arrival of the Stenode
Radiostat there were no receivers
capable of tuning to such a narrow
band as 5,000 cycles without a very
poor and " plummy " reproduction,
giving practically no high -note repro-
duction, and, secondly, high-pitched

THE RADIOSTAT'S RAZOR-EDGED TUNING

Dr. Jam.; Ii A'iiaiara, Mr. P.,rey W. Harris' an 80711C interested friends examining
the new Steumie Radiostat " system devised by Dr. Robinson to reduce interference

between radio stations.
at a result that between 200 metres
and 600 metres' there are a hundred
" channels." The Prague Plan
decided that stations could be run
as close as 9,000 instead of 10,000,
this being a kind of compromise.

Long -Wave Position
The position on the long waves is

much worse, for between 1,000 and
2,000 metres there are only fifteen
available channels, and we thus see
why there has been a limit to the

whistles or beat notes were set up
between stations working so close as
this.

The problem _thus appeared in-
soluble, and every available channel
in the ether seemed to be used up
for commercial purposes, Army, Navy,
and Air Force work, ship and shore
working, broadcasting or some other
radio service. Even on the very
short waves, which have become so
popular during the last year or two,
the limits 'have had to be very care -
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fully set, and the poor amateur trans-
mitter who a year or two ago had this
field to himself is now severely
limited as to the frequencies or wave-
lengths on which he may work.

With all these facts in mind, Dr.
Robinson sat down a year or two ago
to make a thorough and searching
investigation into radio problems with
the idea of finding some way out. Di.
Robinson told me some time ago that
it struck him as absurd that Nature,
after revealing to us the immense
possibilities of etheric communication
by electro-magnetic waves, should
within such a short period bring us
up against such an obstacle.

Daylight at Last
About the middle of last year he

began to see light, and one day, when
we were sitting in his club after
lunch, Dr. Robinson produced an
envelope and a pencil and outlined
to me his ideas on the matter.
Immediately I saw that here was an
invention of immense importance
which would enable the ether to be
cleared. of all congestion. True, as it
stood it was only a theory, but to
anyone well acquainted with the art
it was a theory that " rang true,"
and in a moment I was sharing his
enthusiasm.

Knowing that I had a particularly
well-equipped research laboratory,
Dr. Robinson asked me whether I
would collaborate with him and carry
out the necessary experimental work
to see whether the principle could be
made to oFerate in practice. Within
a day or so I had carried out sufficient
preliminary experimental work to
show me that Dr. Robinson was on
the right lines, and then began some
intensely interesting experiments to
confirm this theory step by step.

Remarkable Selectivity
By November we had produced in

my laboratory a receiver incorpora-
ting Dr. Robinson's invention which
gave a selectivity vastly in excess of
the best obtainable before. The
selectivity was so great that the
variable condenser for the tuning
consisted merely of two brass plates
separated by about half an inch, both
about the size of a halfpenny, the
rear plate being attached to a fine
screw thread so that it could be made
to advance towards or recede from
the second plate, by a very slow

(Continued on page 300.)
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ALDOMESTIO

THE object of the Domestic "-
Two receiver is very aptly
summed up by the definition to

be found in any standard reference
dictionary of the word " domestic,"
to wit-" Pertaining to the home,
not foreign."

But explicit as it is, that is hardly
sufficient with which to dispose
of the introduction, for actually,
although primarily a " home " receiver,
the design of the "Domestic" Two has
been carried out to incorporate several
novel features, with all of which, in
turn, I intend to deal.

Dual -Wave Coil
First a point which seems nowadays

to gladden the hearts of most people
is that although the set is of dual -
range type, that is to say, is intended
for the reception of broadcast and
long -wave stations, there is no coil -
changing. This has been made pos-
sible by introducing one of the special
" Chassis " coils as was used by Mr.
Harris in his now famous " Chassis
Three receiver.

The second point of interest is to
do with the L.F. stage, which by
means of a carefully worked out
switching arrangement is optional.
Thus if for any reason it is desired to
use 'phones with the set, such a proce-
dure can be carried out without the
necessity for wasting the current to
the second valve as would normally
be the case by using a volume control
or by de -tuning.

Simplicity of Control
From the point of view of operation

the " Domestic " Two is simplicity
itself, even though perhaps the
" knobby " appearance of the panel
does not altogether seem to bear out
such a statement. Nevertheless, the
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= Areal " household " receiver which E
incorporates several unique

= features and is intended for long- E
E.' or short-wave reception without F:

the need for coil changing.

= By G. T. KELSEY.

fact remains that the set is simple to
operate, and strictly speaking there
are only two knobs which require
manipulating. Actually when once
the set has been adjusted there is
only need to use the L.T. switch when
it is desired to switch the set on or off.

Those of you who are not altogether
happy at the prospects of the wiring
operation should pay particular atten-
tion to what, for want of a better name,

I have called the " subway method of
connecting employed in the present set.

If you examine the photographs
you will notice that, unlike the con-
ventional panel and baseboard ar-
rangements, the baseboard of the
" Domestic " Two is raised about one
inch up from the base of the actual
panel, and is held in position at the
back by the terminal strips.

A Neat Appearance
In any set where L.F. switching is

employed there almost invariably
arises the difficulty of keeping the
wiring neat yet efficient on account
of the wires to the switch, which for
obvious reasons it is necessary to
mount on the panel.

Built with the filament and 11.7'. leads under the baseboard, the " Domestic " Tuo
presents an extremely neat and workmanlike appearance.
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The "Domestic" Two-continued

For proof of this you need only
refer to the diagram of the under-
side of the baseboard, and visualise
what the back -of -panel appearance
of the present set would have been
like with all these wires carried across
and in and out among the various
components.

Definitely, then, in the present case
there is an advantage in carrying the
wiring under the baseboard, particu-
larly that going to the switch. But
quite apart from this, in my opinion,
the operation of wiring becomes very
much more simple with under -base-
board connections.

The Switching Scheme
To those of you who are not par-

ticularly technical (nothing of which
to be ashamed !) it would perhaps
be helpful if I explain the need for
three sets of contacts on the change-
over switch.

First, as is the usual scheme, it is
necessary to arrange for the output
of the first valve to be connected
either to the primary of the L.F.
transformer, or, When only one valve
is required in circuit, direct to the out-
put terminals of the set. This then
takes up one set of contacts, and since
when only one valve is in use the

When the switch is arranged so
that the output of the detector valve
is joined to the primary of the trans-
former, the H.T. voltage on this valve
is, for the purpose of explanation,
equivalent to the voltage at which

oscillating, a state of affairs which,
for obvious reasons, is very un-
desirable.

The third set of contacts is there-
fore arranged so that the voltage on
the anode of the detector remains
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The panel layout is simple and effective, all controls being conveniently placed.

the H.T. +1 wander plug is connected
on the battery (usually about 60).

With the switch in the reverse
position, however-that is to say,
with the output of the first valve

There is nothing " attintish" in the circuit, as can be seen above. Either one or two
valves can be employed anti a " chassis " type coil is utilised.

second valve filament will require
to be broken, a second set of contacts
is so arranged to enable this to be
done quite automatically when the
switch is moved.

The purpose of the third set of
contacts is the one over which I ex-
pect the most doubt will exist,
although really the explanation is
quite simple.

connected direct to the set output
terminals-the H.T. applied to the
anode of the detector valve would be
obtained via the +2 tapping (usually
at 100 or 120 volts).

It is quite feasible that the sudden
increase in the voltage applied to
the anode of the detector valve
consequent upon the change over
would be sufficient to start the set
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practically the same in which ever
position the switch is set.

Earlier reference has been made
to the fact that the " Domestic " Two
receiver is essentially a set for the
home, and at this stage I ought per-
haps to add that in consequence it is
not ultra selective, that is, as modern
sets go. For all that, quite a reason-
able measure of selectivity is possible
by virtue of the fact that within cer-
tain limits the degree of selectivity is
variable.

Quite definitely, however, this set
would not cut out Brookman's Park
at two or three miles; and even at
six miles, which is still in the swamp
area, some sort of wave -trap would
undoubtedly be necessary.

Question of Selectivity
From the set designer's point of

view, the question of the effect of the
Brookman's Park transmitter is one
requiring very careful attention, but
at the same time we must not forget
our hundreds of readers who are not
in any way affected by the new
Regional station. To them, of course,
the necessity for selective circuits is
not nearly so great, and since in many
cases selectivity is only obtained with
some sacrifice in signal strength, the
use in their case of a selective circuit
is tantamount to sacrificing a certain
amount of signal strength unneces-
sarily.
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The " Domestic" Two continued

Of course, even in areas not at
present served by a Regional
station a reasonable degree of selec-
tivity is desirable, even if only to
separate the local station from 5 G B,
which station is received satisfactorily
in many parts of the country.

WHAT YOU WILL REQUIRE

1 Panel, 14 in. x 8 in. (Radion).
(Becol, Ebonart, etc.)

1 Cabinet for above panel, with base-
board 9 in. deep (Raymond).
(Cameo, Arteraft, Pickett.)

1 0005 variable condenser (Lissen).
(Igranic, J.B., Lotus, Utility, Dubilier,
etc.)

1 Slow-motion dial (Lissen). (Igranic,
Formo, etc.)

1 Reaction condenser, .0001 or 00015
(Lotus). (Magnum, Lissen, Ready
Radio, Utility, etc.)

2 On -off switches (one for wave -
change switching) (Lotus). (Benja-
min, Igranie, B.A.T., Lissen, etc.)

1 Three -pole change -over switch
(Wearite). (Bulgin, etc.)

1 Special " Chassis " Three coil (Col-
vern).

1 Pre-set condenser, max. capacity
about 0005 (Igranic). (Formo-
densor.)

1 .0003 grid condenser (T.C.C.).
(Dubilier, Atlas, Lissen, etc.)

1 2-megohm grid leak (Igranie).
(Lissen, Dubilier, etc.)

1 H.F. choke (Ready Radio). (R.I.,
Leweos, Varley, Igranie, Magnum,
etc.)

2 Sprung -type valve holders (Mar-
coniphone). (Benjamin, Lotus,
etc.)

1 L.F. transformer (Hypermu). (Fer-
ranti, Varley, Brown, Cossor, Telsen,
etc.)

1 Terminal strip with seven terminals,
and one with two.

Connecting wire, Systoflex, screws,
flex, wander plugs, etc.

With its flexibility in matters of
selectivity the " Domestic " Two is
ideally suited for this purpose, and if
you are contemplating the construc-
tion of a real " home " set-by which
I mean to imply a set that can be
handled in your absence by the wife
(if any !)-then you will not be far
wrong in constructing a replica of
the set illustrated on this and following
pages.

Marking Out the Panel
Closely allied with the question of

the suitability of a set is, of course,
that of the cost. In the present
case, bearing in mind that the set is
of the wave -change variety, the
expenditure for the necessary parts
should not be very heavy.

As is usual practice, a list of those
required is given separately on this
page, and although the actual
components used in the original are
in each case mentioned first, it should
be understood that any alternatives
will be quite satisfactory providing
they are of a reliable make.

With the necessary components to
hand, commence the constructional
work by marking out the panel in
accordance with the diagram provided
for this purpose. Do not forget,
however, that since you will be
making all the necessary marks on
the back of the panel it will be
necessary to reverse the order of
things shown in the panel diagram.

The Terminal Strips
There is nothing particularly diffi-

cult in the panel -drilling operation,
and when all the required holes have
been made the baseboard can be
fixed in position. As has been
mentioned previously, the baseboard
is held in position at the back by

means of the terminal strips, and
accordingly the depth of these should
be arranged so that the amount of
ebonite below the baseboard is the
same as at the front of the set.

Drilling the Baseboard
The baseboard components are

few, and their exact positions can be
obtained from the wiring diagram.
Before screwing them finally into
position, however, carefully mark
with a pencil the holes through
which ultimately certain of the wires
have to pass. You can then drill
these holes before any of the com-
ponents are fixed.

With this task completed, attention
can next be paid to the fixing of the
panel and baseboard components,
and in view of the detail given in the
back -of -panel diagram it seems to be
quite unnecessary to say anything
else in this connection.

Next, then, comes the actual wiring,
and for this purpose you will require
a quantity of No. 18 tinned copper

Th2re is plenty of room for the Si -volt grid -bias battery to stand on the baseboard
Above it is moved to show the L.F. transformer.
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The " Domestic " Two continued

wire and some Systoflex. If you
prefer you can, of course, use Glazite,
or, for that matter, any of the other
types of insulated connecting wires,
since departures from the design in
this direction are not likely to make
any difference to results.

In order to make the wiring task
as simple as possible it will be
noticed that in addition to the normal
back -of -panel drawing there is another
one showing the underside of the
baseboard, and by using these in
conjunction with one another no

difficulties are likely to arise. By
way of explanation, I should, how-
ever, mention that the key letters
shown on the main back -of -panel
diagram correspond with those on
the under -baseboard_ view.

Under -Baseboard Wiring
For example, the wire passing

through the baseboard at " A " in the
one view emerges at " A " in the
other view, and so on. Just one
final note in connection with the
wiring before passing on to the

operating details, and that is to do
with the wires which connect certain
of the components without passing
through the baseboard.

Do not, for the sake of neatness,
depart from the original by taking
these wires under the baseboard, as
otherwise you will be liable to,
interfere with the efficiency of the set.
Grid leads, and certain others in a
set, should always be kept as short as
possible, hence the reason why in the
present set it is desirable to use some
direct connections.
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The "Domestic" Two continued

The " Domestic " Two is now
complete, and the next thing therefore
is to test it. First join up the aerial
and earth leads and those which will
connect the H.T. terminals to the
actual H.T. battery. You will require
a 100- or 120 -volt battery, and the
two ends of the battery-that is to
say, the positive and the negative
sockets-should be joined to the H.T.
plus two and H.T. minus terminals
respectively.

Detector Valve Voltage
The exact position on the battery

at which to connect the H.T. plus one
terminal is a matter which will have
to be determined by experiment. As a
start, however, it can be connected to
a socket at somewhere about 60 volts.

AER/AL. EARTH

X .575 -

for V2 a small power valve will, in
most cases, be satisfactory. If,
however, you are located fairly close
to your local station and are desirous
of really powerful loud -speaker results,
it may be necessary to use a valve of
the super -power type for V2.

With the wave -change switch in
the " short-wave " position (in most
cases pulled out), switch the set on,
and with the reaction condenser set
at zero turn the tuning condenser
until the local station is found.

Make a special note of this setting,
and whatever happens never pass
through it without first making sure
that the reaction condenser is at zero.
Having (for the benefit of your
neighbours !) uttered this word of
warning, you can now, by the

The two metal rotor supports are
provided with several holes on either
side, and the rotor pivots ou two pins
which fit into these holes. Thus if
reaction control is at all " ploppy,"
or if the set cannot be made to
oscillate, the rotor position can be
raised or lowered as necessary.

Adjusting the Reaction
For best results the reaction control

must be perfectly smooth, and in this
connection it may be found necessary
to make adjustments to the H.T. vol-
tage on the detector valve. Alteration
of the position of the reaction coil
rotor may alsd help in this respect.

Variations in the degree of selec-
tivity are obtained by altering the
setting of the series aerial condenser

L.T.-#- H.T.- H.T-l-I H.T.t2 L.S.# L.S.-
W/R/Na OF U/VDERS/DE OF BASEBOARD.

This diagram must be used in conjunction with that on the previous page.

Next join up the L.S., and the
L.T. battery, the voltage of which
will, of course, depend upon the
valves chosen. In this connection
it should be mentioned that two-,
four- or six -volt valves can be used in
the " Domestic " Two quite satisfac-
torily providing the right types are
chosen. For the first position (the
detector) you will require a valve of
the type usually styled " H.F.," and

judicious use of reaction, locate the
setting for 5 G B.

If any difficulty is experienced in
making the set oscillate, try altering
the position of the rotor inside the
special " Chassis " coil. Incidentally,
in this connection, not only is it
possible to rotate the reaction winding,
but if necessary the actual position of
the rotor in relation to the outer
windings can be altered.
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C and it should be possible to
reduce the interference from the local
station considerably by reducing the
capacity of this series condenser.
Having once made all the necessary
adjustments, the L.T. switch is the
only thing which need be toucliel
when it is desired to switch the
set on or off, and it should not
take the family long to master this
operation !
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Notate typi.eat radio faults reviewed and questions firdbUVI ed.

By P. R. BIRD.

Wave -trap Worries!
HE coming of the Regional Scheme

and this second -wave -all -the -
time is not to be an unmixed

blessing ! Even the high -power
stations, radiating their double pro-
grammes, will not satisfy the keen
long -distance -getter ; but the two
tremendous transmissions are likely
to blot out many of his much -desired
foreigners !

Recently there has been an enor-
mous increase in the interest in
wave -traps, and although this parti-
cular class of apparatus is so simple
that very little goes wrong with it,
quite a lot of bother is being experi-
enced. Curiously enough, the chief
trouble with wave -traps is not with
the wave -traps at all, but with human
nature !

The Real Reason!
So many listeners are dashing,

impatient, to-blazes-with-the-Brook-
mhns-Park kind of fellows, and they
often find to their astonishment that
when a good wave -trap is connected
up they still hear the unwanted
signals. They turn the wave -trap
condenser from zero to maximum,
and then whizz it back to zero again,
and still the station is there !

Pausing for a second to curse the
wave -trap, they try again, and still it
is there. And, finally, they call in a
more experienced man, who, adjusting
the wave -trap condenser slowly, as it
should be adjusted, suddenly finds
that tricky point which takes all the
sting out of the interference !

Scores of wave -traps have been
discarded as useless simply because the
user made his condenser adjustment

so quickly or so carelessly that the
trap had no chance to work.

So whether your own instrument
uses an ordinary condenser dial or one
of those screw -driver adjustments,
remember that half the battle with a
wave -trap is to set it right in the first

WE TECHNICAL QUERIES
DEPARTMENT

Are you in trouble with your set
Have you any knotty little Radio problems
requiring solution ?
The ViagErms CoNsTuneTOR Technical
Queries Department is now in a position to
give au unrivalled service. The aim of the
department is to furnish really helpful

-advice in connection with any radio prob-
lem, theoretical or practical.
Full details, including the scale of charges,
can be obtained direct. from the Tech -
ideal Queries 1>epartm2itt, WIRELESS
Coliguncrroa, Fleetway House, Farringdon
Street, London, E.C.4. -
A postcard will do. On receipt of this all the
necessary literature will be sent to you, free
and post free, immediately. This applica-
tion will place you under no obligation
whatever. Every reader Of the WIRELESS
CONSTRUCTOR should- have these details,
which will enable him to ask his questions
so that we can deal with them expeditiously
and with the minimum of delay.
London Readers Please Note : Application
should not be made i person at Tallis
House, or Fleetway House.

a

instance, and that this must be done
slowly and painstakingly if success
is to be assured.

One of the few things which can
prevent a wave -trap from working
properly is close proximity to a screen.
Coils, it will be remembered, are not
merely hanks of wire round which
programmes flow, but are the centres
of magnetic disturbance which reaches
out for a space of several inches round
the coil. So tuning coils, wave -trap
coils, H.F. chokes, etc., require a cer-
tain amount of magnetic elbow room.
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If you place them close against the
metal vanes of a condenser, a metal
screen, or similar conductor, you
arrange that' the magnetic fields,
instead of doing their correct work,
are all the time setting up currents
in this nearby conductor. This is a
common cause of flat tuning in the
case of tuning coils, and of inefficient
wave -trapping.

To place a screen right up
against a coil is rather like half -
stunning a drowning man by throwing
a heavy lifebelt at him, and the
lamentable results will remain in spite
of the laudable intention I

H.T.B. Renewals
The H.T. battery is generally some-

thing of a nuisance, and the reason
that so many of these batteries give
trouble is that they are incapable of
supplying the current required of
them. Consequently they are always
overworked and rapidly run down.

The correct way to choose an H.T.
battery is to ascertain how many
milliamps your set is taking in H.T.
current, and to choose a battery
which is able economically to stand
up to the current drain imposed upon
it. If a milliammeter is connected
in the set's H.T.- lead you can
actually measure the high-tension
consumption of the set. If it is any-
thing up to six milliamps, the ordinary
standard H.T. battery is adequate.

If, however, it is more thin six
milliamps when the proper grid bias,
etc., has been applied, a double -
capacity battery is required, and, of
course, if the high-tension consump-
tion is more than ten milliamps a
double -capacity type will be in-
adequate, and one of the triple -
capacity variety will be necessary.

Calculating Current
Not everybody has a milliammeter,

but fortunately where such an instru-
ment is not available the current
taken by the set can be calculated
by reference to the valve -maker's
curves. If you inspect the grid -volts
anode -current curve you will see the
line corresponding with the high-
tension voltage you employ.

Along the bottom line in the graph
is shown the correct negative bias
(if any) which is necessary to bring
the working point to the required
point on the curve of the valve, and
opposite to this point the anode
current in milliamps is shown. By
adding together all the milliamps
required by the different valves you
have the total milliamp consumption
of your set and thus you can ensure
buying the right battery.
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1NHAT should be the resistance of
a volume control for pick-up
work ? This is a question

which must occur to most pick-up
users at some time or other, but it is
one on which definite recommenda-
tions seem to be very rarely given.
Well, this resistance question is really
not at all a critical matter. So long
as the total resistance of the volume
control is not below a certain figure
it scarcely matters what it actually is.

Avoid a Low -Resistance Control
If the resistance is too low the

volume control begins to draw an
actual current from the pick-up
circuit, and may have unfortunate
effects upon the reproduction charac-
teristics of the instrument, but so long
as this does not occur to any per-
ceptible extent almost any figure will
suit.

Pick-ups vary considerably in the
value of resistance which may be con-
nected across them before sufficient
current flows to upset the response
curve, but you can take it as quite a
safe rule that any volume control of
the high -resistance potentiometer
type commonly employed in inter -
valve circuits will serve the purpose
admirably. A value of z megohm
or 1 megohm seems to suit all re-
quirements, and has never in the
experience of the writer of these
notes been known to produce any
adverse effects.

Quick Pick-up Comparisons
Readers who are keen on getting

the very best possible results from
their electric gramophone outfit must
have at times occasion to compare one
pick-up with another, so possibly some
hints upon the best method of making
such comparisons may be of assistance.

Right at the start, the reader should
be warned against the common method
which consists in running a given
pick-up over a whole record chosen
because it is thought likely to show
up the qualities of this particular
pick-up, then disconnecting the
standard pick-up, substituting the one

WITH PICK-UP
AND SPEAKER,

Volume -Control Resistances-Comparing Pick-I:ps-Seratch
Filters-Input Transformers-Pick-Up Curves-The

Novotone."

Conducted by A. JOHNSON-RANDALL.

in which you are interested, and then
running over the record once again.

Such comparison methods as this
are really of little value, because the
time which must elapse between
listening to one type of reproduction
and the other is usually sufficiently
great to make it impossible for the ear
to make a true comparison, simply
because you cannot carry the memory
of sounds in mind for a sufficient
length of time. To be really effective
and instructive it is necessary to
make almost instantaneous compari-
sons, and so some system of very quick
change -over between your standard
pick-up and the one under test is
extremely desirable.

A very excellent method of making
comparisons which is often used in
laboratory test work is this : Have
your standard pick-up mounted on a
tone -arm or special carrier -arm as a
permanency on the turntable, and
arrange somewhere about the gramo-

pair of flex leads to which the pick-
up under test can be connected.

Take this flex lead, and also the
twin lead from your standard pick-up,
to the change -over switch, and so out
to your amplifier, the actual con-
nections being shown in a diagram
reproduced herewith. Upon examina-
tion of this diagram you will see that
the operation of the change -over
switch takes you over from one pick-
up to the other, and so the desired
quick comparison is obtained.

Instructive Testing Method
In use it is a good scheme to start

the standard pick-up upon the edge
of the record first, allow it to get a
lead of, perhaps one groove or two
grooves, and then start the pick-up
under test. Then by operating the
switch suitably you can hear a parti-
cular passage played by your standard.
pick-up, and then go over to the one
under test and hear the same passage
over again, with only a few seconds
between the two tests.

BRINGING OUT THE BASS

The " Novotone"-on which a test report appears in these columns-is here shown
coupled up to a Woodroffe pick-up. A variable resistance can be placed across two of

the terminals to act as a scratch filter.

phone unit a single -pole change-
over switch. Then mount up another
carrier -arm, preferably one of the
types possessing a more or less univer-
sal fitting to take different forms of
pick-ups, and arrange upon this a
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For some particularly critical com-
parisons it may. be advisable to
separate your pick-ups by only, per-
haps, half a groove, so that you only
hear a very short passage played on
each, with a correspondingly quick
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With Pick-up and Speaker-continued

comparison, so that the ear has not
time to forget what it has just heard
before it hears the same passage over
again as reproduced by the second
pick-up.

Identical Volume Necessary
Just one practical point concerning

this method of testing. It is most
important that all comparative tests
should be made at the same volume,
and so it is sometimes advisable to
connect volume controls across each
pick-up separately, so that before you
begin your actual comparative test
you can adjust the volume given by
each one to exactly the same level.
These volume controls, by the way, are
actually shown in the diagram just
referred to.

A word of warning about scratch
filters. The improved high -note
response of some of the later pick-ups
seems to be tending to make needle
scratch rather prominent, and so .some
users may be tempted to turn for
relief to some form of scratch filter.
It is just as well that they should be
warned that this matter of scratch
elimination is no simple one, and it is
quite easy to impair considerably
the quality of reproduction by the use
of an unsatisfactory filter.

The fact is that the noise commonly
described as " scratch " appears to be
a mixture of fairly high frequencies,
some of which, at any rate, fall within,
or very near to, the upper end of the
normal reproduction range.

Danger of High -Note Loss
It is quite easy to produce a filter

which will eliminate this noise, but to
prevent that filter from eliminating
likewise some of the actual reproduc-
tion is by no means so simple. Some
authorities even go so far as to say
that it is impossible to remove the
scratch properly by means of an
electrical filter without also impairing
the proper high -note response on the
pick-up.

Possibly this is going too far, since
a correctly designed and adjusted
scratch filter can be arranged to give
a sort of compromise which is some-
times worth having. Such a filter
will reduce very considerably the
amount of scratch heard, without
audibly affecting the high -note re-
sponse, but it must be very accurately
adjusted.

The risk of spoiling the high -note
response of your pick-up is quite

a real one, and it is only fair that the
reader should be warned of it, since
arrangements are sometimes recom-
mended which when actually tested
under critical conditions can be shown
to chop off all notes above perhaps
2,000 cycles most effectively '

A simple switching scheme for compar-
ing pick-ups.

Here is a little point about the use
of input transformers which every
radio -gramophone user should know.
The reader is probably aware that an
input transformer between the pick-up
and the first valve of the amplifier
often confers important advantages.
It usually gives something like a two -

An interesting radio -gram outfit
for mains working is the Igranie A.C.3

seen here.

to -one step-up in the vo'tage applied
to the first valve, and so considerably
increases the volume obtainable from
a given amplifier, but this is not the
main argument in its favour.
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Much more important is the f act
that an input transformer often leads
to a definite improvement in repro-
duction. In the case of probably the
majority of pick-ups the effect is
a considerably increased response in
the upper register. In all such cases
an input transformer can be a very
valuable device, leading to a general
improvement in " brilliancy," which
is very helpful in counteracting the
tendency to a falling characteristic
present in many amplifiers and loud
speakers.

Important Exceptions
This effect of giving the pick-up

a tendency towards a rising charac-
teristic is not quite universal, however,
for there are one or two pick-ups
which do not respond satisfactorily
to the use of this device. Such pick-
ups are very few in number, but it is
as well that the reader should be
aware that they exist. With pick-
ups of this type the effect is just the
opposite of the one which we are
seeking, the upper register being
cut down, and the whole reproduction
becoming far too rounded and what
used to be called " mellow."

Pick-ups which do not respond
favourably to the use of an input
transformer appear to be those with
unusually high inductance windings,
since we have only found this to hap-
pen with pick-ups in which an
attempt has been made to secure high
sensitivity by means of very large
windings.

A Matter for Trial
We are not really concerned with

the reason for the difficulty here,
however, and the point is merely
mentioned in order that the reader
may be warned that the use of an
input transformer does not lead to an
improvement in high -note reproduc-
tion in absolutely every case. It
depends upon the particular pick-up.
With the great majority, no doubt, the
expected effect is obtained, but it is
just as well to be aware of the fact
that there are exceptions, lest you
may be puzzled when you encounter
one.

It is always a very encouraging
sign when a stage in the development
of any particular component or device
has been reached at which manu-
facturers appear to be sufficiently
satisfied with their products to start
the publication of actual performance
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With Pick-up and Speaker-continued

curves. As a result of comparatively
recent improvements that point
would seem to have been reached in
the development of the gramophone
pick-up, and it is pleasing to note
that quite a number of manufacturers
are now issuing curves showing the
performances of their Tick -ups over
the musical scale.

Need for More Bass
There is a point about the best of

these curves which may be puzzling
to some readers, and really deserves
a little explanation, because it is in
itself rather interesting. If you
examine some of the best -of these
curves you will probably see that
below a frequency of somewhere
about 150 or 200 cycles the output
of the pick-up begins to rise, so that
as you get down into the really very
low frequencies the curve rises more
and more steeply, indicating that as
the frequency is reduced the output
should grow louder and louder.

At first sight you might be inclined
to think that this indicates a defect
in the performance of the pick-up,
but in actual fact it is nothing of the
sort. It is really an ingenious and
praiseworthy attempt to compensate
for one of the known imperfections of
modern recording.

Weakened Recording
The fact is that in the standard

. width of gramophone groove there is
only room for a certain amplitude of
excursion of the needle point, and so
a difficulty arises over the recording
of the very low notes. You see, as
the frequency goes down the ampli-
tude should go up to maintain a
constant output, and as you get down
to the very low frequencies there is
not room to record them at full
amplitude. Consequently, all record-
ing in the standard width of groove is
done with a gradually falling response
for these lowest frequencies.

The rising tendency at the lower
end of the pick-up curves to which
we have just referred, therefore,
is simply an attempt to compensate
for this, and give us a more nearly
even output over the whole musical
scale than we should obtain with a
more theoretically perfect pick-up.

One is son.?,t'mes annoyed on radio -
gramophone outfits to hear the
wireless programme as a very faint
background to the gramophone repro-

duction, a, phencmenon which has
apparently puzzled sc m 3 of our
readers, if one may judge by corre-
spondence. The reason- is usually
sample' enough. It is merely that the
radio side of the set is still working,
and the signals are getting through
faintly into the amplify;ng side by way
of the capacity between the elements
of the radio -or -gramophone change-
over switch, supplemented possibly
by the effects of capacities between
wires.

This is achieved with the aid of a
special circuit which improves both
ends of the curve, thus giving more
bass and greater brilliancy.

- The instrument itself is contained
in .a neat black crystalline -finished
case, roughly 9 in. by 5 in. by 41 in.

On test we found that the overall
response given with an average pick-
up was excellent, and that the magni-
fication with a straight three -stage
amplifier was in excess of that re-
quired for normal domestic purposes.

'WARE SHOCKS!

When you employ a D.C. mains set for electric gramophone /cork remember that
the pick-up may be " alive" and its lead should be .melt insulated.

THE GAMBRELL
"NOVOTONE"

q,:9GGO&eZ. 00,83G,YjGGS'i.c3
s have recently had the oppor-

tunity of testing one of the
new Gambrell " Novotones."

First of all, we may state that the
whole idea of the instrument is to
increase the upper and lower registers
in the pick-up reproduction.
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The " Novotone " cannot be used
to advantage with every pick-up, and
intending purchasers would do well
to seek the maker's advice on this
point.

It is obviously impossible to design
an instrument of this type which will
give the desired results with every
make of pick-up. There is no doubt,
however, that with a number of pick-
ups the " Novotone " gives extremely
good results, and it is a unit we can
recommend.

The device is priced at £5.
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IN THE WORKSHOP
A page of practical hints for the home -constructor.

Silent Instability
T F. FEED -BACK, or instability, does

o not always show itself by motor -
boating or an L.F. howl. These

noises only occur when the feed -back
is very bad, and it is possible for
distortion to take place long before
the howling point is reached.

Distortion due to the above can
generally be detected by the fact that
results seem more or less O.K. until a
loud passage conies along in the
transmission. The tendency is for
these loud parts to be unduly accen-
tuated and to be reproduced with
rather a rattly effect.

Since the cause of the above is the
same as actual motor -boating or
howling, namely, L.F. instability, the
same cures should be applied. The
two most useful schemes are to fit
a decoupling resistance in the plate
of the detector valve, with a shunt
condenser, and to employ an output
filter circuit.

An "X" Coil Point
In most " X " coils the aerial turns

are counted from the socket of the
coil itself. It will therefore be appre-
ciated that if the coil holder is wired
up the wrong way round, nearly the
whole of it, instead of a small portion,
will be in the aerial circuit. This
will cause the set to be unselective,
and may account for trouble in getting
it to oscillate.

The pin of the coil holder should
be joined to earth in practically all
cases. If your set employs " X "
coils and does not seem as selective
as it should be, try reversing the
connections to its holder. You will
most likely have to reverse the
reaction coil connections as well,
otherwise the reaction coil will be the
wrong way round.

Clean Those Pins
If you count up the number of

pins and sockets, or plugs and sockets,
in the average set you will probably
be surprised to find how many there
are. There are four to each valve,
two to each plug-in coil, and six to
H.F. transformers and similar coils.

Then there are the grid -bias battery
plugs and the H.T. wander plugs. In
an H.F., det. and L.F. set it is quite
possible for there to be as many as

thirty separate pin -and -socket con-
nections.

Remembering that in radio we are
dealing with very minute currents,
particularly on the H.F.-side, -what
losses could occur in these pins and
sockets ! A poor contact in two or
three of them will soon add up so that
the effect is considerable, and what
source of obscure faults they may be.

You will appreciate that it is a
vital matter to see that all the plugs
and sockets are clean and make good
contact.

The best thing to clean them with
is smooth emery paper. Even the
insides of the sockets can be cleaned
by a small roll of emery paper.

With plugs of the split -pin variety,
and most of them will be found to be
this type, a screwdriver is the best
way of ensuring a good contact. It
should be forced down the cut so that
the two halves of the plug are sprung
outwards.

If your results are generally poor,
go over all the plugs and sockets
as indicated; you. may be very
agreeably surprised by the result.
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Here our artist shows in
pictorial form some of the
important rules of right sol-
dering, and also traps for

the unwary.
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B.B.C. Changes
His is the time of year when

rumours aro usually most
persistent about alleged in-

tentions on the part of Sir John Reith,
the Director -General of the B.B.C.
But the beginning of 1930 appears to
be an exception. There are surpris-
ingly few rumours about the inside
politics of Savoy Hill.

My impression is that things have
settled down, that the Board is work-
ing amicably with the Executive, and
that the crisis threatened last summer
has been avoided. How long calm
will prevail in the presence of such a
plenitude of explosive material re-
mains to be seen. There is, however,
a reasonable chance of the truce being
observed for two years.

At the end of 1931 the five years'
term of the present Board of
Governors will come to an end. Wild
they be asked to continue ? Probably
yes ; if so, will they stay ? What
will Sir John Reith do ? My belief is
that there will be some changes at the
initiative of the Governors.

Sir John's Position
I should not be surprised to see

Sir John Reith succeed Lord Clar-
endon as chairman. Anyway, this
is one of the interesting possibilities
of 1931. Who would succeed Sir
John Reith ?

Sir John himself would have a good
deal of say in the matter, particularly
if he is on the same intimate terms
with the Prime Minister of the day
as he is with both Mr. Ramsay
MacDonald and Mr. Baldwin.

Taking into account Sir John's
intense regard for personal loyalty,
he is almost certain to use all his
influence on behalf of either Admiral
Carpendale or Mr. R. H. Eckersley.
But as either appointment might
cause some heartburning on the part

of the other, it is more likely that
the next Director -General of the B.B.C.
will be a retired civil servant.

It is known that senior people in
the civil service have their eyes on
Savoy Hill, and propose soon to
bring it into line with the departments
of state. But there will be widespread
opposition to such a move ; in fact,
if it were pressed too far it might well
lead to competitive commercial broad-
casting as a desperate but preferable
alternative.

A Bigger Military Band
However much criticism there may

be about most of the work of the
B.B.C., there appears to be remark-
able unanimity that Mr. Walton
O'Donnell's military band is above
reproach. It is undoutedly the

MUSIC FROM

premier military band in Great
Britain, which means in the world.

That there is to be substantial
augmentation is not only good news
in itself, but it means that the B.B.C.
military band will still further in-
crease the margin of superiority it
already enjoys over even such organi-
sations as the Guards' bands.

It is proposed to add in the New
Year the following : A second clarinet,
a second oboe, a solo clarinet, a
second bassoon, a bass clarinet, two
trumpets, and two horns ; adding
something more than a fifth to the
cost of the band.

The Gershwin Concerts
The B.B.C. is undertaking in

February or March the first perform-
ance in London of the Gershwin

MUNSTER

. view of the studio at Munster, one of Germany's most popular stations.
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Savoy Hill News continued

Concerto, which is regarded as a
remarkable work wherever it has
been heard abroad.

Cassella for the B.B.C.
Cassella, the great Italian con-

ductor, will take a Chamber Concert
for the B.B.C. in April. It is a pity
he was not included in the national
symphony concert list.

Amalgamating the Spoken 'Word
It is understood that the changes

in the organisation of the spoken word
at Savoy Hill have been completed
on the lines foreshadowed exclusively
in this page last summer. Mr. Siep-
man, the adult education official, has
joined forces with Miss Matheson,
the talks director ; the latter being
promoted.

Mr. Stobart retains responsibility
for all work on Sundays, and is to
enjoy a sort of roving commission to
advise about all other parts of the
work. It is likely that he will be
able to act for Sir John Reith in the

of opinion at Birmingham. But
new complications are threatened
in other parts of the Midlands, where
it has become known that Birming-
ham may succeed in extracting from
the B.B.C. a big subsidy for its
municipal orchestra.

Leicester, Nottingham, Wolver-
hampton, Stoke - on - Trent, and
Shrewsbury have all shown signs of
disquiet, and there is now a definite
possibility of united action to get
subsidies for local musical organisa-
tions comparable with that which
Birmingham may get.

But even if these efforts fail there
is still some doubt whether the result
of an agreement with Birmingham
alone will be less expensive to the
B.B.C. than the maintenance of
the studio orchestra. Meanwhile,
listeners are saying that' there has
been a marked decline in the propor-
tion of programmes supplied to 5 G B
from the Midlands.

There is also talk of demobilising
the Northern Wireless Orchestra in

A WIRELESS WATCH ON WEATHER

The mqeorological offirx, oral wireless station at the aerodrome at Howden, Yorks,
where weather reports are examined and collated.

same confidential way as Mr. Filson
Young acts for Mr. R. H. Eckersley.

Provincial Orchestras
Since the beginning of the nego-

tiations between the B:B.C. and the
Civic Society at Birmingham about
the future of orchestras in Birming-
ham there has been no expression

the autumn of 1930, substituting a
new arrangement with the Halle
Orchestra of Manchester. Savoy Hill
is -nothing if not courageous to risk
a further set of local rows in the
midst of all its difficulties about the
Regional stations.

For the row in the North is likely
to be much more 'serious and wide -
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spread that that in the Midlands. I
wonder what the B.B.C. is going to
do about the National Orchestra of
Wales. This, of course, is merely a
grandiose title for Warwick Braith-
waite's very competent little orchestra
at 5 W A.

The B.B.C. can hardly keep this
going after abandoning orchestra
effort elsewhere. Anyway, the matter
needs clearing up all over the country.
It would be better for Savoy Hill to
make a definite statement of its
intentions in the whole business of
centralisation.

The Television Position
The extension of the facilities for

Baird television transmission by two
half-hours after " close -down " was
unexpected. There is certainly no
change in the attitude of Savoy Hill
towards television. I wonder if
their ready grant of this extension
was actuated by the feeling that the
best way to settle the television con-
troversy is to let people have the
chance of seeing what it is like.

And now, what will be the next step
in the game ? Probably the Baird
Company will apply for the use of a
second wave -length at Brookman's
Park as soon as the alternative trans-
mission there has settled down.

It is reasonable to expect that they
will represent that tests are not
really of value until the vision trans-
mission can be accompanied by an
audible transmission on a separate
channel.

Progress of Broadcasting House
The problem of deciding on studio

accommodation for the hew building
is so perplexing that the first con-
struction of the interior will be largely
provisional, leaving it open for bar-
riers and walls to be moved abou
afterwards without much cost or
inconvenience.

Nor is the building work itself
being forced on at any exceptional
rate. The B.B.C. is wisely anxious
to avoid as many as possible of the
" bloomers " that usually mar an
undertaking of this magnitude and
importance. The one thing that
seems fairly certain is that there will
be not less than twelve rooms capable
of being used as studios.

It is also believed that the suite of
rooms to be allotted to the Director -
General will be extremely spacious,
dignified and luxurious.
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eteCHASSIS"
SHORT-

WHEN I saw the Editor's first
" Chassis" receiver-the
" Chassis " Three-my first

remark was " What a wonderful
scheme for a short -waver ! " When
I had the opportunity of testing it out
and proving to my own satisfaction
that this first set really did give
results well above normal for a three -
valve set, I began to be more in-
terested. The second " Chassis " set
confirmed my belief, and I am
privileged to make the first " Chassis "
type short -waver receiver and to
describe it for the WIRELESS CON-
STRUCTOR.

Results Greatly Improved
There undoubtedly i3 something

about this form of construction that
materially improves the results ob-
tainable from almost any type of
receiver ; whether it is the screening
of the wiring or the presence of such
a screen beneath all the components
it is not easy to say, but results speak
louder than theory, and there they
are !

-As you will see from the photo-
graphs, the " Chassis " short -waver
differs from previous " Chassis " sets
in having been equipped with a metal
panel as well as the metal chassis
itself ; thus in the foundations of the
receiver there is neither ebonite nor
wood to account for stray dielectric
losses, and this in itself may account
for the results.

Avoiding Hand -Capacity
It has always been a point with me

to make short -wavers with such a
circuit arrangement that all parts
to be handled at all have one side
earthed. Thus if capacity reaction
is employed (as it always is nowa-

Full details of an extremely successful short-wave
receiver built on the famous " Chassis " system.

days) the condenser must not be
" up in the air " as in some forms of
Reinartz circuit.

In this particular set there are four
components mounted upon the metal
panel ; none of them is bushed, and
every one has its moving part directly
earthed on to the panel. This in it-
self is a very great point, and with a
good earth and not too long a lead
it is humanly impossible to produce
capacity effects with this short -
waver, which, it will be noticed, does
not resort to " broom -handle tuning "
or any of the complicated arrange-
ments which used to be deemed
necessary for the purpose of receiving
anything below about 80 metres ?

I have not yet found the lower
limit of this receiver, but with the

By L. H. THOMAS.

standard two -turn coil provided by
two different manufacturers, with a
four -turn coil as reaction, the set will
oscillate, reaction control being quite
smooth, and transatlantic signals on
10 metres have been received.

The Final Circuit
Concerning the final circuit ar-

rangement adopted there is not very
much to be said. The idea of a
screened -grid H.F. stage was very
attractive, but it was decided that
the set would be more popular with
two note -magnifiers.

The first is transformer -coupled and
the second resistance -coupled, an
arrangement giving quite enough
amplification to ensure that the
volume control is often used, and at

y<n:ral view of the set, the wiring of which is mainly below the chassis " baseboard."
The variable condensers are " earthed " to the panel.
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The "Chassis" Short-Waver-continued

the same time providing no diffi-
culties in the direction of instability

or a .prohibitive amount of back-
ground noise.

Choke filter output is employed-I
have standardised this system for
all short-wave receivers in future-
and the volume control is unconven-
tional in that it consists of a variable
resistance connected directly across
the headphones or loud speaker.
This position seems to give definitely
better results than any other I have
yet tried for short-wave work, particu-
larly on distant Morse signals, for
the reception of which, it is presumed,
many readers will wish to use a set
of this kind. More will be said of
this later.

Obtaining Smooth Reaction
It is well-known that the feature

that makes or mars a short-wave
receiver, or, for that matter, any
receiver that is to be a distance -
getter, is the reaction control. Thus
it, generally happens that any little
extra trouble one goes to to obtain as
perfect a control as possible is well
repaid. No one who has had any-
thing to do with short waves can have
been so fortunate as always to escape
that awful trouble " threshold howl."

brand associated with mains units
and dud batteries ; a suspicion con-
firmed by the fact that any short -
waver I have made or handled that has
been effectively protected from motor -
boating has also been immune from
threshold howl.

This is dealt with more fully at a
later stage.

The " anti-mobo " device used in
series with the plate supply of the
detector valve consists of a high -
frequency choke in place of the usual
resistance of 20,000 ohms or so.

is will be seen, the panel layout is simple in the extreme, and an advantage is the large
dial used for the reaction condenser.

I went to some considerable trouble
to find the best method of pro-
tecting the defenceless reader from
this trouble by experimenting with
various systems and cures, and finally
used that with which it was quite
impossible to produce threshold howl
at all.

The circuit is perfectly straightforward, throttle reaction is employed (Co, while a
very useful volume control across the 'phones or speaker is a prominent feature.

Even the American receivers seem
to cause much anxiety with " fringe
noise," which sounds suspiciously
like another way of describing the
effect. In my own opinion (I am
always open to conviction) this
trouble is simply and solely a form
of " motor -boating " at a rather
higher frequency than that particular

Then, to my intense annoyance, a
change in the low -frequency trans-
former brought it hack again in full
force ! This proved to be due to the
fact that the primary and secondary
had greater inductances than those
of the transformer originally used,
and the connection of a leak across
the secondary cured it for good.
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This is, of course, quite separate from
the reaction choke and on the H.T.
side of the transformer primary.

Thus, tracing the lead right through
from the anode, we have first the
reaction coil, the far side of which
goes through the reaction condenser
to earth ; then an H.F. choke,
followed by the transformer primary.
This H.F. choke is unnecessary if the
transformer has no fixed condenser
incorporated and has a reasonably
low self -capacity. From the far side
of the transformer primary we have
a 2-mfd. condenser going to filament
and earth, and finally the second H.F.
choke, the remaining side of which
goes to the H.T. positive terminal.

Very Effective Scheme
This scheme seems very effective

for short-wave work, and has the
advantage that an efficient de -
coupling scheme is thus provided
without materially reducing the de-
tector plate voltage. I have always
found it advisable to keep this fairly
high for really efficient detection on
the short. waves. In the present case
100 to 120 volts is used successfully.

Both chokes are of the special
" short-wave " variety, but it is
doubtful whether one of this type is
necessary for the second (i.e. " anti-
mobo ") choke.

No grid leak is permanently in
place in the set across the secondary
of the L.F. transformer, since unless
other things were deliberately adjusted
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The "Chassis" Short-Waver-continued

to produce a " threshold howl" the
set was immune without this leak.
If you should experience any trouble,
however, the connection of a
2-megohm or 1-megohm leak in a pair
of clips across the transformer secon-
dary can hardly fail to put things
right.

COMPONENTS REQUIRED
Cabinet to suit (Cameo). (Artcraft,

Gilbert, Pickett, Handicrafts, etc.)
1 Standard " Chassis " Three chassis,

with metal panel and valve holders
(Ready Radio). (Magnum, Paroussi,
etc.)

2 .00015 variable condensers (Formo).
(Cyldon, Lotus, Igranic, Polar,
Ormond, etc.)

2 Single -coil sockets (Igranic). (Ray-
mond, Lotus, Ready Radio, etc.)

1 Set of short-wave coils (Igranic).
(Atlas.)
L.F. transformer, 3 : I or higher
(Lissen). (Hypermu, Nicore, Ferranti,
Telsen, Brown, Cossor, Igranic, etc.)

1 Output choke (Ferranti). (Varley,
Igranic, R.I. Atlas, Wearite, etc.)

1 Filament switch (Lotus). (Benjamin,
Lissen, Raymond, Red Diamond,
etc.)

1 Base -mounting neutralising con-
denser (Bulgin). (Peto-Scott, Mag-
num, J.B., Gambrell, etc.)

1 Short-wave H.F. choke (Bulgin).
(Magnum, Wearite, Igranic, Bowyer -
Lowe, etc.)

1 " Volustat " (Harlie).
2 2-mfd. condensers (T.T.C.). (Lissen,

Mullard, Hydra, Helsby, Ferranti,
Dubilier, etc.)

1 0001 or 40002 fixed condenser and
2-meg. leak (Dubilier). (Lissen,
Igranic, Mullard, Clarke, Goltone,
T.C.C., etc.)

1 .005 fixed condenser (Magnum).
(Lissen, etc.)

1 250,000- or 200,000 -ohm anode
resistance (Varley). (Dubilier, R.I.,
Mullard, Ediswan, Graham-Farish,
Igranic, etc.)

1 2-megohm leak in holder (Dubilier).
(Lissen, Igranic, etc.)

1 9 -volt grid -bias battery and clips.
2 Slow-motIon dials (Igranic " In -

digraph"). (Lissen, Lotus, Formo,
J.B., Ormond, Utility, etc?)

1 H.F. choke, standard or short-
wave (Magnum). (Any good standard
make.)

Terminals engraved: " Aerial,"
" Earth," " L.T.±," " L.T.-,"
" H.T.-," " H.T.-}-,,," L.S." (2)
(Belling -Lee). (Igranic, Eelex, etc.)

Ebonite and metal washers for these
should be supplied with the chassis.

Glazite, brass bolts, etc., etc., and small
quantity of Systoflex.

The anode resistance for the second
valve should be of the order of
150,000 or 200,000 ohms, the coupling
condenser .005, and the grid leak
2 megohms. With these values and a
valve of the " D.E.H." class really

good results are obtainable, the
degree of amplification being higher
than one would imagine, as was
confirmed by actual measurements.

The Output Circuit
The last valve has a good L

choke in its anode circuit, and the
loud speaker is connected from earth

filament connections can be taken
directly to the nearest point on the
panel or chassis !

Thus the H.T. -, earth, and one
loud -speaker terminal are screwed
directly into the rear of the chassis.
Incidentally, there is one deviation
from normal practice, namely, the
earthing of the positive side of the

An end view of the " Chassis" short -waver, which
appearance.

to a 2-mfd. condenser, the other side
of this being connected to the
anode.

Coming down to more practical
details, the reader will probably
receive a few shocks on looking over
the wiring diagram. It certainly
looks as if there are many connections
that do not go anywhere, or have
been- left out. This is on account of
the fact that all earth and positive
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has a remarkably " clean "

L.T., which is also connected to
H.T. -. This is accounted for by
certain switching difficulties and by
the fact that, for some reason or
other, a parallel -connected grid leak
seems to give better results.

Since obviously the bottom of the
grid coil must then be connected to
positive L.T., it is advisable also to
earth this side of the battery, and
this is what has been done. Note
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The "Chassis" Short -Waver continued

that the positive L.T. terminal is not
earthed, but bushed.

It goes to one side of the switch,
the plunger of which is, of course,
connected to the panel ; thus contact
is made with the panel, the metal
chassis, and the three filaments, which
are connected together and taken to
the chassis at the nearest convenient
point.

The L.T. Terminals
Thus the L.T. negative terminal is

bushed and connected to the three
negative filament legs and to the grid -
bias positive lead ; the L.T. positive
terminal is connected to the switch
and nothing else ; and the remaining
filaments, H.T. negative, two sets of
moving plates, moving element of the

volume control, etc., etc., are all
earthed in the most convenient way.
If this is borne in mind there should
be no trouble or misunderstanding
about the actual wiring up of the set.

Much has been written about the
best coils and condensers to use in a
short-wave receiver. A good deal of
trouble is often caused by the fact that
the set is also to be used on the
broadcast wave -lengths, and provision
must therefore be made for larger
tuning capacities when this is the
case ; this brings in various minor
complications, such as using two con-
densers in series, or a variable and a
fixed condenser in series.

This set makes no pretensions to-
wards being an " all -waver." It is a
short -waver, and, as such, will cover

all the interesting part of the short-
wave spectrum. So that the reader
will not spend most of his time
changing coils it has been designed
for use with condensers of .00015
capacity ; one of this size S. will
cover the whole useful short-wave
range with two coils only, and this is
certainly a convenience.

Tuning Quite Easy
A short-wave set for myself, to

receive Morse on the very narrow
amateur transmission bands, would
have condensers considerably smaller
than .0001, but even for this purpose
a .00015, equipped with a really good
slow-motion dial, makes tuning

 reasonably easy, and this has been
adhered to.

C

14//R/Na 0/A GRAM

N.FC

Form.,0
SCREW

Z.7:- Z.Tr EARTH AERGIL
Vl4c3

7 he " upper " wiring is seen here, and the layout of the main components. The rest of the connections are made on the under-
side of the " baseboard."
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YOUR PRESENT BATTERIES WILL DRIVE THIS

POWER PENTODE
AND GIVE YOU DOUBLE VOLUME

1
If you are
wanting a
lively detec-
tor valve, get
the Lissen
Valve N.L.
210. 1016PRICE

LISSEN LTD., Worple Road, Isleworth, Middlesex.
(Managing Director : T. N. COLE.)

Any two -valve set becomes at once a fine loud-
speaker set when you put this new Lissen Power
Pentode into it. You can use this Power Pentode
Valve in any set with one stage only of L.F.
amplification, and you will get full loud -speaker
volume on stations previously weak.

And you do not need to make a single other change
in your set- you do not need more H.T. current
-as long as you have at least 100 volts available
-nor does this extra volume that you get cost
you any more in running expenses. Because
Lissen have produced at last a Power Pentode
that is battery driven-the only Power Pentode
of its kind on the market, the only Power
Pentode Valve that you can economically run off
ordinary H.T. batteries.

If you have a set with one L.F.
stage from which you want more
power get a Lissen Power
Pentode Valve P.T. 225.

1716
(2 Volt -Consump-
tion only 7 M; A)

ISSEN
r4sVr PR Ocess

VALVES
OTHER TYPES AND PRICES : 11.210 R.C.
and H.F., 10-6. L.210 L.F. Amplifier, 1st Stage,
10 6. P.220 Power Valve, 12'6. All other types
available shortly.

Factories also at Richmond (Surrey) and Edmonton.

267



THE WIRELESS CONSTRUCTCR February, 1930

The "Chassis" Short-Waver-continued

Note that the- reaction conderser
has been equipped also with a slow-
motion dial, and not the small and
annoying knob labelled " volume
control " that one finds on too many
sets in these days ; the volume con-
trol is quite separate from the reaction
control, as it always should be.

Standard coils on the usual two -pin
plug have been used. These are
quite as efficient as most types of
short-wave coil on the market to -day,
and possess the extra merits of
-cheapness and convenience.

Keep Coils Clear
The chassis is received with the

three holes ready cut and the three
valve holders bolted in position ; the
layout of the other components is
therefore left to the reader's dis-
cretion. If you make any attempt
to vary the layout shown in the
photographs, remember one thing-
that the coils should on no account
be nearer to the transformer than
they are at present.

It seems, from referring to articles
three years old and more, that we used
to be far more particular about keep-
ing large objects out of the field of the

coils than we are now. Don't imag- l By the time you have read as far
ine that this is idle theorising-try I as this the set will probably be nearly

I

1. his photograph should be steadied in conjunction with the diograttt hefoec when wiring
the receiver. Note how the grid -bias battery is mounted.

shifting the component positions about
and see what an effect it has upon the
way the set " handles !

finished and ready for test. Accord-
ingly the rest of my remarks will be

(Continued on page 298.)

H. C

UNDER CHASSIS WIPING
AERIAL EARTH L.T.t Zr-. HT#

6 6
; L.S. L.S. WAla

Mast of the wiring can be seen in: the above diagram, with* should be regarded as supplementary to that on the previous page.
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SELECTIVITY UNIT
(PATENT PENDING)

SAY " SUSIE " FOR SHORT

PRICE 90/0
IT IS ESSENTIAL IN THE

" CHASSIS " THREE
Mr. Percy W. Harris has chosen
the Ready Radio Selectivity Unit
on account of its immeasurable
superiority over all other appara-
tus that has endeavoured to over-
come the selectivity problem.

.1=1.1,11.11.1111M1Mm

WHATEVER YOUR SET-YOU WILL
NOT BE TROUBLED WITH INTER-
FERENCE FROM BROOKMAN'S PARK
OR ANY OTHER HIGH-POWERED
STATION IF YOU CONNECT A READY

RADIO SELECTIVITY UNIT.

READY RADIO
STANDARD CHASSIS

As specified for the "Chassis" Three,
and the "Chassis" Short -Waver.

Price, complete with mounted Valve
Holders, and Insulated 016Washers - - -

METAL PANEL, as specified for the
" Chassis " Short - Waver, 516drilled exactly to specification

Telephone No.:
Hop 5555

Private Exchange

The Original I The "Chassis"
"Chassis"Three Short -Waver
By Mr. Percy W. Harris, M.I.R.E.

This Set has proved an amazing success
and was first described in the December

" Wireless Constructor."

PRICE LIST OF ALL THE CORRECT PARTS.
s. d.

Hand -polished oak Cabinet .. . 1 7 6 Ready Radio Standard Chassis, with
valve holders, insulating and metal

10 6
I Resiston panel, is ins. X 7 ins. .. .. 8 0
1 Polar .coos drum -drive Vernier con-

denser 0
i Utility .0003 Mite condenser .. .. .. 6 0
2 Knobs (with pointers) .. .. .. .. 8
r Lotus .00025 variable condenser . .. .. 5 3
2 On -off switches .. .. .. 2 6
i READY RADIO SELECTIVITY UNIT 1 0 0
i R.I. Dual Asiatic H.F. choke .. .. .. 7 6
t Varley I\ icore I L.F. transformer .. .. 1 0 0
/ Ferranti Br L.P. choke .. .. .. .. 1 1 0

.I Colvern " Chassis " Three coil . .. 8 6
8 Belling & Lee insulating terminals .. .. 4 0
2 Dubilier 2-mfd. condensers .. .. .. 7 0
/ Pair of grid -battery clips .. .. .. .. 6
1 Dubilier -0003 condenser, with series clips

(type 6ro) 2 6.. .. .. .. .. ..
/ Ijssel/ 2-megohm leak .. .. .. .. 1 0
/ Lissen r-megohm leak .. .. .. .. 1 0
i Leak holder .. .. .. .. .. .. 6
2 Metro -Vick roo,000-ohm resistances and

holders .. .. 4 10
I Ready Radio 25,00o -ohm anode -feed and

holder .. .. .. .. .. .. 2 5
 Igranic or fixed condenser and base 3 0
3 Wander plugs .. .. .. ... .. 6
20 -ft. Glazite .. .. .. .. 1 4
1 Grid -bias battery, 9 volts .. 1 6
48 CI H screws and nuts, 6 B.A. .. 1 0
2 H.F.-type valves .. .. .. .. .. 1 1 0
1 Power -type valve .. .. . .. .. 12 6

TOTAL (including Valves, etc.) 0

Any of the above parts can be supplied
separately if desired.

KIT A

KIT B

KIT C

less valves
and cabinet

with valves
less cabinet

with valves
and cabinet

£7:16:0
£9:9:6

E10:17:0

READY RADIO IMMEDIATE
DESPATCH SERVICE

When you buy radio parts you naturally want
them quickly. You also would be happier with
the knowledge that in the event of subsequent
difficulties you can obtain technical advice

without trouble.

TO HOME CUSTOMERS
Your goods are despatched post free in sealed
cartons or carriage paid by rail.
Note.-You can if you desire avail yourself of
the C.O.D. system.

TO OVERSEAS CUSTOMERS
All your goods are very carefully packed for

export and insured, all charges forward.

By Mr. Percy W. Harris, M.I.R.E.
PRICE LIST OF ALL THE CORRECT PARTS.

s. d.
r Hand -polished oak cabinet .. 1 7 6

Ready Radio Standard Chassis,
with valve holders, insulating
and metal washers.. .. .. 10 6
Metal panel (drilled) .. 5 6

2 Formo 000r3 variable con-
densers .. 9 0

2 Single -coil sockets .. 1 4
Set Igranic short-wave coils.. 11 6
Hypermu L.F. transformer .. 1 1 0

r Ferranti output choke .. 1 1 0
r Filament switch .. 1 3

Baseboard neutralising con-
denser .. 5 0
Bulgin short-wave choke 3 0
Harlie Volustat 7 6

2 T.C.C. 2-mfd. condensers .. 7 8
Dubilier .000r condenser and
2-meg. grid leak .. 5 0
Dubilier -oo5 condenser .. 3 0

I Ready Radio 130,000 wire -
wound resistance and holder 8 6
Dubilier 2-meg. leak and holder 3 6
Grid battery (9 volt) and clips 2 0

2 Igranic " lndigraph ' dials .. 12 0
Magnum Standard H.F. choke 7 6

8 Belling Lee terminals, en-
graved and insulated .. 4 0

20 Ft. Glazite, Systoflex, etc... 1 6
I Set C.H. screws and nuts .. 1 0
3 Valves as specified .. 1 13 6

Total (including valves, etc.) £10 13 3

Any of the above parts can be supplied
separately if desired.

KIT A and cabinet£'7:12: 3

KITB
with

cabinet L9 : 5: 9
KITC Z:dhelteestE10:1363

816
150,000 OHMS NON -INDUCTIVE (withWIRE -WOUND RESISTANCE holder)
Accuracy is guaranteed to within 3 per cent.
READY RADIO B F. CHOKE .. 6/6Specified for the " Domestic " Two:

Telegrams :
Ready Hop 5555

London.

159, BOROUGH HIGH STREET, LONDON BRIDGE, S.E.1
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Volume Controls .. .
Rheostats.......

Potentiometers
Centralab resistances are now used as standard

by all leading radio receiver and electric gramo-
phone manufacturers throughout the country.

They are also used and recommended by
technical editors of this and other radio

magazines. The foregoing is proof of
Centralab superiority.

CENTRALAB POTENTIOMETERS AND MODULATORS
employ the famous rocking disc contact

and pressure shoe. There is no sliding
contact to wear out. All units have

three terminals for potentiometer
control, and are supplied complete

with genuine black arrow knob.
TYPE P. ro9 200 ohms.

P.Ilo 400
P.m 2,000
P.1 I 2 10,000
P.050 50,000
P. IGO 100,000
M.250 250,000
M.500 500,000

ALL THE ABOVE 10/6 EACH.

PS.

CENTRALAB MODULATOR PLUGS
are ideal for con-
trolling volume
from radio set or
electric pick - up.
No. r is for receivers
equipped with jack
for speaker, while No. 2
type has cords and is for
connecting across electrical
pick-up or to radio -set
speaker terminals. No. 3 type
has a 20 -foot extension cord,
enabling you to control your
volume from your armchair.
No. r and 2 types .. 10;6 each

3 type 12;6

Write for the Centralab Circuit booklet-it's
request.

Free on

PI

Our new 68 -page Great Voice booklet tells you all
about Centralab Volume Controls, Pick-ups, Amplifiers
and Dynamic Speakers. Write for your copy of this new

issue to -day. Send 6d. in stamps for postage.

The
Rothermel Corporation Ltd.
24, Maddox St., London, WA.

'Phone: MAYFAIR 0578/9

STAN DARDS

THREADS per INCH
and T.C.C.

WI THOUT standardization in screw
threads no engineering job could proceed.
It is essential to know when a certain

size of nut or bolt is specified that that size will
'be supplied.

The same holds good with condensers. When
you ask for a condenser of a certain capacity
tested at a given voltage you expect to receive
such a condenser. If it's a T.C.C. you are assured
of it being "up to specification." The "condenser
in the green case" has for years been recognised
as the standard condenser. For accuracy, safety,
and dependability specify T.C.C. always.
The illustration above shows an Electrolytic Type Con-
denser. These are made in three capacities, viz.:-Single
Type z,000 mfds 12 volts D.C., price 15s. od. Double
Type 4,000 mfds 22 volts D.C., price 27s. 6d, and the
nztv Single Type Soo mfds 4o volts D.C., price zos. od.

"'

Advt.. Telegraph Condenser Co. Ltd.. Wales Farm Road. N. Acton. London. W.3.ai:1
2923,
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'I THIN THE VACUUM

Some interesting details concerning the direct and indirectly -heated A.C. mains valves.
By KEITH D. ROGERS.

THE various valve manufacturers'
lists of mains valves are
rapidly becoming complete.

Recently I had a selection of the
Osram and Marconi valves for test,
and these showed that but for one or
two exceptions types were being made
from which any requirement could be
filled.

The type of mains valve that seems
most lacking is the super -power 8
cow
cc TYPE
id
n_
M<-8- 0>
O 05 e o 9 0

rn

cc
z

I-
41

2 ji"i r:. 8 2
z 2 7 m33

-I

0

Dcc 0 Ot5 1 0 Eo GRID VOLTS
n 5

e -cc0 4 5,-.
3

3 rl,
21
m2 co

D.8

(4,

1

)4 12 10 8 6 4 2 0 2
GRID VOLTS

The characteristics of the 1.6 -amp. fila-
ment point 8 valve-the D.8.

output type, for while among the
indirectly -heated cathode variety we
have the M.L.4, with its 3,000 -ohm
impedance and magnification factor
of 6, in the directly -heated type
the largest valve is the. P. point 8,
with 6,000 ohms impedance and
magnification factor of 6.

Good Grid Swing
This carries a grid swing of about 32

volts (16 either way), but does not
compare in output powers with the
M.L.4, which can deal with a grid
swing of at least 48 volts and give
more amplification, especially notice-
able in the bass notes.

It may be argued that if you want
anything larger than the P. point 8
you should use either the L.S.5A or
and L.S.6A valves.

True, these take -8 amp. in the for-
mer case and 1.6 in the latter case,
similar currents to the point 8 series,
but they require these currents at 5.5
to 6 volts, not at 8 volt, and there-
fore require a separate L.T. input.
The M.L.4 requires a 4 -volt 1 -amp.
input for its heater, and so even this
can hardly be said to fill the bill.

It would doubtless be of advantage
to a number of set builders to have a
good 8 output valve, for the mixing
of types is a bothersome process.

The point 8 valve is useful for
the " change -over " stage when an
ordinary set is to be used for mains
with 4 -socket valve holders (though
indirectly -heated valves can be used),
and the super -power output .8 -volt
would be a great help to a large
number of people.

The " Point 8 " Series
The type, as a type, is quite a suc-

cessful one and consists of the follow-
ing classes of valves: S.G., Detector
(taking 1.6 amp.), H. (55,000 ohms)
for R.C. coupling, H.L. (17,000 ohms),
and P. (6,000 ohms) for the output
stage.

Of these the detector is the most
interesting, as it has a special filament
of short length so that A.C. hum is
kept to a minimum-and a very
good minimum it is, too !

The curve is reproduced herewith,
whence it will be seen that with its
impedance of 21,000 ohms and mag.
factor of 14 the valve is reasonably
efficient, though not so efficient as the
ordinary valve or the indirectly -
heated cathode type.

The H. point 8 has an amplifica-
tion factor of 40 with an impedance of
55,000, while the H.L. has an amplifi-
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cation factor of 17 and an impedance
of 17,000 ohms. This is recommended
as an anode -bend detector (not leaky -
grid type), or as a first L.F. and as an
H.F. valve in a neutralised stage.

Then- we have the' final valve, the
P. point 8, with its 6,000 ohms imped-
ance and mag..of 6.. This is capable
of a fair output, but for powerful sets
We need something much ". bigger."
All these valves have max. H.T.
voltages of 150 volts.

" Indirectly -Heated " Valves
The indirectly -heated cathode types

of mains valves are more efficient,
though they are the same price as
the point 8 series. We have amonc,
them the following valves : the S.G.
(M.S.4), with a 500,000 -ohm imped-
ance and magnification factor of

w
cc
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cc
0

z
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cc
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0
0
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The indirectly -heated detector-H.F.
valve has these curves. The M.E1.4.

550 (other makes have different
characteristics, the Metro -Vick valve
having a mag. of 1,200 with an
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Within the Vacuum-continued

impedance of 800,000 ohms), the
M.H.4, M.H.L.4, and M.L.4:

These have impedances and mag.
factors as follow :

M.H.4-23,000 ohms and 53.
M.H.L.4.-8,000 ohms and 16.
M.L.4-3,000 ohms and 6.

Thus we see that we have a good
H.F. valve in the M.H.4, a first-class
L.F. in the M.H.L.4, and a good
output valve in the M.L.4.

The latter valve will carry .a grid
swing of 48 quite comfortably, and
the M.H.L.4 will deal with an input
of round about 16 volts without over-
loading. These grid swings are taken
at an anode potential of 200 volts-
the maximum recommended voltage
for these valves.

Mixing the Types
If one has a choice between indi-

rectly - heated and directly - heated
filament valves, and it does not matter
which is employed in any particular
set, it is easy to see which type is
going to prove the more effective
stage for stage.

The indirectly - heated valve will
give you more mag., but, because of
this mag., back -coupling effects and
instability are more likely to occur
in the H.F. stages. The screened -
grid indirectly -heated valve needs
very careful screening if anything like
real stability is to be obtained.

When mains valves are employed
great care should be taken that cor-
rect bias is provided and that a ppten-
tiometer be placed across the filament
-or heater-wiring, the slider being

taken to earth and the grids either
direct through the circuit or via a
grid -bias battery.

The A.C. valve, when used as a
detector on the leaky -grid principle,

0
GRI

TIYF

VOL S

AL

4

56 48 40 32'24 18 8 0
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The M.L.4 (impedance 3,000 and mag. of
6) gives the above characteristic curves.
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usually needs positive bias on its grid,
for the filament is taken to the A.C.
supply and the grid return is taken to
the slider of the potentiometer. In
the case of the indirectly -heated valve
the cathode also goes to this point.

Thus should you mix the valves,
as is done sometimes in sets where a
change over from batteries to mains
is carried out, and have the point 8
screened -grid valve, with indirectly -
heated detector and note-mags., you
need to be extra careful about the
filament and cathode leads.

The point 8 S.G. valve will require
a transformer winding giving it the
correct voltage and current, and a
potentiometer across it is shown in
the diagram, while the indirectly -
heated valves require a 4 -volt trans-
former winding and another potentio-
meter and are wired as shown on the
right of the diagram. Both potentio-
meter sliders are taken to earth, and all
earthed points.

The Detector Bias
It must not be forgotten that

whereas in the case of the point 8
valve the filament is the cathode
(as in the case of the ordinary valve),
the filament (or heater) has nothing
to do with the electronic emission
in the case of the indirectly -heated
valve.

In this case the cathode is the
specially prepared tube round the
heater, and that is why it has to be
earthed. Obviously, then, in the
detector stage the valve has to be
given an applied positive grid bias
in order that it may operate on the
leaky -grid principle efficiently. It
is, of course, usual in the case of the
ordinary valve to take the grid leak
to the positive filament lead, but this
is impossible in the case of A.C.
valves, and therefore an applied
potential usually has to be provided.

Finally, it must be remembered
that all filament and heater wiring
must be of twisted flex, to avoid set-
ting up A.C. hum, which would be
induced into the rest of the wiring and
the components if it were not
neutralised by the twisted A.C. wiring.

Ll

wale
This theoretical circuit diagram gives the connections for" mixed " mains valves. A point 8 valve is used for the screened..

grid stage and indirectly -heated cathode types for detector and L.F.
272
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-

Ferranti components are recognised by criti-
cal designers as essential for RECEIVERS
and AMPLIFIERS where quality is the
first consideration.

Inferior components may give temporary
satisfaction, but with good components the
first cost is the last cost.
Unrivalled knowledge is behind the design.

Great resources are behind the manufacture.

And a great firm stands behind the product.

That is your security

FERRANTI LTD.

NT1
HOLLINWOOD LANCASHIRE

ERRA NT I
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CLEARERTONE.
The original anti-
microphonic valve
holder, often imitated,
never duplicated.

2/ -

VIBROLDER.
The self - aligning
feature ensures posi-
tive contact with all
4 -pin valves.

1/6

5 -PIN HOLDER.
For 5 -pin valves with
centre leg. Can also
be used with standard
4 -pin valves.

1/9

ROTARY SWITCH.
An effective alterna-
tive to the push-pull
type. A All insulateddiaana

and with
dial. /9
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Fit the
DUBILIER
BATTERY;

Ask your dealer for
a copy of the Du -
biller Booklet -" A
Bit about a Battery."

DUBILIER CONDEN-
SER CO. (1925), LTD.,
DuconWorks, Victoria Road,
North Acton, London, W.3:

Fitted with the long -life
Dubilier Battery, your Set
will give better quality
performance over 66 volts.
a longer period. ply

And it costs less ! I
Other Voltages Available.

-it is Cheaper
than others-
has longer life,

and is

British Made.
Cleaver B 2

IT IS the
Novotone
Compensator

Descriptive
Booklet

"T.C." Free
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that TURNS HUGE LOSSES INTO GAINS.
that INCREASES OVERALL AMPLIFICATION.

that PUTS IN TRUE BASS WITHOUT BOOM.

that CAUSES AN APPRECIABLE STRENGTH-
ENING OF THE HIGHER NOTES.

that IMPROVES EREPRODUCTION BEYOND
BELIEF OVER THE WHOLE MUSICAL
SCALE.

that RESULTS IN A BRILLIANCE OF REPRO-
DUCTION NEVER BEFORE OBTAINED.

THE NOVOTONE COMPENSATOR
This marvellous invention of Dr. N. McLachlan makes good
electrically (without the use of extra valves or other apparatus)
all the huge losses which are inherent in records. pick-ups
and amplifiers, and thereby makes possible for the first time
realistic reproduction of records.

EVERY USER OF AN ELECTRICAL PICK-UP
SHOULD ASK HIS DEALER TO DEMONSTRATE

THE NOVOTONE.

GAMBRELL RADIO LTD.,
6, BUCKINGHAM STREET, STRAND.

LONDON, W.C.2.
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As VE, FIND THEM"
NEWAPPAPATUS ift,STED

.All apparatus reviewed in this section each month has been
tested in the Editor's private laboratory, under his personal

supervision.

The Varley Products
THE Oliver Pell Control Co., Ltd.,

makers of the Varley products
for radio, have sent us a number

of their new components for test and
report. These comprise heavy push-
pull input transformers, push-pull
output transformers, push-pull choke,
a transformer for use with The West-
inghouse dry rectifier, and a  low-
tension choke designed for use in
such devices as the Harris Stedipower
L.T. unit.

This L.T. L.F. &tithe is a Farley
product.

The push-pull input transformer of
the heavy-duty type has several
features of interest and will allow
the user to pass current up to two
milliamperes in the primary. The
secondary is wound in two sections,
making it possible to apply different
grid -bias values to the push-pull
valves should it be necessary, al-
though if the valves chosen for push-
pull differ to this extent we should
much prefer to get others. Another
possible use of this arrangement is
in the case of two valves used in
parallel, for here each can have its
own separate winding.

Tested with a pair of P.625A
valves in conjunction with the Varley
push-pull output transformer ad-

mirab le. results
were obtained,
r e p r oduction
having a
brilliance and
depth very rarely found in wireless
receivers. The price of the push-
pull input transformer, with royalty
paid, is -.£1 5s., and it is a thoroughly
sound component.

The push-pull output transformer
to which reference has just been made
has two separate windings on the
output side, one for high- and the
other for low -resistance speakers, the
nominal ratio in the first case being
1 to 1, and in the second it is 20 to 1.

The push-pull output choke is
also of double range, and can be
used for running high- or low -resistance
speakers. Some experimenters prefer
an output choke to an output trans-
former, and there are arguments for
and against such a practice, but
those who like push-pull output
chokes will certainly find a good one
in the Varley.

The transformer for metal rectifiers
and the low-tension choke for Stedi-
power circuits have also been found
perfectly satisfactory for the pur-
posei for which they were designed,
all the components mentioned being
confidently recommended to our
readers.

New Amplion Speaker
The Amplion loud speaker type AB6,

illustrated in the accompanying photo-
graph, is a further addition to the long
line of speakers manufactured by this
well-known firm. For a low -price
cabinet speaker of excellent external
finish the performance is quite good,
and although, of course, it does not
equal that given by the more expen-
sive loud speakers manufactured by
this firm (such as the well-known
Lion), we are sure it will satisfy a wide
circle of users, as its tone is pleasing
and natural, without unpleasant
resonances 'which so often mar the
performance of this kind of speaker.

We particularly welcome the pro-
vision of three terminals so that a low,
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medium and high impedance is
obtainable. In the high -impedance
arrangement the speaker is suitable
for connection directly in the plate of
a pentode valve, and at the other
end of the scale the low -impedance
suits a good super -power valve.

Having had the opportunity of
examining both the mahogany and
oak models we can vouch for the
admirable finish of both these speakers..
Too many manufacturers rather forget
that a loud speaker must form a part
of the furniture of a room, but in this
connection the appearance of the
Amplion speakers will not offend
the most fastidious.

An Unconventional Aerial
The No -Mast Patent Aerial, manu-

factured by the No -Mast Patent
Aerial Co., of Birkenhead, was sub-
mitted to the WIRELESS CONSTRUCTOR
recently with a request that we
should test it under any conditions
we cared to devise, with the idea of
determining whether or not the claims
of the manufacturers were justified_

It consists of a flat plate of perfora-
ted metal about a yard square,
attached to a wooden frame and cross -

The Amplion loud spi,alter which is
reviewed this month.
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"As We Find Them "-continued

piece. The perforated metal has in its
centre a terminal to which a down -
lead is attached, and the makers'
instructions are that the cross -piece
should be fixed flat against the wall
at some convenient position, such as
on the side of a chimney, a wall above
the window of the room in which
the apparatus is used, or, in fact,
any convenient position nearby.

First of all the device was raised
to a measured height and the maxi-
mum rectified current obtained from
a crystal receiver acurately tuned to
the local station was taken. The
No -Mast aerial was then lowered, and
a single vertical wire raised to the
same height and measurements taken
afresh.

The current in the first case with
the No -Mast aerial was 11.25 micro-
amperes, and with a single wire raised
to the same height as the No -Mast
aerial was 6.5 microamperes. These
figures indicate that in order to get
the same signal strength with a
single vertical wire as is obtainable
with the No -Mast aerial a consider-
ably greater height is necessary. In
most cases the aerial will have to be
half as high again.

We can thus say that the No -Mast
aerial, mounted as recommended by
the makers, will definitely act as well
as an appreciably larger aerial of_
conventional form.

Naturally the higher the plate is
erected above the receiving apparatus
the better will results be, and in many
cases this plate erected on the side
of the house will give reception
far better than is obtainable by a

The Minim:gismo " L.F. transformer,
a review of which appears on this page.

low single -wire taken to a pole at
the end of the garden.

Vernier Reaction Condenser
Messrs. Wingrove & Rogers, Ltd.,

makers of the Polar components, have
sent us one of their slow-motion
reaction condensers with nominal

The Polar reaction condenser.

maximum of 000075 mfd. It is a
well -made device of high efficiency
electrically, and is fitted with the
particularly smooth slow-motion
action which has already made the
Polar condensers so popular. The
main control is operated on the rear
half of the conical knob, the front
turning the slow-motion drive.

Laboratory measurements show
that the maximum capacity is .00011
mfd., and the minimum extremely
low. Both main drive and vernier
operate very smoothly and we have
yet to find a condenser which is
easier to handle on sets using critical

. reaction adjustment.

Telsen L.F. Transformers
The Telsen Electric Co., Ltd., of

Birmingham, have sent us for review
specimens of the Telsen " Radio -
grand " transformer, sold for 12s. 6d.
In appearance and finish this trans-
former is of very high grade, and
careful tests show that the repro-
duction obtainable with a suitable
circuit is particularly good, giving
a very uniform response over a wide
range of frequencies, together with
excellent magnification.

Compared with the best trans-
formers in the WIRELESS CONSTRUC-
TOR laboratory, the reproduction was
up to a very high standard over
practically the whole of the scale, and
while one or two of the more expensive
instruments (selling at _about twice
the price) maintained uniformity of
reproduction to a lower point on the
frequency scale, this was only notice-
able with careful tests and particu-
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larly good loud speakers. The propor-
tion of the bass was certainly distinctly
better than we have often obtained
with more expensive instruments, and
we .have yet to try a transformer
in this price class which gives a
better reproduction.

The component can certainly be
recommended to all readers who
desire an inexpensive high -quality
transformer on which they can rely to
do justice to the rest of their receiver.
Both 3 to 1 and 5 to 1 ratios are
obtainable. The former we should
recommend in all cases where a trans-
former is to follow a fairly high
impedance valve. The lower imped-
ance primary of the latter makes it
more suitable for second stage work.

Useful Spade Terminals
A particularly neat and ingenious

spade terminal has been sent to us
for test by Messrs. Belling & Lee,
Ltd. Its special virtues are that it
springs on to the shank of the ter-
minal and therefore will not fall loose
when the securing nut is undone,

An e.rampte at the useful Belling -Lee
spade terminal which will interest every

set -builder.

while it can be obtained marked in a
number of ways, such as H.T.+ 1,
H.T.-- 2, L.T.-, etc. It might,
indeed, be called a safety spade, and
of its many features the spring 'clip
is that which appeals' most to us.

Both wire and flex are securely
gripped when the spade is mounted,
and altogether it should prove very
useful not only for temporary, but for
permanent, connections. Every experi-
menter who changes from time to time
from one set to another should obtain
a set of these spades, which are
offered at quite reasonable prices.

The "S.O.S." Short -Waver
We wish to draw attention to the

fact that in the article on the "S.O.S."
Short -Waver (December issue), the
list price of the Rothermel 50,000 -
ohm potentiometer was wrongly
stated as 7s. 6d., instead of as 10s. 6d.
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THE POPULAR
BATTERIES FOR
PORTABLE SETS.

Portable 1. 63 volts.
fix 5"x 3" 816

Portable 2. 99 volts.
9"x5"x3" 13/6

Portable 3. 108 volts.
10"x 5"x 3" .. 15/ -

WIRE LIE SS
TA PREFER
003111111 EN

BECAUSE air
pure H.T. current comes only from a
dry battery, for it contains steady,
direct ,urrent and does not depend
upon humming generators for its
source of supply.
Batteries are handy, portable and safe,
too, and cheaper in the long run-no
expensive valves or windings to burn
out.

Buy a Battery and get the best in
EVER READY, the battery that
has stood the test for 25 years.

Use an EVER READY
refill battery for your
Electric Hand Lamp.ff

REG. TRADE MARK

BRITAIN'S BEST BATTERIES
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A EIS
VirelessWayrarer.

T. Professor took another huge
spoonful from the basin full of
queer -looking stuff that stood

before him upon the bench of the
potting sh- that is to say, upon the
table of his laboratory. - -

" What's that muck you are eat-
ing ? " I asked.

The Professor's jaws worked rapidly
whilst his eyes bulged from their
sockets.

" Mmmmm," he replied.
" What a queer name for it," I

said, for I presumed that it must be
a patent food of some kind. After
a few more facial contortions the
Professor managed a swallow.

c1/4-

" What's that much you're eating? "

" It's Goopo, you ass ! " he cried.
" My new nerve nourisher. Have
some ? "

" No, thanks," I said, with a
shudder. " The last time I visited
Mr. Hercy Parris he made - me eat
some Shaker Groats, with the result
that I had to sit up and work all night.
In fact, for thirty-six hours I could
not stop working, and I was so run
down as a result that I have had to
take a holiday ever since. -

A Nerve Nourisher
Just; fancy eating stuff that makes

you work ! A dreadful idea. What we
really want is a food that relieves you
from all the necessity for working, or
something that makes you sleep by
day as well as by night. I can't say
that I approve at all of these hard -
labour dishes."

" That," remarked the Professor,
who by this time had managed another
spoonful, " that is where Goopo
comes in. So astonishing is the
mental energy induced by it in the
convolutions of the brain that one
does a whole day's work in ten
minutes and has the rest of the day

and night for sweet repose. Do have
EO me." '

" I thank you, no," I returned,
with dignity. " Once smitten, twice
fly. Work in any form is repugnant
to my artistic spirit, and high-speed
work particularly so. But tell me,
from what is Goopo made ? "

" Ah ! " said the Professor.
"-That last remark gave me a

beautiful view of your tonsils," I
told him, " but hardly answers my
question."

Marvellous Foods
After a good deal of humming and

hawing the Professor swore me to
secrecy and then told me how it was
done. Since his remarks were
strictly confidential I must ask you,
reader, not to give away this closely -
guarded secret. You will, I know,
realise that what I am saying now is
entirely between us girls and will not
breathe a word to a soul. Here is
what the Professor told me :

" It is quite clear," he said, " that
the world just now is filled with mar-
vellous foods, each of which has its
own special attribute. Shaker Groats,
for example, keep one's nose to the
grindstone from sunset to sunrise ;
Smaxo builds bony babies ; Slosh-
erine tunes up jaded nerves ; Cowso
gives one the strength of an ox ;
Burkril wards off colds, coughs, fiat
feet and epizootic lymphangitis ;
Fanatogen makes sagging sinews
oscillate ; Lungbridge's Cough Tonic
clears the pipes, and Bones' Ear -
Ache Pills pull up your socks. Mel-
manism enables you to increase your
salary to almost anything you like-
and there you are."

The Super-Putrodyne
" Where ? " I queried.
The Professor waved me to silence.
" I take equal parts of each of

these marvellous substances," he
said, " and mix them together in a
crucible. I then add a modicum of
sulphuric acid to increase the electro-
lytic properties of the mixture, and
stir in a quantity of manganese
dioxide to depolarise the brain and
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free it from gassiness. I pass through
the mixture the output current of
my seventeen -valve super-putrodyne
during the reception of a topical talk
on health, stirring briskly the while
with a paper whisk made by folding
one of Sir Long Butnot Plain's chatty
little articles about one's in'ards.
And the result is 31

" Yes, yes," I breathed.
" GOOPO. Take Goopo and you

will tune in two stations where you
tuned in one before."

That result," I said, " has already
been achieved by the recipe of a
gentleman who was born in 1820
and is still going strong. His specific,
I am credibly informed, can even turn
a two -valve set into a four-valver, if
a sufficient dose is taken by the
operator."

After Effects
" Shut up ! " roared the Professor.

" Do you, or do you not wish to feel
the blood coursing rich and red
through your veins ? Have you
never tried to sit up for America and
found yourself falling asleep ? Do
you or do you not desire to be able to
evolve marvellous new wireless sets,
to perform prodigies of tuning, to

-the departure of all his brace buttons.

out -distance all your rivals at the
club ? Are you content to remain a
mere passenger in the forward march
of wireless ? "

" Quite," I answered simply.
The enormous spoonful of Goopo

which the Professor took at this
moment must, I think, have super-
charged him, if I may put it so, for
in a single instant of time his tendons
were tautened, his sinews strung up,
his nerves neutrodyned, his muscles
magnified, his latent energy made
patent.

He leapt into the air with a scream,
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MAGNAVOX
X -CORE

You can now purchase your
MAGNAVOX X -CORE
dynamic speaker unit com-
plete with a handsome genuine
walnut fire -screen baffle which
will harmonise with any kind
of furnishing. The Belvedere
Fire -Screen Baffle has been
correctly designed in order to
give the very best results in
conjunction with either a
Magnavox Standard or special
model X -Core moving coil
unit. The combination of a
Magnavox X -Core Unit and
Belvedere Baffle will enable
you to secure the finest re-
production possible.

Standard Model Unit 101/2" Cone
Complete with Belvedere Baffle

No. 107. IIO-ISO volts D.C. £12 5s. Od.
6 109. 180-300 D.0 £12 5s. Od.

201. 6-12 D.0 £12 Os. Od.
40E. no v. 5o cy. A.0 £15 Os. Od.

,, 405- 200-240 v. 50 cy. A.C. £15 Os. Od.

Special Model Unit 73/4" Cone
Complete with Belvedere Baffle

No. 106. 110-180 volts D.C. £10 Os. Od.
108. 180-300 i, D.C. .. - .. £10 7s. 6d.
200. 6-12 ;; D.C. .. ... £10 Os. Od.
400. Ito v. 50 cy. A.C. .... £12 5s. Od.
404. 200-240 v. 5o cy. A.C. £12 5s. Od.

DY GI@

Write for the new 65.
page "Great Voice"
booklet. It tells you all
about the operation of
moving coil speakers,
electrical gramophones,
volume controls. elimi-
nators, etc. This new
enlarged edition should
be in the hands of all
" Wireless Construc-
tor " readers. Send bd.
in vamps for postage.

The Rothermel Corporation, Ltd.
24, Maddox St., London, W.1

'Phone: Mayfair 0578'9

Just a typical example
of Graham - Farish
value. A brass -vaned
log -mid -line variable
condenser using Bake-
lite as a dielectric.
Robust in construc-
tion, and ideal for
portable sets. Can be
mounted for either
drum or ordinary dial
control, with one hole
fixing with special
claw panel grip.
0005, 4/6; -0003,
4/3; 00015, 4/3.

The " MULTIWAVE "
H.F. CHOKE designed
for modern valves. By
employing solenoid wind-
ing followed by sectional
windings, high impedance
is obtained with low D.C.
resistance. Also very
effective for use In H.F.
stopper or filter circuits.
With Base 5/- each.

,q4D
4".1,k i Ejv 0C

. VSt

5/.
Each

2/3
Each

T h e famous
" OHMITE "--anew -process

Moulded Resistance
with a value that re-

mains constant. Infinite-
ly better than wire -wound.

Herraetically sealed in Bake-
lite. Noiseless and efficient_

Negligible self capacity, so that
the high notes are retained. Also

fitted with terminal ends. All
values 1,000 to 500,000 Ohms.2/3 each. Holders for above 6d.

GRAHAM
PARISH

BROMLEY
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in Lighter Vein-continued

catching up a heavy soldering iron on
his way. But for the fact that the
forces so suddenly released by Goopo
resulted in the violent departure to
various parts of the room of all his
brace buttons, he would, I think,
have smacked my hand or done some-
thing equally violent. As it was,
outraged modesty compelled him to
subside quickly into a chair, clutching
about him his somewhat spacious
nether garments.

So far as I can gather from this
first practical test the effects of

oopo appear to be rather evanescent.
That is the worst of these super things ;
they. so often cause a morning -after -
the -night -before feeling to follow a
brief period of elation.

A Napoleonic Move
At any rate, I felt that so long as

the Professor had not a brace button
to bless himself with lie was, so to
speak, immobilised ; the time was
therefore ripe to press forward the
attack, as any student of the maxims
of Napoleon will appreciate.

" I have been asked," I said, " by
thousands of readers of the WIRELESS
CONSTRUCTOR, to tell them what you
consider the ideal aerial. At the
moment the position is rather difficult.
One set of experts tells us to erect the
highest and longest aerial possible,
whilst another school declares that to
be able to cut out the local station,
which the B.B.C. is so insistent that
we should receive, it is essential to
employ a series aerial condenser,

" Shut up What is an aerial ?
thereby cancelling out all the excellent
qualities which the aerial may other-
wise possess. Just what is one to
do ? "

" The answer," said the Professor,
after a moment's thought, " is per-
fectly plain. Here he made as if to
rise to his feet, but remembering
(owing no doubt to the dash of
Melmanis.m in his Goopo), what had
occurred a few moments before, he
desisted from the attempt.  The
answer," he hissed, " is this."

" Go on," I said, going through the
motions of pulling out a notebook

(which I had left in my other coat),
and poising a pointless pencil. " Go
on."

" First of all, what is an aerial ? "
" Hi, that's a question ! You

said that you were going to give an
-answer."

" Shut, up I " roared the Professor.
" What is an aerial ? "

I remained mute.

"An Aerial "
" Why on earth don't you answer ?"
" Well, how the dickens can I

when you tell me to shut up ? An
aerial is a length of wire attached at
one end to a chimney pot and at the
other to a clothes -prop nailed to the
roof of the fowl house."

" I didn't ask what your aerial was.
I said What is an aerial ? ' "

" Well, isn't mine an aerial ? "
,5*!!!**ifi

" You'd better have another spoon-
ful," I suggested, " then perhaps you
will find the answer without asking all
these silly questions."

The Professor, who appeared to have
had his whack, placed the now half -
empty bowl on the floor and flipped
his fingers for little Bingo, who
emerged from a basket by the hearth
and fell upon the Goopo with a will.

Even after the first dozen laps it
became evident that Goopo was doing
its work. One could, in fact, ob-
serve the rapid tuning up of Bingo.
Having finished the basin, he licked
his lips with a queer glint in his eye,
stretched his revitalised muscles and
then flew at the Professor.

The Chase
I have never before realised under

what a disadvantage a fellow labours
when he is endeavouring to flee round
a room at something approaching the
speed of light with all his brace buttons
gone, what time a small but super -
energised hound is doing his darnedest
to get him by the seat of the pants.
For some moments I watched fas-
cinated.

The Professor leaped over a cone
loud speaker, whilst Bingo went
through, like a circus rider through a
hoop. The Professor tripped over
an accumulator, clutched at his
super-putrodyne to save himself from
falling and brought it crashing to the
ground. Bingo, in springing after
him, knocked a sheet of copper on to
the top of a 300 -volt high-tension
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battery, and the resulting blue
flames were beautiful to behold.

" Distract his attention from me I "
yelled the Professor.

" No fear," I cooed. " Watching
you is quite good enough for me."

Knocking over the sofa as he ran,
the Professor made a dash for one of
the window curtains. He was quite
half -way up it before it gave way with
a rending noise, allowing him to drop
upon a pile of valve boxes that had
arrived that very morning. Eluding

. . . at something approaching the speed
of light .

his small aggressor by a miracle, the
Professor went up the other curtain
like greased lightning. He remained
sitting upon the curtain pole whilst
Bingo sat below, gazing longingly
upon him.

" Well," I said, " I am sorry to leave
you, but I must be going. Before I
depart I do wish you'd tell me just
what is an aerial."

" GET OUT ! " roared the Professor.

Ega@ocsv3ier000z3ow
eg3

,q3A RADIO SENTINEL Q3

Q ELENIUM cells, which are used
now for such a great variety
of purposes, have been em-

ployed in a tunnel between New
York and New Jersey for the novel
purpose of counting the vehicles as
they pass through the tunnel.

The method employed is a compara-
tively well-known one, a beam of
light falling upon the selenium cell
being arranged so that it is interrupted
by the passage of a vehicle. By
means of amplifiers, relays, and so on,
a special counting machine is actuated
and in this way a record of the number
of vehicles passing through the tunnel
is made, as well as the actual times at
winch they pass.

Selenium cells have been used in a
similar way to act as burglar alarms.
the beam of light being interrupted
by the presence of any unauthorised
person.
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THE MEW

CEILESTOON
IOW SPEAKER

MODEL Z.10
PERCY HARRIS, a foremost
radio expert, writes in the
"Wireless Constructor"-"Z20,
renowned for brilliancy and
quality . . . . speech and music
particularly good . . . . a

handsome instrument."

Gloriously realistic in tone ... .
holding undisputed rank as
the finest of all loud speakers

Model Z.20 is designed specifically to
give the finest possible results with any
set from a Two -Valve to a Power Am-
plifier. Crowned with the Celestion
hall -mark -a beautifully designed and

hand -polished cabinet.

In Oak . . . £7 . 15 . 0.
Mahogany . . . . £8 . 5 . 0.
Walnut (to order) . . £9 . 0 . 0.
Other Celestion models from £3.15.0.

CEILIESTOON
The Very Soul of Music

WRITE F R AN ABSORBING FREE
BOOK ON "SOUND RE-CREATION"

Lon don Showrooms:
I 06,Victoria Street, S.W.1

Write to: Celestion Ltd.,
Dept. L

Kingston -on -Thames
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You have heard this
message given to
British Industry; you
know who gave it.
At Progress Works it
is our constant aim
to adopt, adapt and
improve, as, indeed,
the name of our
factory indicates.

Adopt BurTon Corn-
ponents, adapt your
set and you will im-
prove your reception!

NOW READY
The New BurTon Differential
Condenser is now on sale;
ask far it at your lc
dealers. Price Ul

BUY BY THE
BURTON
NAME
Burton Anti-eapacitySirifeh.
Maximum efficiency in minimum
of space. Nickel Plated Finish.
One way,4."-; 2 way, 5;-; 3 way,

6/-; 4 way, 7/-; 5 way, 3; -

BUY

Burton L.F. Transformer.
Highest efficiency, high-grade finish.

Price, 10,6.

Burton Mid -Log Condenser.
Aluminium End Plates with

Burton Friction Brake.
Price without dial, '0oo5, 5'3

,, It 0001

Burton H.F. Choice.
Wave -band of 20-2,000 metres.

Price, 3.9.
Binocular choke, wave -band 5o

-3,000 metres. Price, 5,9.

BURTON
COMPONENTS

C. F. & H. BURTON, Progress Works, Walsall.

0
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f.1011110
"Have always held a leading position . . .

production of thoroughly sound variable
condensers . . ."-Vide Press.

"1930" LOG Gde) CONDENSER

CONCEALED

PIGTAIL

21.

Full Catalogue sent post free on receipt of post card.

THE FORMO CO., CROWN WORKS,
CRICKLEWOOD LANE, LONDON, N.W.2.

SINGLE

SCREW

FRICTIC!)

BRAKE

In four Capacities;

0005
00035
.00025

4 00015

4/6 each

WEIGHT

4 OUNCES

* Double spacing of vanes
for Ultra - Short - Wave

work.

WU 117
COMPOA/EA/TS

AND PAXOLIN PANELS
IMPROVE YOUR SETS.

NEW TYPE A .C. VALVE HOLDERS, 1/3 each
Horizontal Type for S.G Valves .. 1;9 each
New Condenser Aerial Tuning Switch, G.25 2,3
Constant Inductance L.F. Chokes . .. 21/ -
Universal Input Transformer, 200 v., 51 v., 4 v. 37;6

Titan Coil, 1 5/-

IDIPRCVED II PE H,F. CHCKE
Iron Cored, Centre Tapped.

Inductance, 300,000 microhenries.
Resistance, 200 ohms.
Self -Capacity, 3.5 mm.F.

Effective Range, 10-2,000 metres.

Price 6/6
Write for free illustrated lists.

WRIGHT & WEAIRF, LTD.,
740, HIGH ROAD, TOTTENHAM, LONDON, N.I7.
Telephone: Tottenham 3847;8.

fl

SUCCESS IS ASSURED TO ALL
WHO BUILD

The "Kendall" Rejector
and

The " B.P." Three
NO INTERFERENCE. Hear what

a
you want when you want it!

Q

a For full constructional details see the

a JANUARY

MODERN WIRELESS
Price 1'-

0
a Now on Sale. Obtainable Everywhere.a
Q
Q eaaaaeameameemE4aeaaaaaceeaaaaemea a

HEAYBERD
The Leading All -Mains Transformer

Three selections from our January List :--

W.14. W.15. W.17.
135 v., 70 ma. 135 v., 7o ma. 4 v. C.T., 4 amps.

4 V. C.T., 4 amps. 12 v., ri amps. 6 v. C.T., 25 amps.
45 v., 5o ma.

Price 21 /- Price 28/6 Price 161-
HEAYBERD Indestructible Mains Transformers give constant and exact

voltage, and are made in every conceivable variety for all purposes.
Full lists and diagrams free on request.

F. C. HEAYBERD & CO.
10 Finsbury Street, London, E.C.2

(One minute from Moorgate Station)

mmanuaanainnamananaananiannanawinuamiumanuintaanannunnimail:

FULL CONSTRUCTIONAL DETAILS OF

THE"RADIANO"THREE
and

THE "CONCERT" FOUR
E.-

are obtainable in Envelope form in

THE WIRELESS CONSTRUCTOR
ENVELOPE SERIES. Price 1/6 each.

ON SALE EVERYWHERE,
= By post, 1/9 each, from Wireless Constructor Envelopes, The
E Amalgamated Press, Ltd., Bear Alley, Farringdon St., London, B.C.4

101111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111017,
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APPACTICAL
MAN'S CORNER

This is a special section for the set -
builder, in which he will find many

hints of value.

By R. W. HALLOWS, M.A.

Working in Aluminium
LUMINIUM has become a very

popular metal for screening
in wireless sets, and now that

it is so extensively used by readers of
the WIRELESS CONSTRUCTOR for
" chassis " sets a word or two about
working it may be found useful.
This material is one of the easiest
metals in the world to drill ; a sharp
drill goes through it almost as if it
were cheese, and there is no difficulty
about making neat, clean holes.

One point, however, should be
borne in mind when drilling is in
progress. The metal should always
have something solid, such as a piece
of hard wood, below it, or the presence
of the drill may make a cup -shaped
hollow and result in jagged, torn
edges on the exit side.

Never use a good file for trimming
up aluminium if you can help it, for
this soft metal has a horrible knack of
clogging files as nothing else can.
There is only one way to prevent
clogging of this kind. Before you
bring the file into service rub it with

a piece of soft chalk. The chalk then
partly fills up the interstices and any
aluminium deposit lies upon it.

If a file has been thoroughly chalked
first of all, clogging can be easily
rcmoved by brushing over either with
a file card or with one of those wire
brushes that are sold for getting the
rust off stoves.

If a sheet of aluminium has become
kinked or bent, the best tool for
flattening it out is not a hammer,
but a mallet. Lay the sheet upon a
flat table and place over it a folded
newspaper. Tap evenly and gently
with the mallet and you will have little
difficulty in flattening out the sheet
without denting or marking it.

For cutting sheet aluminium a
pair of medium-sized tin shears is
advisable, but in an emergency the
job can be done with a large pair of
scissors, provided, of course, that the
metal is not of very thick gauge.
Large holes for screen -grid valves
can be made in the way so often
recommended, by marking out the
circle required and drilling just inside

the periphery a chain of medium-
sized holes almost touching one
another. The webs are then cut
away and trimming up with a file
completes the job.

Personally, I prefer to use a plain
carpenter's bit with the horizontal
cutting portion filed off. All that is
then left is the vertical cutter. Mark
the centre of the hole to be made and
drill through first of all with a small
drill. Now put your specially pre-
pared bit into the brace and you will
have no difficulty in removing the
unwanted piece of aluminium.

The sheet to be drilled in this way
must, of course, rest upon a flat
block of wood. For most screen -
grid valves a 14 -in. hole is required
and a bit of this size will therefore
be sufficient.

A Safety -First Dodge
Some modern condensers contain

very little solid dielectric material.
They are robust enough once they
are mounted upon the panel, but the
constructor, if he is not careful, may

Although sets are designed so that the wiring is simplified as much as possible, there ,.re many little points where the ex-
perienced constructor scores over the novice, and many of these are dealt with month by month in "A Practical Man's Corner."
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A Practical Man's Corner-continued

easily do some damage while he is
engaged in mounting them. The
danger spot is usually that portion
of the ebonite or bakelite moulding
through which the spindle passes
at the front of the condenser.

The insulating material here may
be so thin that one can crack it by
holding the condenser against the
turning of the one -hole -fixing nut.
When a condenser of this rather
fragile nature is employed it is as
well to remember that prevention is
better than cure and to take pre-
cautions in time.

Very Easily Fitted
An excellent tip is this. It will

be found that over the metal bush
through which the spindle passes
there is a tittle rim in the surrounding
moulded material. Take two turns
of No. 20 bare copper wire round this
and pull it tight, crossing over the

Drum - drive condensers
of this kind are usually
eery easy to mount on
the panel, because a tem-
plate is supplied which

simplifies drilling.

ends and twisting them up with the
pliers. Once the condenser has been
mounted this safety wire may be
snipped off if desired, but there is no
reason why it should not be left in
position as a - safeguard in case the
condenser ever has to be removed
from its position on the panel.

Butterfly. Screws
So long as one does not go down

much below 20 metres there is no need
to have extension handles for the
slow-motion dials of variable con-
densers, for hand -capacity effects
are negligible. For work, however,
upon wave -lengths much shorter than
this it is a distinct advantage to have
them so far as tuning is concerned.

There is, however, one drawback :
if the extensions are six inches in
length they protrude an unconscion-

able distance in front of the panel, and
the chances are all in favour of some-
body doing considerable damage at
some time by knocking against them.

For Short -Wave Tuning.
I had fully realised that something

would happen to mine before long,
but with that laziness that is char-
acteristic of most human beings when
small jobs come their way, I kept
putting off taking steps to ensure their
safety.

It did, of course, happen when
Amelia Jane barged into them during
dusting operations, and one of them

came off in her hand." Incidentally,
a perfectly good slow-motion dial
was smashed by the leverage exercised
upon it. Here's a tip that fellow
short -wavers will find proof against
not only hand -capacity, but also bogy
weight.

One can buy ready-made 6 -in.

extension handles with a socket at
one end and a spindle at the other.

Detachable Dials
To fit them one removes the knob

from the slow-motion dial and fits
the socket of the extension piece over
the spindle so- vacated. The extension
piece is secured by means of a set-
screw. The knob from the dial goes
on to the spindle at the other end of
the extension handle.

To make everything safe, remove
the extension handles whenever the
set is not in use. Quite so, but to -
loosen a setscrew means that one must
fetch a screwdriver, and it is at this
point that the innate laziness of the
human animal manifests itself.

What is required is a setscrew that
can be tightened up or loosened with
the fingers, and it is only a few minutes'
job to make one that answers ex-
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cellently. So far as, I know, 4 B.A.
butterfly bolts are unobtainable ;
one can, however, obtain butterfly
nuts at any large tool shop.

Cut off a /-in. length of 4 B.A.
studding, trim up the ends and turn
it into the butterfly nut. On to the
studding run a hexagon 4 B.A. nut,
and tighten this down firmly against
the surface of the butterfly.

The studding is thus locked in
place and one has an excellent butter-
fly bolt, easily tightened or loosened
with the finger and thumb. Use this
instead of the setscrew, and there is
absolutely no excuse for not removing
the extension handles when the short-
wave set is not in use.

A Coil -Winding Hint
Everyone knows that when winding

the solenoid coils that are almost
universally used to -day it is astonish-
ingly difficult to get the first and last
turns on quite as tightly as one
should. When the winding is finished
the coil looks very nice, but after a
little handling these outside turns
begin to sag and to separate them-
selves from their neighbours.

This is intensely annoying should it
happen to the outside turns close to
the ends of the former, for they may
slip right over, with the result that
the coil is transformed very quickly
-from an inductance into a cat's -
cradle ! One method of ensuring
that the outside turns do not slip is
to file shallow cuts in the ribbed
former in the positions that the first
and last turns would occupy.

This works well so long as there are
fins, but it cannot, of course, be
employed with cylindrical formers
of paxolin or similar materials.

Tightening the Turns
Here's another tip which will be

found completely to prevent the
slipping or slackening of turns. When
all are in position take a little Secco-
tine on the point of a matchstick and
work it in between the first turn and
its next-door neighbour. Then press
the two turns tightly together.

Treat the last turn and the last turn
but one in the same way. Shellac
may be used for the same purpose,
but Seccotine is available in most
households, and it makes a thoroughly
sound job. Don't use a great deal of
it; the merest touch is quite sufficient
to bind the turns together.
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L.T. SUPPL
STRAIGHT OFF
THE MAINS FOR

at

If you have not an All -Electric
Receiver, have the next best
thing.
Fit a Philips A.C. Filament Trans-
former and cut out your L.T.
accumulators. Then your set will
give better results and you
will have none of the trouble or
expense of recharging accumulators.
Philips A.C. Filament Transformer
is low in cost and completely
reliable in operation. Bring your
set up to date by adding this
valuable unit.

PHILIPS
A.C. FILAMENT TRANSFORMERS
Made by the manufacturers of the famous Argenta Lamps

and All -Electric Radio Receivers.

.** .g..
..;:ssas::+?.itxf:*is:0zaskki*:xl.-Az<xi'..,.....
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Advt. PlPilips Radio, Philips House, 145, Charing Cross Rd.,London,W .C.2
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/A/ro C4 Vi/
Thousands ofiffea
are 'Making Bag"
alter Sunset !

THE
CLOCK'S
HANDS

ARE
NEVER
IDLE- THE EMPLOYER OF SPARE TIME

I TO -DAY BE THE EMPLOYER
ARE YOURS! OF MANYWILLHANDS TO -MORROW.

How much time have YOU to spare ? How
Many idle hours of YOUR time slip wastefully
away ? Make PROFIT from those spare
Hours ! Be the far-seeing man of action and
GRASP this Opportunity. It is no mere
ordinary opportunity but a real HONEST
MONEY -MAKING PROPOSITION which
you should investigate without delay.

A GROWING, BUSINESS !
Become a Master Man in a Live, Rapidly -Growing Business !That Spare Time is worth goo a year ! By Manufacturing under

our Enormously Successful Patents you can participate in the
BIG PROFITS now being made in the Wireless and Electrical
Industry. You need have no prior knowledge of this work-eventhough you know nothing about it now, you can commence
immediately to turn your Spare Hours into GOLDEN HOURS

!No expensive " Plant " or machinery (only small hand tools andpresses) and No Special Skill required.

EARN UP TO THREE-HUNDRED/
EXTRA POUNDS EVERY YEAR. .1

The work is of fascinating interest and so simple that thechildren can help you-and at the start you can work on yourown kitchen table WE GUARANTEE YOUR PROFITS.
YOUR MARKET CAN NEVER BE OVERCROWDED!
Nobody can infringe your business for the articles you makeare protected under Royal Letters Patent. If you have anydifficulty in disposing of your output, we purchase all yourstocks, providing the same reach the required standard ofefficiency, which is easily attainable. What could be more
STRAIGHTFORWARD than this ? Let us hear from you NOW

!YOU have the Ambition and Energy-we will tell you how toturn it to good account 1

THIS COUPON WELL MAKE
LIFE BRIGHTER FOR YOU
SEND TT NOW !
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H.T.B. ECONOMY TRUE AND FALSE
There are many ways of keeping do en running costs, but not all are so sound as they appear to be.

pitfalls that await the unwary are described in this article.

By 0. GERRARD

Some of the

2v+41if KVA -Wial(e'rialf.KE-0.-.14M-AM-rnaa.*Mnfill kalzFIW X-.fara-

THERE are many perfectly sound
ways of keeping down both
initial costs and running ex-

penses when the high-tension supply
is obtained from dry -cell batteries.
On the other hand, there are not a few
roads leading, apparently, to economy
which, in" actual practice, lead to
a very considerable increase in
expens3.

In previous articles it has been
shown that a " saving " of a few
shillings in the purchase of a small
capacity battery for use -with a multi -
valve set is invariably turned into a
big loss when the running costs per
year and the service life obtained are
worked out.

Undersized Cells
We have seen, too, that the lower

price of many of the cheap foreign
batteries is made possible only by the
use in them of undersized cells and of
the poorest insulation. To purchase
either a battery that is too small for
the work that .it is required to do or
a low-priced and dubious foreign
battery in place of a well -made
article is to indulge in what may be
termed an obvious false economy.
There are many cthers which arc not
so readily realised, and it is largely
with these that the present article is
concerned.

One of the most important qualities
in a battery is what is known as its
" shelf life." The shelf life means
the number of weeks, months or
years during which, if properly stored,
it will maintain its E.M.F. when left
upon open circuit.

The Deceiving Voltmeter
The reason why shelf life is so

important will be appreciated when
it is remembered that between the
date on which the battery is made at
the factory and that on which it
passes into the possession of the user
there may be a fairly long interval.
Every battery begins to deteriorate
gradually the moment that the elec-
trolyte is placed within its cells. In
the best of batteries the deterioration
is so slow that its effects are all but
inappreciable at the end of many

months ; in the poorest it is exceed-
iqgly rapid.

The worst of it is that there is often
nothing whatever to show the pur-
chaser that a battery has aged badly
by being kept for a long time in stock.
Owing to the practice of marking the
extreme wander -plug sockets of 44 -
cell batteries " 60 volts," whereas the
E.M.F. of this number of cells in
series should be 66 volts, the volt-
meter may be a gay deceiver, for if
there are 44 cells within the case it
will still show 61.6 volts when the
E.M.F. is down to 1.1 volts per cell.

Between the Taps
If the battery is of almost square

shape one can be sure that it contains
42 cells, and that it should, therefore,
have an E.M.F. of 63 volts, or a
little more if in good condition. Any
battery of this type which shows less
than 63 volts should be rejected,
unless it is stated on the case that it
contains fewer than 42 cells. When
the battery is of oblong shape, with
the tappings marked in 6 -volt steps,
one should examine the distance apart
of the sockets along the long edges.

Before me as I write is a Continental
battery of this shape with a reputed
E.M.F. of 60 volts. The sockets in
one row are marked 6, 18, 30, 42, 54
and 60 volts. The distance between

each pair of sockets is 1i inches, and
an inspection of the battery makes it
clear that each pair from 6 up to 54
volts take in 8 cells in series, thus
giving an E.M.F. of 12 volts.

Since the distance between the
socket marked 54 and that marked 60
is also 1 c inches, eight cells are ob-
viously taken in here also. The
number of cells for the battery is thus
seen to be 5 x 8 plus 4 (between 0
and 6 volts) or 44. The lowest
E.M.F. at which a 44 -cell battery
may be regarded as in reasonably
good condition is 66 volts. Some
60 -volt batteries, however, are pro-
perly so marked, since they contain
only 40 cells arranged in ten rows of
four. In these the minimum E.M.F.
at the time of purchase should be
60 volts.

Local Action
The deterioration which takes place

whilst the battery is on open circuit
is mainly due to local action. We
saw in a previous article that as soon
as the electrolyte paste was placed in
the zinc pot chemical action began-
atoms being torn from the zinc. It
was then shown that a peculiarity of
the zinc when attacked by sal -am-
moniac solution is that it cannot part
with its atoms complete ; each cf

(Continued on page 288.)

Tlw effects of four mouths' shelf life on cells in a bull battery.
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"a distinct advance in coil design-

Lewcos "Super"
Coil as specified in
the " A.C." Chassis
3 described in this

issue.

Lewcos "Super " Coils mark a distinct advance in coil design,
and have been produced to meet the problem of varying
conditions in radio reception.
With interchangeable primaries Lewcos " Super " Coils are
the coils for triodes or screened -grid valves.
C.A.C.5 and C.S.P.5
C.A.C.20 and C.S.P.20 -
Interchangeable Primary Coil --

Price 7/6 each

P4-P14 - 3'- each. P16-P22 - - - 4'- each

RADIO
PRODUCTS

Six Pin Base

Products for
better reception.

Lewcos Radio

base.

Size 2i" x 22"

Rectangular Base, with-
out screen, 2;3 each.

Lewcos Standard Six -Pin

LEwcas SIX-P.N
RASE

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON, LONDON, E.10.

SS

Trade Counter: 7, Playhouse Yard, Golden Lane, E.C.1.

Buy a

"MAJOR" CABINET
for your

RADIO-
GRAM

It is solidly constructed, will take panels
up to 18" x 8". Baseboard 16r deep.

Loudspeaker compartment is
18" x 8" x161-.

You can mount your Chassis or Moving
Coil on the baffle board supplied.

OAK - - - E7 : 10 : 0

MAHOGANY - £7 :15: 0
You are cordially incited to inspect
the full range of CAMCO Cabinets at

NEW London Showrooms.

CARRINGTON MANUFACTURING CO., Ltd.
New Showrooms, 24, Hatton Garden, London, E.C.1.

Telephone: HOLBORN 7202. t& 2983

MICA CONDENSERS
Type B 775.

or . 4/. 8/6 '5 - 37/6
Intermediate Capacities at

proportionate prices.
Types 610 and 620.

'00005 to '0009 -
'00 I to .006 - -
007 to oo9 - - -

If unobtainable from
your dealer, wale
direct to us giving his

name and address.

LafA

3,W

2/6
3/-
316

PAPER DIELECTRIC
CONDENSERS

or to 1 - each 2/-
125 and 2 - - each 2/3
25 and 3 - each 2/5
'4 and .5 - - each 2/6
ry - each 2/6 2'0 each 3/6

Prices of higher values on
application.

D FIXED CONDENSERS R I
Dubilser Condenser Co. (1925), Ltd., Ducon Works,

Victoria Road, N. Acton, London, W.3'
BC 239/F



TIIE WIRELESS CONSTRUCTOR February, 1930

H.T.B. ECONOMY-
TRUE AND FALSE

'-continued front page 286

them leaves behind one or two elec-
trons. Thus the zinc becomes nega-
tively charged and the electrolyte
positive. In a very short space of
time the chemical action ceases, since
owing to the repellant action of its
positive charge the electrolyte can
receive no more positive ions.

Impure Zinc
More correctly one should say that

chemical action would come to an
end if the zinc were perfectly pure.
Actually zinc, after being smelted
from the ore, is always accompanied
by small quantities of a considerable
number of other metals, such as iron,
silver, cadmium and lead, and to get
rid of them involves long and ex-
pensive processes.

Now it is clear that if the zinc con-
tains any impurity which is willing
to part with electrons when attacked
by the sal -ammoniac solution, action
will continue even when the battery
is on open circuit.

Owing to its being partially neut-
ralised by collecting such electrons

the solution is able to receive more
positive ions, and therefore continues
to attack the zinc. In cheap batteries
zinc of very inferior quality is often
used. Instead of the white, silvery
sheen that good zinc shows when
cleaned, this has a blackish lead -like
appearance.

Another important point is that
money is often saved in the construc-
tion of these batteries by using cell -
pots made of zinc that is not only
impure but also very thin. Under the
effects of local action this is com-
paratively soon eaten right through,
causing the battery to become abso-
lutely useless for wireless purposes.

One battery made up of cells of the
kind just referred to gave very poor
results when tested out by running it
through a fixed resistance of 150 ohms
per cell for three hours a day on week-
days. When it was examined at the
close of the test the cells were found
.to be in very bad condition.

Results of Tests
It was decided, therefore, to see

what would happen to such a battery
if left upon open circuit. Two were
obtained from the vendors in this
country (this battery is of Continental
make) and were stored under ideal
conditions in the laboratory. The

voltage of one was 66.5 and that of the
other 664 when received.

Both showed an internal resistance
of .23 ohm per cell. At the end of two
months a high -resistance voltmeter
was applied to each. The first showed
66 volts and the second 65-8. The
case of the latter was opened in order
that the cells might be examined.

They were apparently in quite good
condition. The resistance of this
battery was found to have risen to
rather more than 1 ohm per cell. At
the end of a further two months the
remaining battery was re -tested.

The voltage had now dropped to 43,
whilst the resistance was 110 ohms
per cell. Further, it was found that
the output was fluctuating badly, the
needle of the voltmeter showing an ap-
preciable wobble. On breaking open
the case ahorridstateof affairswas dis-
closed. Almost every cell was badly
bulged (a selection of them is seen in
an accompanying photograph) and in
half of them the zinc was eaten right
through and the paste was oozing out.

It will be seen, then, that the bat-
tery with a small shelf life is a most
uneconomical purchase, since it runs
down rapidly though it is not in use.
We see, too, what advantages there are
from one point of view in indicating

(Continued on page 290.)
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MAGNAFILTER
This unit will
make your re-
'ceiver super -
selective and
eliminate inter-
ference from un-
wanted stations.

For all sta
tions, 200 to
600 metres.

Price
12/6

MAGNUM
UNIVERSAL CHASSIS.

Price 10/6
Specified for A.C. " Chassis " Three,
" Chassis" Short -Waver, " Silver Cham-

pion," " Chassis " Three.

Build the
A.C. "CHASSIS" THREE

£ s. d.
Oak Cabinet .. t . I 3 0

a Magnum Chassis as specified, fitted
with screen, valve holders, and as
terminals .. 0 17 6

a Magnum H.F. Choke .. 0 7 6
a Magnum Neutralising Condenser .. 0 5 0
2 Magnum 6 -pin Bases .. .. 0 4 o
a Magnum Reaction Condenser .. 0 4 o
a Telsen L.F. Transformer o 12' 6

R.I; Output Choke .. a 1 o
2 Igranic Vernier Dials .. 0 12 0

Lissen 0005 Variable Condensers .. 0 13 0
I On -off Switch .. 6
a BBB Potentiometer .. o a 6
a Cosmos Resistance and Base, 20,000

Lissen .0003 Condenser ..
Lissen Grid Leak, 2 meg...

a Lissen Grid -Leak Holder ..
2 2-111td. Cotulensers

Lewcos Binocular Coil, B.S.P.5
a Split Primary Aerial Coil, 235:550..
Glazite
3 A.C. Valves as specified ..

O 2 ,5
O 1 0
O 1 0
o o 6
o 7
o to 6
o 6 o
o I 7
2 7 6

£10 0 0

Any of the above supplied separately as required.
The A.C, " CHASSIS " THREE, ready wired and tested. In-
cluding Cabinet, Cods, Valves and Royalty .,

BURIIEJONES
-asrah- S.. C LTD., -.44;ii.
MAGNUM HOUSE

Telephone: Hop 6257.

296, BOROUGH HIGH STREET, LONDON, S.E.1.

UNIVERSAL
THREE

The ideal
Ultra -Short Waves, Broadcast and Long -

Wave Stations, 15-2,000 metres.

receiver for the reception of

Specially recommended for Overseas.

Price, including valves, coils and royalty
£18.

Catalogue and lists, including a chart of
short-wave stations, free on request.
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If HE NikkilVEL

OF 11-1E SEM

41
For use
with usual
two or
four volt
supply or
with A.C.Mains
stepped
down to
a suitable
voltage.

PEI
CHARACTERISTICS-

Bivolt, volt, '3 amp.
FOR VOLT, 3'5 colts, '15

amp.
Impedance, 55,000 ohms.
Anode Voltage, 80-160 colts.
External Grid, 80-100 volts.
Anode Consumption, 20 lair,
Coed. of Amplification, 100.
Grid Bias, 4-15 volts.

TWO- or FOUR -VOLT

1.
Marvellous Coated

Filament.

2.
Control Grid.

3.
Regulating Grid, connected

to Filament.

4.
Big Shrouded Anode.

5.
Accelerating Grid, connected

to Base Terminal.

6.
Milled Base for Easier

Handling.

186
Buy one of the new Dario Pentodions and
save money. Dario Pentodions cost only 18 6,
because they are made in huge quantities in
one of the world's largest valve factories and
sold at a price free from control.
Prices of the other Dario Valves: Universal,
Resistron, Super H E , 5/6; Super -Power, 7/8;

Hyper -Power, 9'6.

DVALVES 0
&Si Ai\aZee Se -440/a

Ask your dealer or write for Free Dario folder :-

IMPEX ELECTRICAL LTD.,
Dept. L., 538, High Road, Leytonstone, London, E.11.

Fighting Talk
IF you're a drifter you won't read

far in this advertisement. If
you're not you will want to know
who is responsible for your not
getting ahead faster. We'll tell
you. It's YOU ! The man who
won't be beaten, can't be beaten.
If you're a drifter you'll always
wish for success, but never do
anything worth while to win it.
The earth is cluttered with that
kind of man.

If you're a fighter you will set about doing
something. You'll get the special trainino° that
will qualify you for a better position and better
pay.

In spare time, at home, you can acquire the training you need
through the International Correspondence Schools. Thousands
of other men have lifted themselves out of the rut and into
well -paid, responsible positions by I.C.S. study. The time for
action is this minute.
We have nearly 400 Standard Courses, including many in the
following subjects:
Accountancy and Engineering, all Salesmanship

Book-keeping branches Scientific Management
Advertising French, Spanish, and Shorthand -
Architecture and Italian Typewriting

Building General Education Showcard Writing
Chemistry Plumbing Textiles
Commercial Art Poster Designing Window Dressing
Commercial Training Railway Equipment Wireless Engineering
Draughtsmanship and Running Woodworking
ALL EXAMINATIONS-Commercial, Technical, Matriculation and Civil Service.
If rite to -day for free Booklet containing full information regarding the

Courses in which you are most interested.

International Correspondence Schools, Ltd.,
172, International Buildings, Kingsway, London, W.C.2.

_'89

`Weston sets the
worlds
standard

Write for your copy of " Radio
Control," which explains simply
the electrical, operation of a
radio set. Sent free on receipt
of a postcard, addressed to:-

Model 528, Pocket Size
A.C. Tester

A small and reliable instrument
essential to maintain accuracy and
efficiency in Voltage control. The
sensitivity is remarkably hi:1,
6 m.A. for 600 volts with sell -
contained resistance. The scale is
very legible and the damping ex-
cellent. This instrument iscapable
of continuous service at full load.

Prices from

15 .10 . 0 to 14 .15 . 0

WESTON
ELECTRICAL INSTRUMENT

CO., LTD.,
15, Great Saffron Hill, London, E.C,1,
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H.T.B. ECONOMY-
TRUE AND FALSE

--co J:pired from. page 284

for a battery, a much smaller E.M.F.
than it should possess if in good
condition, and of giving a guaran-
tee to replace it free if the voltage has
fallen below the stated figure with the
seals unbroken. H.T. batteries should
never be bought and- kept for a long
time in reserve. Don't purchase until
you mean to use them.

An Unsound Practice
It has become rather popular nowa-

days to provide . batteries . of both
standard and medium capacities with
if -volt tappings at the negative end,
and to advertise them as incorporating
a grid -bias battery. The.] 9 -volt tap-
pings are admirable if proper use is
made of them, but it is unsound prac-
tice and most uneconomical to use a
portion of the high-tension, battery
for providing grid bias.

If, say, 9 volts out of 99 are used for
grid -biasing purposes, it is clear that

, only 90 .remain for the plates of the
L.F. valves. One of the commonest
causes of distortion is, plate voltage

' starvation of the note -magnifiers, and
the use of part of the H.T.B. for

grid -biasing purposes is very apt to
lead to such starvation.

If a part' of the H.T.B. is used for
grid biasing, the cells near the nega7
tive end are under no load, whilst the
remainder are nearly always under a
load that is, at any rate, quite as

heavy 6,8 is good for them. Conse-
quently, by the time that the portion
used for supplying plate current is
done for, that employed for grid
biasing may be nearly as good as ever.
Perfectly sound cells have thus to be
consigned to the dustbin.

NO MORE H.T. BATTERY TROUBLES !

The Geeophone H.T., A.C. mains unit which gives up to 40 milliamps. On a load of
25 miltiamps it gives a maximum cottage of 180 volts.

111111111111111111

Get a copy of
the Polar
Catalogue (C).
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7hey al place Polar
behind their panels

Polar
No. 3.

1111111111111111111111111111111111111111111111111111

When it is a question of efficiency and economy there
are no condensers more worthy of being placed behind
your panel than the Polar No. 3 (for tuning) and the
Polar Volcon (for reaction).
THE POLAR No. '3
Excellent for Brookman's Park 261 -metre Transmission, because of its very
low minimum capacity.
Highly efficient on normal and ultra short-wave reception. Constructed
entirely of chemically cleaned hard brass. Perfect electrical contact at all
points. Smooth yet precise action. Robustly built throughout.
Economises on space. Overall size only 31 in. wide and 2} in. deep
behind panel. One -hole fixing. Low price.

Prices (without did): .0005, 5/9; *00035, 5;7; '0003,
Dial as illustrated, 1/- extra.

THE POLAR DIFFERENTIAL
An aid to accurate tuning. Eliminates the necessity of
retuning when adjusting reaction, and allows a much
greater control over oscillation. Built of brass on a
inculded frame and fitted with bakelite di -electric to
prevent risk of shorting.

WINGROVE & ROGERS LTD.
188-189 STRAND, LONDON, W.C.2

Polar Works : Mill Lane, Old Swan, Liverpool.
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USE IGRANIC
FOR RELIABILITY

-and maintain maximum
efficiency throughout

your sets

IGRANIC TAPPED
"C.C." OUTPUT UNIT

protects your loud-
speaker windings,
gives better quality,
and often is the
remedy for L.F.

howls and "motor -boating." The
Igranic Tapped " C.C." Output Unit
contains a choke and condenser of the
correct proportions and is provided
with tappings so that a step-up of step-
down auto transformer effect can be
obtained.

PRICE 2116

IGRANIC L.F. CHOKE

Type " F "

This high-grade com-
ponent is equally suit-
able as an inter -valve
coupling choke or an
output filter choke.

The winding is in two sections, so that
one or both may be used as desired.

PRICE 15'-

Apply to your dealer or write direct to
Dept. J.991.

11111111111111111111111111111111111

Easily operated by connecting to any A.C.
Mains light socket-no batteries needed-,this
Lotus All ElectriC 3 valve S.G.P. Set is highly
selective and covers a good range of British and
Continental stations. Cash Price 2z (with
valves and Royalties paid).
The same circuit is used in the Lotus 3 -valve
S.G.P. Battery model-Cash Price Li3 155.
For home construction get the Lotus 3 -valve
S.G.P. Battery Model Kit at 125. 6d. Cash.
See and hear these Sets at Any wireless dealer's,
or write for the Lotus Sets Catalogue and Hire
Purchase terms.

40911101S
ALL ELECTRIC
RECEIVER

GETS THE BEST RECEPTION.
Made by the makers of the famous Lotus components' in c;:e

of the most modern radio factories in Great Britain.

GARNETT WHITELEY & CO., LTD., Dept. W.C.1,
Lotus Works, Mill Lane, Liverpool.

Ca u store
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******************************************
*

OUR NEWS BULLETIN *
Some of the More Interesting Happenings

in the Radio World this Month.

Falkirk Radio
WE understand that Falkirk has

been selected for the site for
the high -power Regional sta-

tion which the B.B.C. intends to build
in Scotland. Whether this is a well-
founded report we have not yet been
able to ascertain, but certainly the
rumour is very strong that Falkirk
has been ,selected, although at one
time rumours were -equally strong that
the station would be somewhere near
Glasgow.

This rumour also goes on to elabo-
rate the fact by saying that building
operations will, soon be commenced.

Killing Jazz!
With the idea of killing jazz and

educating the public to appreciate
fine music, a Determination of Broad-
casting Company has been formed in
New York. The National Broad-

casting Company and the Music
Publishing houses of Carl Fischer and
Leo Feist have amalgamated, with a
combined capital of £1,320,000. These
publishing houses will select the works
to be broadcast from the stations
belonging to the National Broad-
casting Company.

Apparently listeners in America are
to have their musical senses improved
whether they like it or not.

Look at That!
A bank in Berlin has recently been

saved the loss of more than £12,500 by
means of a wireless picture. Accord-
ing to the " Daily EXpress," noti-
fication had been received from a
New York -banking house for pre-
sentation of a bill for this amount,
and, as suspicion was aroused, a
copy of the bill was wirelessed. It
was found to be a forgery.

As far as we know,
time that wireless
stepped in and saved
big fraud.

this is the first
has definitely
a, bank from a

Baird Finance
The report of the Baird Television

Development Company for the year
to June 30th last shows that two
foreign companies have been formed,
while in this country experimental
transmissions of television have been
arranged with the B.B.C. The
balance -sheet shows preliminary ex-
penses of £15,040, development and
exploitation expenditure £61,400, cash
and debtors total £22,031, against
creditors 17,681.

The Baird International Television's
initial report from the period June
21st, 1928, to June 30th last-, states
that the proportion of share premium
account to be applied to writing off
underwriting commission and broker-
age is £13,833, and preliminary
expenses £27,441 ; cash and debtors
total £208,250, against creditors
£5,734.

For the Blind
Fifteen thousand blind people in

Great Britain and Northern Ireland
are at present in need of wireless

(Continued on page 294)

THE BEST WAY
TO RUN YOUR MOVING COIL LOUD SPEAKER
IS TO FEED THE MAGNETS FROM THE A.G. MAINS
THROUGH A

gaWESTINGHOUSEW

METAL RECTIFIER
The rectifier is constructed entirely
of rigidly -fixed metal and

HAS NO MOVING PARTS
NO VALVES
NO ELECTROLYTE

nor any part requiring renewal at
any time.

Full particulars, and circuits,
showing how to use all types
of Westinghouse Metal Recti-
fiers, are given in our 32 -page
book "The All -Metal Way, 1930."
It includes a chapter of useful
information on the running of
moving coil speakers from the
mains.

Send 2d. stamp for a copy.

--

Other types of rectifier units for lin in L.T. Battery chargers,
trickle chargers, and H.T. eliminators and chargers are available.

The Westinghouse Brake & Saxby Signal Co., Ltd.,
82, York Road, King's Cross, London, N.1.
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The Sets for RESULTS
"Best Way

TITAN SETS
The Titan One

The Titan Two
The Titan Three

The Titan Four
are profusely illustrated with full diagrams

and instructions for building in the

"BEST WAY" BOOK No. 350.
The reader has the choice of anything from
a simple one-valver to a de -luxe 4 -valve set
with built-in wave -trap and wonderful long-
distance loud -speaker performance.

Everywhere.

D.

Everywhere.

"Best Way"
RADIO -GRAMOPHONE

SETS
"BEST WAY" BOOK No: 349.

" BETTER THAN RADIO "
is the verdict of large numbers of radio -gramophone
users.

In order to get the best out of your gramophone
records-and an amazingly fine " best " it is, too-you
must use an electrical reproducer.

This is not difficult, and the " Best Way Radio -
Gramophone book tells you how to use your present
set, your present gramophone, and your present loud
speaker as an up-to-date electric gramophone.

The Best Way Radio -Gramophone Book is a mine of
practical information on all phases of this latest branch
of radio, and also includes full directions for budding
an up-to-date radio -gram. receiver, specially designed
for the home constructor. It is amazingly simple to
operate, and enables you to

CHOOSE YOUR OWN PROGRAMME.

You can easily build them
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sets. This is the estimate of a com-
mittee which has been organised by
the British Wireless for the Blind
Fund, the idea being to provide every
blind person with a set. It is esti-
mated that there are sixty thousand
blind people above the age of sixteen.

Where to Send
The Prince of Wales is president

of the fund, the vice-presidents
including the Archbishop of Canter-
bury, Cardinal Bourne, the Prime
Minister, Mr. Stanley Baldwin, and
Mr. Lloyd George.

Donations to the fund should be
sent to Mr. Reginald McKenna, the
hon. treasurer, British Wireless for
the Blind Fund, 226, Gt. Portland
Street, London, W.1.

A Station for Wales?
It was stated at the Convention

of the Court of the University of
Wales, at Llandudno, that a com-
mittee recently interviewed Sir John
Reith and asked him to form Wales
and Monmouthshire into ' a single
region for broadcasting purposes, and

to erect a high -power station to serve
Wales as a whole.

According to the report, Sir John
replied that the B.B.C. could not
grant this request as the long wave-
lengths which would have to be used
owing to the mountainous nature ctf -
the country would interfere with
Daventry. A partial solution of the
difficulty was to build a twin wave-
length station on the north or south
side of the Bristol Channel. This
station would, if erected, have two
wave -lengths for two different pro-
grammes, one of which would
probably be the London programme,
and the other would be devoted to the
interests of people living in the.

Principality.
Germany's Giants

It is understood that a number of
super -broadcasting stations-perhaps
seven or eight-will be built in Ger-
many to replace the present main
stations. There will also be created a
parallel system of low -power stations
for single -wave transmission.

The power of the new stations will
probably be 60 kilowatts, with the
possibility of being lifted to 100
kilowatts, which is the maximum
power agreed to at the recent Hague
Session of the International Consulta-
tive Technical Committee.

February, 1930

In Two Year's Time
The stations will cost about

£800,000 each, and it is rumoured
that the first two may be about
twenty miles distant from Stuttgart
and Frankfurt. The stations are
likely to be finished within the
next two years.

5 S W Scores
The Marconi Company informs us

that with regard to the broadcast of
Marquis Marconi's speech describing
the reception of the first trans-
atlantic signal, while the transmission
was made by two channels, i.e. from
5 S W, the experimental short-wave
station at Chelmsford, and through
the Post Office telephone channel
from Rugby to New York, Marconis
have heard from the Radio Corpora-
tion of America that it was the signals
received from 5 S W that were used
for the re -transmission in America.

Colorado's Quick Work
Within a quarter of an hour of the

finish of his broadcast talk, Marquis
Marconi received the first telegram of
congratulation from the United States,
and many others followed in quick
succession. The first telegram came
from an Italian listener who picked
up the broadcast at Denver, Colorado.

. (Continued on page 295.)

'TOUR EUROPE
-ONE STATION AFTER ANOTHER

With the MULLARD ORGOLA 3 circuit using " GOLTONE "
COMPONENTS, and Mallard Valves.
Supplied in sealed F it with diagrams of wiring and
instructions for easy construction in an evening.
Do you realise the extraordinary range and volume of this
Set, combining three mighty valves, SCREENED GRID,
DETECTOR and PENTODE?
Let us send you our Radio Catalogue with particulars of Kit.

" GOLTONE " ORGOLA Kit, A.C., including superb Cabinet-as
illustrated. Price £6-15-0

aoidstric
PE NDLE N

Pram all Firt.t-class Radio Dealers-
Rtf use substitutes. glnuisptlrectiteld'onmtrcson.Full particulars on request.J

strutted from "Goltone" Kit " A.C."

VARLEY
FOR EVERYTHING
GOOD IN RADIO

Advt. of Oliver Pell Control Ltd.,
Kingsway House, 103 Kingsway,
W .C.2. Telephone: Holborn 5303
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A Transatlantic Thrill
Mr. David Sarnoff, Vice -President

and General Manager of the Radio
Corporation of America, telegraphed
to Marquis Marconi:

" American scientists twenty-eight
years ago were proud and glad to
recognise your achievement. To -day
they were thrilled to hear your
personal description of - this momen-
tous event. Congratulations and my
personal thanks."

The First Across
When Marquis Marconi broadcast

his address from Savoy Hill he was
accompanied by Mr. G. S. Kemp and
Mr. G. W. Paget, two of his earliest
assistants, who were with him when
he first transmitted signals in the
shape of three dots from Poldhu,
Cornwall, which were received at
St. John's, Newfoundland, twenty-
eight years ago.

:1111111111111111111111111111111111111111111111111111111111111111111111111/:
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THE "B P" THREE
THE "UNIVERSAL" CNE

AND

THE"CONNCISSEUR'S" FIVE
= are among the fine constructional 7=-
_

features in the JANUARY

MODERN WIRELESS E
GET YOUR COPY NOW.

For the Schools
The B.B.C. states that the pro-

gramme of broadcasts to schools for
the Spring term (January 20th to
April 4th) shows that on Mondays
the broadcasts to schools will consist
of readings and dialogues in foreign
languages for secondary schools, his-
tory and stories for younger pupils;
en Tuesdays, of music, elementary
and advanced, French and special
talks for secondary schools ; on Wed-
nesdays, of naturcs, study and English
literature ; on ThUrsdays, of speech
and language ; and on Fridays, of
rural survey and farming, geography,
miscellaneous courses, concerts and
plays.

Talks to Come
Two new important series of broad-

casts will start in January, viz.,
" Modern Poetry," by Miss V. Sack-
ville West, herself a modern poet ;
and " Newspapers and the World,"

(Continued on page 296.)

Conlitotlfat
Rattier 03,0pou

Whether it is for a broadcast
receiver, battery eliminator,

or for Television, the ELECTRAD
line of voltage controls meets every
requirement. ELECTRAD is one of

the largest manufacturers in the world,
specialising in radio resistances, and
the story of its growth can be summed

up in one word-QUALITY.

TONATROL TRUVOLT
Volume Control VARIABLE

RESISTANCES

tJ.S. Pats, No.
1593658
1034101
1034104

and Pats.Pending

0041.111:ft

ae.r.

1",1411111111111pp,

A variable resistor of the Royalty type
designed especially for volume regula-
tion in all types of receivers. Provides
a smooth, gradual control of intensity
corn a mere whisper to the full capacity

of your audio amplifier. Greatly im-
proves tone also.

12 resistance ranges
7;- and a 3 each.

TRUVOLT
DIVIDER

A bank of connected
TRUVOLT Resistances in
a handsome Bakelite case.
Five variable control
knobs are calibrated to
provide exact H.T. and
G.B. voltages (without
calculations), from any type eliminator to any type re-
ceiver using up to 12 valves. May be used as front

panel of eliminator or mounted on baseboard.

There are 22 stock sizes ranging
from 500 to 50,000 ohms
resistance.

Price 8 6 each.

L' S. Pat. No.
1676869 and
Pats. Pending.

COUPON.
The Rotherniel Corporation, Ltd. (Dept. C.W.), 21-28, MaddoStreet, Regent Street, London.
Please send ELECTR AD Voltage Control data to:

Name
Address

ELECTRAD
THE ROTHERMEL CORPORATION LTD.

24-26, Maddox Street, Regent Street, London.
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BUILD WITH THIS
HASSIS

Sold in all radio
shops. If out of stock
semi dealer's name
and address to us.

Accurately balanced for area, juxtaposition and
annual tension. Small diaphragm for high,
large diaphragm for low audible frequencies.
Simultaneously operated by balanced armature.
Acoustic conditions exclusiv. to Ultra Air
Chrome-the factory -made °able Linen I isle
pheagm Speaker. Bright speech. Realistic
volume. Natural tone. Bear the chassis form at
your dealer's. Available in four sizes from 421*.

ULTRA ELECTRIC LIMITED
661.663, Harrow Road, London, /4.1110

AIR CHROME SPEAKER
Baldry Ad. U.132

-:E ASV TERMS --
We SPECIALISE in the supply of au flood
Quality Radio Sets, Components and access-
ories on Easy Terms. We will give you MR-
cidnt service. Send us your list of require-
ments and a quotatio will be sent by return.
LONDON RADIO SUPPLY COMPANY
11, Oat Lane, Noble St., London, E.C.2

NA TIOvAL 1977

USE IT FOR
La: ACCUMULATORS

Just push it on-so convenient-so safe.
Being completely insulated, no matter what it
touches it's impossible to burn out the valves.
Everybody is using the Belling -Lee Safety Anode
Connector for Screened Grid Valves.
As,'t your dealer, or send to us, for Belling -Lee

Handbook," Radio Conn.etions."

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advertisement of Belling 6.. Lee Lid., Queens:ray
Works, Ponders End, Middlesex.

The Picture Paper with the MOST News

-SUNDAY GRAPHIC..

OUR NEWS BULLETIN
-continued from page 295

by Mr. Wilson Harris, a journalist
of wide experience and authority.

The foreign language courses will be
undertaken by Mademoiselle Camille
Viere and Monsieur E. M. Stephan,
who, in addition to their respective
appearances,will on alternate Mondays
broadcast together amusing dialogues
of everyday French life. Dr. Herbert
Schroeder will give German readings,
Dr. A. R. Pastor readings in Spanish,
and Miss Rhoda Power will continue
her history broadcasts.

THE "S.O.S." SHORT-
WAVER ON ORDINARY

WAVES
********************

TROSE of you who have constructed
the " S.O.S." Short -Waver, a
full description of which was

given in the December, 1929, issue,.
will no doubt be interested to learn
how very easily the set can be con-
verted for use on the broadcast band.

For this purpose you will require
a two -coil holder, and to each of its
mounts (the fixed and the moving)
should be attached two pieces of flex
wire roughly about six inches long.

The end remote from the actual
mounts of each flex lead should be
equipped with a valve pin, and when
the four leads have been fitted in
this manner the change over from
short waves to the broadcast band can
very easily be accomplished.

Changing Over Coils
First stand the two-way coil

holder on the vacant baseboard at the
left of the set (the short-wave coils
should, of course, be removed), and
join the two leads from the fixed
holder to the two valve legs marked
" Grid Coil, L1." The flex leads from
the moving -coil socket should next be
taken to the remaining valve legs
(marked " Reaction Coil, L2").

Insert a No. 60X coil in the fixed
mount, and join the aerial lead-in
direct to one of the terminals on the
actual coil, ignoring the terminal
marked "Aerial" on the terminal strip.
For the moving holder (reaction) a
No. 35 or 50 coil should be used.

The actual operation of the set
remains exactly the same as before.

If any difficulty, is encountered in
making the set oscillate satisfactorily
on the broadcast band, the two leads
in the sockets marked " I.J2" should
be changed over. G. T.
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ALL ABOUT WAVE -TRAPS
-continued from page 248

interference eliminating device which
is not, strictly speaking, a wave -trap
or rejector device at all. In make-up
it is just the same as the last type,
but it is connected up rather differ-
ently. Instead of being placed in
the aerial lead, it is connected in
parallel with the aerial and earth
terminals of the receiver, and con-
stitutes an extra tuned circuit which
requires to be operated when you are
searching.

In this case the extra circuit re-
quires to be tuned to the wave-
length of the desired station, and it
is then hoped that the signals from
the interfering station will be allowed
to pass fairly freely straight across
from aerial to earth without affecting
your receiving circuit appreciably.

For Large Receivers
In practice this device serves fairly

well, but, of course, it is to be under-
stood that it requires to be operated
all the time that searching is pro-
ceeding on the receiver and really
constitutes an extra control.

Consequently, a certain amount of
extra skill is called for on the part of
the operator and the handling of the
set is rendered slightly more compli-
cated. Further, this device usually
leads to a slight loss in signal strength
amongst the other stations. This
is obviously something of a drawback,
and so this form of interference
eliminator should be regarded as one
for use only with comparatively
large receivers possessing a good
reserve of power.

If this requirement can be fulfilled
the device is a decidedly good one,
for its effect in removing interference
is very considerable, because, as you
will see, it does not depend for its
action upon any excluding of a single
station. It tends to remove all
unwanted stations and simply enables
the one desired to be brought in.

Use a 60 -turn "X"
The constants of this interference

eliminator can be exactly the same as
those of the Fig. 3 version, namely,
an "X" type coil of the usual size for
the lower broadcast band (a No. 60)
and a .0005-mfd. variable condenser.
It is most important, by the by, that a
really efficient coil should be em-
ployed in this circuit, and indeed in
all interference removing devices.

I have included Fig. -5 in these
notes as a suggestion of another

(Continued on page 297.)
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Good

Reception!

4

I

Well

Housed!

RADIO FURNITURE OF QUALITY!
The sort that people desire to possess and keep.
Graceful design-sound construction-hand french -
polished (piano finish), snug, compact, adding
to the life of your set.

Over 3,000 delighted clients.
(Used by Radio Press-by W. James, Percy

Harris. etc.)
For your OWN set!

Radioln " de luxe, from £5 5 0 to £11 11 0
" Popular" Oak Model, from £3 15 0

Cash or easy payments.
Sent ON APPROVAL-direct from the makers.
If you wish to part with it we will willingly

refund FULL MONEY.
Photographs and full particulars FREE I

PICKETT'S, RADIWOAILERSFURNITURE

"W.C." WORKS, BEXLEY HEATH, KENT.
Established since the beginning of Broadcasting.

vasms.O8 EELEX
WIRELESS ACCESSORIES

1. Sole for Plugs.
2. Spade connec-

tion.
3. T akes Pins,

Wires, etc
2.1)1 4. Soldering Tabs.

5. Under -p a nelwire slot
Treble -DutyTerminals
irm0141d. ea.

Without names
(T21.52) 3d. each. irk

EELEE Spades, Pins, Eyes and Hooks. isti
6 different coloured sleeves, 2d. each.

Write for List Y.75.
J. J. EASTICK & SONS,

Eelez House,
18, Bunhill Row, London. E.C.1.

-SOLVE ALL
H.T.TROUBLES

Per doz. No.1. No.2.
s. d. s. d.

Jars(waxed) - 1 3 1 6
Sacs - - - 1 2 1 9
Zincs - - 10 11
Rubber Bands(24) 4 4
Terminals - 8 10

Special sizes for Pentodes.

WET
BATTERIES

ITAYLD1
SELF

CENERATI

LONG LIFE : SILENT : ECONOMICAL
Sample doz. (18 volts), complete with
bands and electrolyte. No. 1, 4/1 ; No. 2,
5/ -

'

post 9d; terminals extra. No. 3,
with terminals, 7/6 (10,000 milli -amps),
sample unit 6d. Orders 16/- carr. paid.
hew illustrated catalogue post free.
FREE iirmrraerVast.do&i.Rpecoenievnerts.:

C. TAYLOR, 57, Studley Roa d
Stockwell, London.

"NO -MAST'
PATENT AERIALS
Which require No Poles to Erect,

-4 will greatly Minimise or Wipe Out
interference from Brookman's Park.
On receipt of a stamped Envelope
we will post you.testiinonials from
the Shetlands to Land's End, and

ALTERNATIVE -Di particulars of our 'Appro. Offer,
which enables you to try on your
own Set before buying. Write at
once and learn about this Wonder-
fully Efficient Aerial.
Or sent per Return
Carr. Paid Complete.

NO -MAST AERIAL CO.,
110, SINGLETON AVENUE,

BIRKENHEAD.

ri PLEASE be sure to mention
El " Wireless Constructor "
CI when communicating with
n Advertisers. THANKS! I9

ALL ABOUT WAVE -TRAPS
-continued from page 296

method of arranging the Fig. 3 type
of trap to obtain slightly more
drastic rejection. Here, instead of
using an " X "-type coil, with its rela-
tively small coupling tappings, one of
the centre -tapped variety is indicated.
To get the best effect you should have
rather a smaller size than in the
previous case, and a No. 40 or 50
will usually be found the best.

A Very Effective Type
In order that the circuit may still

tune up to the desired wave -length, a
rather larger variable condenser, or, at
any rate, tuning capacity, is required.
One quite practical method of arrang-
ing things is to use still a '0005-mfd.
variable condenser and to connect in
parallel with this a fixed condenser of
about '0003 mid. This is suitable for
a No. 50 plug-in coil, but if you want
to use a No. 40 (this usually gives
slightly better effects) it is advisable
to increase the size of the fixed
condenser to '0005 mfd.

This trap is suggested as being
worthy of attention on the part of
those who live very close to Brook -
mans Park, since it is one of the most
drastic interference rejectors which
I have tried. The method of operating -
it, of course, is exactly the same as in
the case of the Fig. 3 arrangement'.

By the by, I do not know whether
I have made clear that all these
arrangements can be used for the
separation of the two Brookmans
Park transmissions one from another.
Obviously this can be done by setting
the trap by means of its tuning
condenser to reject either one or the
other of the two stations, leaving your
receiver free to bring in the one which
you require at the moment.

Wave -Change Switching
You could arrange matters so that

you do not require to re -tune your
rejector every time you change over
from one station to the other by using
two variable condensers with a simple
change -over switch to connect either
one or the other across the coil as
desired. You could then find the right
setting for each condenser for the
rejection of the particular station, and
simply change over from one to the
other according to the one which
it is desired to shut out.

Fig. 6 illustrates an interesting form
of interference eliminator which is
readily applicable to sets employing
plug-in coils for tuning purposes. It

(Continued on page 298.)
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Features
that matter
IT'S

when you begin to look into J.B.
Condensers that you appreciate the
skill, the accuracy, the endless

patience with which they are designed
and made.
This is the Universal Log-one of the new
models. It will be the Condenser of the
season, and will feature in many of the
Star Circuits. The frame construction is
such that complete rigidity is assured.

PRICES:
'0005 - - 9/6 '0003 - 9'-
'00025 - - - 8/9 '00015 - - - 8.'9

This bush is removable, enab-
ling the Condenser to be
fixed to Panel either end,

left or right hand.

Showing the well-
known J.B. adjustable
tension to Centre

Spindle.

Steel Centre Spindle, ad-
justable for length and
artieulariy useful for

ganging and attaching to
Thumb or Drum Control.

AMmonii
Advert.sentent of Jackson Brothers, 72, St. Thomas
Street, London, S.E.i. Telephone: Hop 1837.
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MAKE 1930 A YEAR OF
`s PERFECT RADIO
si You can afford to have an up-to-date set the P.D.P.
m III way. For a small monthly payment you may

m enjoy the very best Radio can offer, immediately.
% EVERYTHING WIRELESS

on

EASY TERMS
Mallard Orgola Kite, Cossor Melody Maker Site,

P.W." Magic Rita Climax & Ekco etc., H.T.
len Units, Loudspeakers etc. Call or send a I st of
E U requirements.

in QUOTATIONS OF OUR best monthly
% terms by return. Catalogue on request.
% The P.r.P. Co., LAI. (Dept. C.)

121. CHEAPSIDE, LONDON, E.C.2.
Telephone : xational 9846.

-CPAREX
II SCREENS &I ICOMPONENTS

CHASSIS
Special aluminium chassis (as specified), drilled
for valves, terminals and panel - - - - 8/6

for the

A.C. " CHASSIS " THREE
and the

" CHASSIS " SHORT - WAVER
Aluminium Screen, jo in. by Gin. - - 2, -
Neutralising Condenser 4,6
H.P. Choke (guaranteed) 3/6
Special Aluminium Panel to fit chassis for the
" Chassis " Short -Wave Set - - - - - 5:-

DIRECT FROM

E PAROUSSIgh

Featherstone Buildings,
Holborn, London, W C.1

'Phone: Chancery 7010

The Garden
Picture Paper

POPULAR GARDENING is the
ideal paper for garden lovers. Every
week it is packed with useful and
interesting features that will assist
you to make and keep a pretty
garden. There are also many pages
of delightful photographs, besides
numerous diagrams, which show
at a glance how to deal with all
kinds of gardening problems.

POPULAR
GARDENING
Every Saturday - - - 2d.

As far as possible all advertisements 1
Advertisements

appearing in "Wireless Constructor"
are subject to careful scrutiny before
publication, but should any reader

the goods supplied not be as
advertised, information should be

experience delay or difficulty in
getting orders fulfilled, or should

sent to the Advertisement Manager.
" Wireless Constructor," 4, Ludgate

Circus, London, E.C.4.

ALL ABOUT WAVE -TRAPS
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consists of a tuned " loop " circuit
which is coupled to the primary coil
in the receiver. For example, if you
have something in the nature of a
Reinartz set with a primary, secondary
and reaction coil, you could place this
extra coil fairly close up against the
side of the primary inductance of the
receiving circuit, and connect across
in parallel with it the usual .0005-mfd.
tuning condenser.

You will find that this device is
very much like the one illustrated in
Fig. 2, giving quite a fair rejection
effect when tuned to resonance with
the signals of the undesirable station.
For the rejection of a station on
the lower broadcast band a No. 50 or
60 coil is correct.

In Figs. 7 and 8 I have shown two
alternative methods of connecting the
Fig. 3 type of trap into circuit, these
being arrangements which I have
found in some cases to suit individual
receivers rather better than the plain
series aerial scheme. The constants
of this trap will be exactly the same
as in the Fig. 3 device.

THE !` CHASSIS " SHORT -
WAVER

--continued from page 268

confined to general operating details.
Having inserted the valves, using

an " H.L." type for detector, an
" H.L." type for the first L.F., and
a good power valve for output, con-
nect up suitable L.T. and apply about
100 or 120 volts H.T. across the
appropriate terminals. Connect up
loud speaker or 'phones, aerial and
earth, and see that the grid -bias
battery is properly mounted under
the chassis, and the plugs inserted.

You cannot do better than adhere
to the suggestions of the valve
makers in the matter of grid -bias
voltages-generally speaking, 9 volts
on the output valve and 12 or 3 volts
for the first L.F. will be suitable.

To commence, insert a 6 -turn coil
in L1 and a 9 -turn in L2 (reaction),
and use the aerial series condenser
" all in." This aerial coupling con-
denser naturally controls the amount
of damping introduced into the tuned
circuits from the aerial, and therefore
acts as an auxiliary reaction control.

With the conditions mentioned
above, the set should go into

(Continued on page 299.)
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Is
G. B. S.
Senile?

WHY HE SHOULD
COLLABORATE WITH

NOEL COWARD

by

Edwin Dyke
When Bernard Shaw's latest play
" The Apple Cart " was produced
last summer one of the critics
said it showed him as a man
years behind the times. At the
age of seventy-three he had
nothing new to say. Mr. Shaw's
only retort to this charge of
senility was that he wrote for the
public and not for the critics, and
that he left his play to the judg-
ment of the public. You must not
miss the arresting article which
appears in the February issue
of the LONDON MAGAZINE,
together with many other fine
features by

DON PORTBURY
F. MORTON

HOWARD

A. M. BURRAGE
GUY HESELTINE

MAURICE
LANE-NORCOTT

ELISABETH KYLE

ISAAC
F. MARCOSSON

and others.

LONDON
MAGAZINE
Buy the February Issue NOW
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HYDRA
THE OUTSTANDING
FEATURE OF A
GOOD MAINS UNIT/

111" IIII
Ii Look at any

good mains unit !
See how often Hydra

Condensers are incor-
porated ! The best
manufacturers and the
wisest amateur con-
structors know that
Hydra Condensers pro-
vide the greatest mar.
gin of safety-because
Hydra are built to
stand up to overloads

and have never been
known to break down

under normal
conditions.

VIII

LOUIS HOLZMAN,
37, Newman St., London, W.1.

Telephone: Museum 2641.

REPAIRS
Any make of L.P. Transformer, Loudspeaker
or Headphones repaired and despatched within
4811OURS-TWELVE MONTHS' GUARANTEE
with each repair. 4/. Post free.

Terms to Trade.
TRANSFORMER REPAIR CO.,

Dept. " C,"
214, High Street, Collier. Wood, London, S.W.19

CLIX
No. 4. CLIX HOOK TERMINAL 2d.
No. 10. CLIX-LOX WANDER

PLUG 21d.

Supplied with
engraved in-
sulators. Full
range of

markings.

jid
ante.

140.
4. No, 10.

CONTACT
Write for the Clix Folder giving details

of the 21 Varieties.
LECTRO LINX, LTD.,
254, Vauxhall Bridge Road, S.W.1.

Make

The DAILY SKETCH
YOUR Picture Paper

THE "CHASSIS " SHORT-

WAVER
-continued from paue 298

oscillation with the reaction condenser
about half -way in, and this setting
should not need much alteration as
the tuning condenser is swung right
round from 0-100°. With these coils
the lowest setting of the tuning con-
denser should give a wave -length of
about 30 or 32 metres, just round
about which setting is a whole collec-
tion of broadcast stations-providing
that you listen at the right time.

Many Stations Available
Now, having found that the set

works (and, if it doesn't, suspect either
your H.T., or the detector valve, and
try changing the latter), remove the
9 -turn reaction coil, insert in its
place a 4 -turn coil, reduce the aerial
coupling condenser C3 to rather less
than half -way in, and try again. The
set should still oscillate strongly over
the whole range, and the 32 -metre
position will now have shifted up to
20 or 30 degrees.

With the coils interchanged, using
the four as L1, the range of about
19-30 metres will be covered, and
somewhere about the middle of the
dial will be the 25 -metre broadcast
band, on which will be found 5 S W
(Chelmsford), W 8 X K (the short-
wave K D K A), and a good many
other stations.

Round about the band between 31
and 33 metres the following may be
heard at various times of day and
night-W 2 X A L (New York), 7 L 0
(Nairobi), 2 F C (Sydney), P C J or
P H I (Hilversum and Huizen),
W 2 X A F (Schenectady), 3 L 0 (Mel-
bourne), two powerful Germans, and
the new station at Copenhagen.

Tune Carefully
The best advice regarding operating

that I can possibly give is this :
Forget that you are handling a short -
waver at all. Imagine that it is a
selective, critically -tuning broadcast
receiver. Take pains over the tuning
and you will often improve the
reception of a station by 100 per cent,
even when you imagined that he was
perfectly tuned -in before.

Should the set not oscillate at any
time, reduce the aerial coupling con-
denser and you should have no diffi-
culty in making it do so. With this
condenser set towards its minimum
value I frequently had to bend the
coils apart by brute force to prevent

(Continued cn page 300.)
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EasiWau
TO PERFECT RADIO

nt
IMO

In addition to their own extensive range
PETO SCOTT offer YOU every known Radio
Receiver or Component. The list given below
merely illustrates our terms for a few well=
known lines and we ask you to fill in the
coupon or send us a list of your requirements
[or which we shall be pleased to quote for

cash or on our famous system of

fitsilFRMS
SERVICE AFTER SALES

THIS MONTH'S
SPECIAL FEATURE-

A.C. "CHASSIS" THREE
(described in this issue).

For complete components send only
20/ -,balance in easy instalments.
Detailed list on application. Any parts

supplied separately.
OSRAM MUSIC MAGNET. Cash £9.0.0, or

12 monthly payments of 16/6. Valves included.
EXIDE 120 -volt H.T. Accumulator, TYPE W.J..
o crates. Cash £3.15.0, or 12 monthly pay-
ments of 6/11. TYPE WE.. 120 volts, in
crates. Cash £4.13.0, or 12 monthly payments
of ir 6.

REGENTONE W.1 H.T. ELIMINA-
TOR (for A.C. Mains). Ideal for 8.0. Three sets.
Cash £4.19.6, or 12 monthly instalments of 9/2.

EXCO 1.V.20 H.T. ELIMINATOR. also for
S.O. Three sets. Cash price, A.C., £4.12.6; D.C.,
£ 2.10.0, or 12 monthly instalments of 6/6 or
4;7 respectively.

STANDARD WET H.T. 144 -volt Battery,
 m000 ni/a, absolutely complete. Cash £4.0.0.
or .12 monthly payments of 7/4. All parts fur
these batteries available.

CELESTION C.12 LOUD SPEAKER in Oak.
Cash £5.12.6, or 12 monthly payments of, 10 ; 4
in Mahogany, £5.17.6, or 12 monthly payments
of 10/9.

PHILIPS' CONE SPEAKER, Type 2016. Cash
£ 2.10.0, or 9 monthly payments of 6/-.

Miscellaneous components, valves, bat-
teries etc.. also supplied. Sand us yourenquiries for everything radio.

All goods sent carriage paid.
Everything available for cash if preferred.

OUR NEW CATALOGUE
contains 48 large pages profusely illustrated and with
deiatled descriptions of the 1930 products of ALL

THE LEADING MAKERS. Get your copy now.

PETO SCOTT Co., Ltd
Free Demonstrations and advice by
Qualified Engineers at our Shops :-

77. CITY ROAD. LONDON. E.C.1.
Telephone CLERRENWELL 9406-7-8.

62, HIGHephon LeHOBOCHANCER EONN, LONDON. W.C.I.Tel: 8266.
4, Manchester Street, Liverpool.

Telephone: CENTRAL 2134.
33, Whitelow Road, Chorlton-cum-Hardy,Manchester.

Telephone: CHORLTON-CUM-HARDY 2028.
Mai/ coupon in unseated envelope under id. stamp.

COLTPON.
Please send me your uew 48 -page Illustrated
Catalogue.

NAME

ADDRESS

W.C. 2 10

a
M. B .
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THE "CHASSIS" SHORT -
WAVER

-continued from page 299

it from " squealing," although the
natural method of putting a stop to
this is to reduce H.T. voltage or in-
crease the amount of aerial coupling

Among the stations logged during
rather poor conditions with this set
are : Manila, Philippine Islands ;
Bangkok, Siam ; Malabar, Java ;
Nairobi ; Schenectady ; Monte Grande,
and all the more usual short -wavers.
Actually the Antipodes have not been
heard, but they are never prevalent
at this time of year and conditions
generally have been quite mediocre.

Do not, therefore, be disappointed
if you do not hear much at first.
Conditions during early February are
generally extremely good, and there
should be a chance then of putting
the set on its mettle.

An article dealing with operation,
and giving dial settings for short-
wave stations will probably appear
very shortly.

CLEARING THE ETHER
-continued from page 250

motion. With the new apparatus,
Brookmans Park could be tuned
completely in and out by half a
turn of the threaded rod carrying the
rear plate !

This tiny condenser was placed in
parallel with the ordinary tuning
condenser, which, by the way, had
fitted to it one of the best of the
existing vernier dials. So fine was
the tuning that the station could
scarcely be found, and certainly not
held, by the most delicate manipula-
tion of the vernier dial on the main
condenser !

Obviously, then, we were tuning to
extremely fine limits. Equally obvi-

ously, the width of our tuning band
was far below the conventional 10,000
cycles.

Ideas Drastically Revised
Quite apart from other considera-

tions, simple arithmetic proved this,
for with a 100 -degree condenser of
the straight frequency type, tuning
from 200 to 600 metres, there were
roughly ten thousand cycles per
degree, so that in this way tuning
to something finer than one degree
would involve a narrower selectivity
than this. Actually, we were tuning
to a tiny fraction of a degree, but
what was most remarkable of all
was that the quality was not in any
way suffering !

vaatiatatamatamaummanannanathaaanamam

BE UP TO DATE!
Read

POPULAR WI RELESS1
and get

All the Latest
Broadcasting News

'749 Every Thursday. Price
Fittiumitiummominuniuminiumuminummilimr7

Such was the sharpness of tuning
that it immediately occurred to us
that we should be able to separate
the transmission from a powerful
heterodyne only 100 cycles or so
away, and, sure enough, when such a
local oscillator was set up, dissipating
roughly half a _watt, within a few
feet of our frame aerial, the Brook -
mans Park transmission could be
tuned in without the slightest inter-
ference.

With an invention of such major
importance it was thought desirable
that the public should know something
of it immediately, and accordingly
demonstrations were given to leading
scientists, and, at a dinner at the
Hyde Park Hotel, to the Press. A
very large number of patents are

involved in this invention, for which
reason a complete disclosure of the
technique involved cannot be made in
the present article, but before long
the method will be described in detail.
It should be stated, however, that
the Stenode Radiostat invention can-
not be made in a separate box for
attachment to existing receivers, and
the receivers themselves must be
designed to incorporate the Stenode
circuit.

In any case, Dr. Robinson has
shown that such of our ideas regarding
quality and selectivity as have been
based upon the side -band theory
must be drastically revised, and that
we are not up against an insuperable
barrier. The new invention (or I
ought to say inventions, for there are
a number) comprising the Stenode
Radiostat system will enable the
number of broadcast transmissions to
be multiplied by a very large figure,
and will clear the ether of the present
congestion much more effectively than
any bypass road has ever cleared town
traffic problems.

A Complete Disclosure
Leading scientists who have wit-

nessed demonstrations and to whom
a complete disclosure of the technique
has been made have stated that the
Stenode Radiostat invention is the
greatest contribution to the art since
Dr. Lee de Forest introduced a third
electrode into the valve and made
modern radio telephony possible.

Readers of the WIRELESS CON-
STRUCTOR will, I am sure, be very
interested to hear that Mr. L. H.
Thomas (6 Q B), whose short-wave
articles and receivers have been a
regular feature of the WIRELESS
CONSTRUCTOR, has been working with
Dr. Robinson and myself in the
practical development of the Stenode
Radiostat. He is seen behind the
instruments in the accompanying
photograph.
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100 200 500 1000
N.P.L. CURVE.

2000

ASTOUNDING N.P.L. TEST RESULTS
PROVE " HYPERMU" PERFORMANCE TO BE

ABSOLUTELY INIMITABLE
This curve adequately embraces the whole useful range of fre-
quencies. It shows a voltage amplification of 70 at 25 cycles whilst
between 50 and 5,000 cycles it denotes the amazing amplification of
110 expressed in a straight line indicating absolute uniformity
between these limits. At 8,000 cycles it is the same as at 25 cycles.
This curve which eclipses any other published by Radio manufacturers
throughout the world will be augmented by the publication of
further equally amazing " Hypermu " curves taken in conjunction
with other indirectly -heated valves and also the P.M.4.DX.

Obtain free copies of the 4 latest curves
from your Radio Dealer.

1YPEIIRANSFORMER
to.11F The most remarkable nickel alloy transformer. Gives the highest and

most uniform amplification of any commercial intervalve transformer,
and is recommended as best for all modern receiver circuits. Metal 2 -

12, HYDE ST., LONDON, W.C.1 screened and encased in Bakelite, weight 14 ozs. Size 3' x x 3'

5000 10000

At the request
of many in-
terested users
we are now
publishing by
the courtesy of
the N.P.L. one
of the latest
"-Hyper mu"
N.P.L. voltage
amplification
curves taken
with the
famous A.C.H.L.
indirectly -
heated Cosmos

valves.
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