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THIS 1s THE GENUINE CONSTRUCTION
WITH THE WONDERFUL MULLARD
P.M. FILAMENT

The filament that is absolutely unique in
its length, huge emission, great toughness
and master performance . ... the filament
with a published National Physical Labora-
tory Test Report proving its power to be
constantand lasting . . . . aBritish Filament,
found only in Mullard P.M. Radio Valves.

New
Developments

Every valve user
should make a
point of visiting
the Mullard
Stands 164, 165
and 166, National
Radio Exhibition,
Olym pia,
September 24th
to October 1st.

Mullard

THE -MASTER-VALVE

THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.2
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HT AND LT AT
YOUR FINGER TIPS

Let the mains provide the electrical
energy for your receiver through Mar-
coniphone All-Power Units. Just the
turn of a simple switch and both
H.T. and L.T. are instantly avail-
able. Running costs are many, many
times less than those of an accumu-
lator and battery installation. Full
particulars from your dealer, or send
for descriptive leaflet.

ALL-POWER UNIT
MODEL D.C.l. for
Direct Current Mains.
For use with Marconi ‘1
amp. valves. Providesall
necessary voltages, and
provision is made for five
valuesof grid bias. Out-
put at 120 volts, approx.

20M2.  Tuwo models are available :
Bog2g for 100-125 volts. Bog3o for 200-250 volts.
Price - - - £6~-10~0

ALL-POWER UNIT
MODEL A.C.1 for Alter-
nating Current Mains.

For use with receivers em-
ploying from 1 to 4 Marconi
K.L.1 valves. Provides
H.T, LT. and grid bias.
H.T. Current is rectified by
Marconi U.5 valve. Output

at 100-110 volts, approx. 20 m.a.
Two models are available :
Bog27 for 100-125 volts. Bg28 for 200-250 volts.

Price, including U.5 valve and royalty - - £9-7=-6

MARCONIPHONE
POWER UNITS

THE MARCONIPHONE COMPANY, LIMITED,
AND REDUCED
Head Office : 210-212, Tottenham Court Road, W.1
Registered Office: Marconi House, Strand, W.C.2.

We are exhibiting at the National Radio
Exhibition, Olympia, Sept. 24th—Oct. 1st.
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SEEN AT THE EXHIBITION

Sets for working entirely off the
lighting mains

AC or DC

The illustration shows the new Met-Vick 5
wit}g thedelimilnators clc)mtai?ed ig the side
3 e 5T cupboards. t can be plugged into a
o W-:‘ ; A\ lighting circuit just like any other Electric
m -'m-.bﬂ.h - (15 Pl appliance. If used with H.T. and L.T.

P 5 batteries these can be accommodated in

Pl the cupboards. The circuit employs two
phase-balanced and stabilized H.F. stages
before the detector, and two resistance
coupled L.F. stages.

Operation is extremely simple, the local station
can be easily cut out and a wide range of
alternative programmes obtained.

Special attention has been paid to running costs
which are remarkably low.

The Met-Vick 5 is a really beautiful instrument and
while a distinct advance on any 1926 model it still
remains at a reasonable price.

MET-VICK 5-VALVE SET IN OAK FOR

WORKING OFF LIGHTING MAINS COM-
PLETEWITH ALL NECESSARY ACCESS-
ORIES {EXCEPT LOUD SPEAKER) £48 @
[PLUS ROYALTIES]. OBTAIN LEAFLET 2

4||7I9F0RC°MFLETE RANGE oF PRICES

Battery Eliminators

Met-Vick Battery Eliminators are supplied in two
models, one for providing filament current and the
other for anode and grid currents, by plugging in on
electric light mains. The H.T.-G.B. Model provides a
high voltage (up to 250 V.) for the last valve (ensuring
a large volume without distortion). It is fitted with a
switch, a protective fuse and a distributor panel en-
abling it to be used on various supply voltages of 40-100
periods. Grid Bias tappings at 5, 10, 15 and 20 volts.
The smoothing system is of exceptional efficiency. The elimina-
tor can therefore be used successfully with multi-valve and the
most sensitive sets even in districts where there are considerable
irregularities in the electrical supply.

The L.T. Model gives an output of 5 amperes at
4 volts and a potentiometer ensures complete absence
of hum.

MET-VICK

METRO-VICK SUPPLIES LIMITED

(Proprietors : Metropolitan-Vickers Elec. Co. Ltd.)

155 Charing Cross Road : LONDON, W._C. 2

ILLUSTRATIONS SHOW—
(1) MET-VIiCK L.T. BAaT-
TERY ELIMINATOR £2{10
f{2) MET-VICK K.T & G.B.
BATT.ELIMINATOR, £11/10
OBTAIN CORY OF
LIST 7117/8
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EXHIBITION

ANP

(Astatic -+ Non - Parasitic)

Coils

A CLEVER SOLUTION OF A DIFFICULT PROBLEM

Pateats pending

Designed to overcome in a simple manner the three
difficulties associated with high frequency amplifica-
tion namely: Magnetic coupling between coils, Stab-
ilisation, and Parasitic Oscillation. The first named
is prevented by Astatic winding, obviating the nec-
essity for metal screens with their disadvantages,
the second is obtained by centre and quarter-tapp-
ings accommodating valves of various impedances,
and the third is avoided by balanced self-damping
windings,thus dispensing with the expensive double
condenser and resistance method previously used.

List 4117/8 gives full details and prices.

MET-VICK

Resistance  Coupling
Units

Thousands of radio enthusiasts are loud in their praises
of “Cosmos ” (Met-Vick) Resistance Coupling Units.
L.F. stages coupled by means of these Units result in
clear Loud Speaker reproduction without distortion.
‘The ‘V’ type unit can now be supplied fitted with the new
‘Met-Vick’ A.C. Valve Socket for use when

building a set for workingoff the E.L. mains. p—
The A.C. Valve-socket is also supplied
separately for panel or baseboard mounting. -

Obtain List 7117/8 for full details and prices.

MET-VICK

(COSMOS)

" METRO-VICK SUPPLIES LIMITED

(Proprietors : Metropolitan-Vickers Elec. Co. Ltd.)

155 Charing Cross Road : : LONDON, W.C. 2

N 60‘-'*"
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Now you can get
ood Musi

HERE'S a great musical treat in
store for you the first time you
use Cossor Valves. From the
sweet high notes of the violin to the
throbbing of the drums every sound
is re-created with a wealth of colour
and atmosphere, surprisingly beautiful
and true in detail. Such perfect music
is due largely to the super-sensitive
Kalenised filament with which every
Cossor Valve is fitted. But, remember
—vyou can’t get this remarkable
Kalenised filament and, therefore the
same outstanding quality of reproduc-
tion, with any other valve. It is an
-exclusive Cossor development.

In 2, 4 or

6 volts from

10/6

Advt. of A. C Cossor Ltd., Highbury Grove. N.5.

A o35
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OLYMPIA AND THE HOME CONSTRUCTOR

Percy W. Harris, M.LR.E., the Editor of the “

Wireless Constructor,”

discusses the National

Radio Exhibition from the point of view of the Home Constructor.

HIS is going to be a great season
for the home constructor. First
we have the recent reduction in

valve prices—long overdue, but never-
theless welcome ; secondly, we have at
least two new types of valve, offering
vast new fields for the home con-
structor to conquer ; thirdly, we have
an all-round improvement in the
quality of British components, includ-
ing several new and really high-grade
low-frequency transformers, resist-
ance-capacity-coupling units and im-
pedances, while the valves used with
them are vastly better than was the
case only a year or two ago. New
circuits and arrangements for increas-
ing sensitiveness and selectivity, sim-
plified methods of construction, with
new components to suit them, a
steady improvement in loud speakers,
and a promise in the not too distant
future of still better loud speakers—
these are but a few of the signs and
portents of the season.

The Radio Exhibition

Then, of course, there is the annual
“ S8how,” which I hope every reader
who can will visit. It is not so much
that these exhibitions contain won-
derful novelties, although the ex-
hibition this year will really do so.
The chief reason why I so strongly
advocate a visit to the exhibition
is that the home constructor can
inspect practically the whole range
of components available to him
during the coming year, and by seeing
and examining them closely he will
get a far better idea than would
otherwise be possible of the distinctive
points of merit of each component.

There are probably a number of

useful components which you have
seen advertised for some time. Why
not take the opportunity of seeing
them personally ¢ You may not want
to buy at the moment, but when you
do you will have the satisfaction of
knowing that you have already
examined that particular article and
will thus know whether or not it will
suit your particular purpose. While
you are there, too, examine the ready-
made receivers, and note their special
points.

you will not only find much of
interest but will be able to give up-
to-date advice to those who may
consult you in the near future.

And now for the present 1ssue,
which I think you will agree is the
best which has yet appeared. Every
set described has been designed and
built with an eye on the new selec-
tivity problems which face us with the
advent of Daventry Junior, and the
possibilities of other powerful stations
on the shorter wave-band. The new

T

_—
Britain’s representative in the race to be flrst across the Atlantic from East to West
is the radio-equipped seaplune shown above.

There will be many new sets of
exceptional interest. Thousands of
English men and women enjoybuilding
their own sets, and other thousands,
while needing radio receivers, have

 not the slightest inclination to build

them. It is to this latter class that
the home constructor is so useful a
friend. Having built several sets
for himself and experimented with
receivers from single to multi-valve,
he is often consulted when the pur-
chase of a set is contemplated. You
probably will be consulted in just such
a way this winter. If you have
examined all the new season’s models,
365

crystal .set—and you will observe it
is really new !-—not only gives an
immediate change-over, with the
flick of a switch, from your local
station to 5 X X, but also is more than
ordinarily selective.

Good Signal Strength

This selectivity has been ob-
tained with no sacrifice of signal
strength. Incidentally, this set was
submitted to the most careful mea-
surements for efficiency in my labora-
tory and was found to give an
output as high as that of any crystal
set previously tested, while yet giving
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Olympia and the Home Constructor—continued

a selectivity which most constructors
have only obtained in the past by
sacrificing perhaps fifty per cent of
their signal strength. Incidentally,
the inclusion of the long-wave coil in
the receiver was found to make not
the slightest difference to the efficiency
of the short-wave coil—an important

point often overlooked in the design |

of a double-range receiver.

In valve sets you will find a
delightful variety. The multi-valve
enthusiast will find much of interest
in Mr. Johnson-Randall’s five-valve
receiver, which incidentally incor-
porates the new screen boxes designed
by Mr. G. P. Kendall, B.Sc., and
described by him in this issue. These
screen boxes are a big advance on the
small circular screens, which although
compact obtained this compactness
by an appreciable loss in efficiency.
Furthermore, in the older type of
screening box only the coil was
shielded, leaving’ much of the circuit
wide open to “* pick-up ” and inter-
action effects. The new screening
boxes, incorporating not only the coils,
but the valves and other components,
give real and effective screening
suitable for the conditions now ruling.

Additional Receivers

In ‘ Foolproof Radio ” the reader
will find described a set—first referred
to in these notes last month—in
which simplicity of operation and very
high quality reproduction of the local
station are the main attributes.

Not all readers have the facilities
or the desire for a loud-speaker set,
particularly where listening has to
be done in the presence of people
who would be disturbed by the con-
stant change from one station to
‘another. Two sets for telephone
operation (although one may be used
for really good loud-speaker work
if your local station is not too far

*‘ Listen to this, old man!”’

away) are described this month.
Mr. A. 8. Clark, who is already well
known to the readers of this journal
for the ingenuity he has displayed
In previous receivers, contributes a
very interesting single-valve receiver,
in which the high selectivity desirable
in 80 many cases is obtained by the
addition of an extra tuned circuit.
The manipulation of this set is made
no more difficult by the addition,
as the extra circuit is tuned simul-
taneously with the other by means
of a double condenser. By such an
arrangement very sharp tuning is
obtainable without the sacrifice of
quality, which the use of ecritical
reaction involves when only one
tuned circuit iseused.

Wave-trap Included

Another method of obtaining selec-
tivity—you will see by now that
selectivity is a prime feature of this
issue |—is by means of a wave-trap.
Experiments in my laboratory have
shown me that the new small adjust-
able condensers (they are variable
within considerable limits) enable us
to build a wave-trap into a set and
adjust 1t to the local station without
taking up additional panel room,
doing this with only a very small
additional cost, for the smaller adjust-
able condensers are . considerably
cheaper than the usual type of panel-
mounting variable condenser.

The “ Trapper”

The result of much experimental
work is shown in the two-valve set
“The Trapper,” which is really a
two-valve receiver incorporating the
circuit which made the Radiano
Three so popular, together with an
efficient wave-trap. The selectivity
of this set is extraordinarily good, and
will enable the user to tune in stations
very close to the local, even though

366

this latter may be only a few miles
away. The provision of an extra
terminal enables the receiver to be
used without the trap, with no more
trouble than is taken by changing the

-aerial wire from one terminal to

another.

In the way of novelties 1 am glad
to be able to describe in detail the
new valve invented by our esteemed
contributor, Captain H. J. Round,
Chief of the Research Department of
the Marconi Company. This valve is
not merely a slight modification of
existing types. It is a real step
forward, for it gives a degree of
high-frequency  amplification  pre-
viously unobtainable with a single
valve, while dispensing with the
need for neutralisation, as the effect
of valve capacity has been com-
pletely removed by a method quite
different from that of the wusual
neutralising.

Self-Neutralising Valve

I am also able to give readers
particulars of another very interesting
valve invented by Major James
Robinson, who has also contributed
many interesting articles to this
journal. Doctor Robinson’s valve
may be called self-neutralising, as it
dispenses with the usual neutralising,
condenser by a method quite different
from that used by Captain Round.
Both types of valves will be available
to the home constructor, and will still
further add to-the interest of experi-
mental work during the coming season.

To repeat the thought with which
my notes open this month—no pre-
vious wireless season has opened with
such good augury for a really inter-
esting and fascinating time. Let us
charge our accumulators, see that our
H.T. supply is ““ up to scrateh,” heat
the soldering iron, and get to work!
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FOR the listener who requires
““ distance ” probably the most
useful type of receiver is that
which employs two good H.F. stages
with reaction and a couple of L.F.
magnifying valves. In order to

The coil is placed in the centre of
the box, and the losses introduced by
the screen are negligible owing to the

- distance of the metal from the coil

field. It thus becomes possible to
employ high-efficiency Litz-wound

3 3%

PANEL LAYOUT.

obtain stability and so permit a
high degree of magnification from
each stage, to minimise direct “ pick-
up,” and to ensure good selectivity, it
i8 desirable to screen all the H.F.
stages, including, in some cases, the
aerial circuit. -

To introduce small screens around
the coils, with the metal only half an
inch or so from the actual winding,
introduces losses, and if these losses
can be reduced or completely elimi-
nated a more lively and sensitive re-
ceiver will result.

A more lively receiver, however,
needs greater care in the construction,
since the lower the ohmic H.F. re-
sistance of the circuits the more
difficult it becomes to prevent self-
oscillation of the H.F. valves, espe-
cially if valves having a high mutual
conductance are used.

The Screening Boxes

In the “ Twin-Tune Five ” which
I am about to describe it was decided
that the best method of screening was
by means of the new square screening
boxes recently introduced by Mr. G. P.
Kendall of the WireLEss CoNsTRUC-
Tor research department. These
boxes are 6} in. square and 6 in. high,
and 1t is possible to place inside each
box one complete H.F. stage, con-
sisting of the coil, neutralising con-
denser, and valve.

coils with advantage, thereby in-
creasing the selectivity and sensitivity
of the set as a whole.

The problem of tuning the three
tuned circuits must next be con-
sidered. The easiest method would
seem to be to employ a three-“ gang ”
control, thus giving only one dial to
operate. Experience has shown, how-
ever, that this scheme i8 by no means
foolproof, because it is difficult to
balance up the aerial circuit in a
manner. that ensures maximum sen-
sitivity over the whole range of wave-
lengths.

367
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WIN- TUNE'
FIVE

A highly efficient five-valver employing
the new screening boxes.

Designed and described by A. JOHNSON-RANDALL.

In addition to this it has been
found that many listeners have
trouble in obtaining the most accu-
rate adjustment of the three sets of
condenser vanes. Lastly, there is
always a feeling that with a weak
distant signal slightly more “ beef ”
would be possible if one could tune
each circuit separately.

With these points in mind I decided
to tune the aerial circuit with an
ordinary slow-motion condenser, and
the two H.F. circuits with a drumn-
control twin condenser. With the
drum control it is possible to operate
both condensers together for the
preliminary rough adjustments, and
each condenser separately for the
final “ touch up.”

The H.F. Valves

The two H.F. valves have a fixed
resistor connected in each negative
filament leg, the object of this being
to give each valve a small negative
bias in order to increase selectivity.
In series with both valves a master-
control rheostat on the panel permits
a control of volume to be obtained
and is ‘a further aid to selectivity
should it be necessary to separate
two powerful transmissions on near-by
wave-lengths.

The L.F. section of the set. The two
H.F. stages and the detector are
enclosed by the copper boxes.
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The “Twin-Tune’” Five—continued

With most valves a 10-ohm rheo-
stat will be about right, and the values
for the fixed resistors should be about
4 ohms each if 6-volt valves are used.
No resistors were employed with the
remaining valves, since the- modern
valve will operate efficiently direct

reproduction with moderate ampli-
fication. The units chosen are not
intended for high ““ mag.” valves but
the combination: is quite suitable for
use with valves having an amplifica-
tion of about 20 with an A.C. resis-

had a tendency towards making the
actual working of the set a little
more critical than was the case when
the usual grid leak and condenser
were used. For this reason it was

decided that the final circuit should
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from the L.T. battery provided the |

accumulator is chosen to suit the
valves.

For instance, one would use a
6-volt accumulator with 6-volt valves
and a 2-volt cell with 2-volt valves.
On the L.F. side two straightfor-
ward R.C. stages employing units
have been used.

The object here was to obtain good

The handles. of the™
neutralising conden-
sers can be seen pro-
truding through the
heles in the second
and third screening-boxlids.
The first box contains the
aerial coil.

output filter enables the D.C. com-
ponent in the anode circuit of the last
valve, which should be of the * super-

- power ” type, to be isolated from the

loud-speaker windings.

The Rectifier

In the preliminary tests the de-
tector valve was operated as an anode-
bend rectifier, but the arrangement

denser,

368

The valves shown are the L.F.
valves, and to the right of them
are the filter-choke and con-

denser and leak, an arrangement
which incidentally gives a little more
signal strength.

...................................... D T PR T S

COMPONENTS REQUIRED.

1 cabinet, 21 in. X 7 in. X 18 in., and
baseboard, 21 in. X 16 in. deep.
(Carrington Manufacturing Co.).

1 ebonite panel, 21in. X 7 in. X + in.,

: and two panel brackets. (Cameo).
i 1 0005 slow-motion condenser and
H one ‘0003 condenser. (Brandes.)

1 Bruno *‘ Two-gang’ condenser.
(R. A. Rothermel.) i

3 sereening boxes. (Peto-Scott.)

3 six-pin bases. (Peto-Scott.)

2 neutralising condensers.

5 valve holders. (Benjamin.)

2 fixed resistors and bases.

1 10-ohm panel-mounting filament
rheostat. (Igranic-Patent.)

1 on-off switeh. (Igranic.)

1 0002 grid condenser and 2-meg.
leak. (Dubilier.) -

1 ‘01 fixed condenser. (Dubilier.)

1 2-mid. Manshridge condenser.
(Dubilier.)

2 -25-meg. leaks and one Dumetohm
holder. (Dubilier.)

: 1 H.F. choke. (McMichael.)

i 2 R.C. units, type‘“ A.”’ (R.1.-Varley.)
: 4 Output choke, 20 henries. (Pye.)

i +1 -0003 fixed eondenser. (Lissen.)

12 terminals, marked as on cfagram.
(Belling Lee or Eelex.)

2 split-primary H.F. transformers and
aerial coil to suit. (Lewecos.)

(Also ditto for the 1,000-2,000 metre :
band if you wish to receive the long- :
wave stations.)

3 ebonite terminal strips. Some
Glazite or tinned-copper wire: and
sistoflex.

T

o0
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The “Twin-Tune’’ Five—continued

In the first trials a very interesting
phenomenon occurred. The set was
found to function in a perfectly satis-
factory manner on the ordinary B.B.C.
band, and so pleasing were the results
that the short-wave coils were im-
mediately interchanged for those
suitable for use on the 1,000-2,000
metre band.

Unwanted H.F. Currents

It was then found impossible to
stabilise the receiver.
dent test was then carried out in the
rescarch department under the direc-
tion of G. P. Kendall, B.Sc., and it
was discovered that H.F. was getting
through into the L.F. stages. The
insertion of two ‘25 meg. resistances
in series with the grids of the L.F.,
valves completely cured the trouble.

The construction of the receiver is
feirly simple. and the chief difficulties
are in taking the leeds to the various
components through the screening
boxes. Where possible, I have used
No. 20 gauge tinned-copper wire and
systoflex covering, but with care
Glgzite can be employed.- For con-
venience ~certain leads were taken
underneath the baseboard, this neccs-
sitating extra holes in the screening
boxes. It should be noted that the
Bruno twin-““ gang ” condenser has
its moving vanes insulated and its
fixed vanes connected to the frame.

Hence the moving vanes must be
joined to the grids of the H.F. valves
and the fixed vanes to the secreens,

otherwise it will be impossible to

- stabilise the set. Another point con-
cerns the positions of the screening
boxes on the baseboard. There is just
room to place the three boxes in line
end to leave sufficient_space at the
ends of the baseboard to permit the
set to be placed in a standard
* Camco ” Solodyne cabinet.

A Point To Note
If the boxes are incorrectly placed

those on the outside will not clear the

fillets in the cabinet unless the thick-
ness of these is reduced slightly. The
same applies if the boxes are oversize,
and they should be checked up to sec
that they conform to the standard
specification.

Great care must be taken to sce that
the insulating covering on the leads
passing through the holes in the
sereens does not become frayed, since
this may produce a short circuit and
ruin the batteries or burn out the
valves.

An indepen- |

Remember that the metal boxes -

also form the common L.T. negative
connection which is joined to earth.
When testing for the first time place
a small flash-lamp fuse in ecircuit in
the H.T. negative lead and try one
valve at a-time in each holder.

First see whether it lights, and then
place the H.T. plus wander plug in the
battery. An old valve is very suitable
if there is any doubt as to the
correctness of the wiring.

Be very careful in handling any of
the leads in the screening boxes,
elways removing the H.T. wander
plugs when removing or replacing
velves or coils.

When experimenting for the first
time with these boxes I burnt out a
complete set of five new valves
through neglecting_ these simple pre-
cautions.

Do not insecrt a spht-primary aerial
coil in either of the H.F. sockets. If

you do you will probably burn out the -

coil, short-circuit your H.T. and 1..T.
batteries and possibly damage your
valves. Lewcos aerial coils have a
white spot on top to assist in distin-
guishing them from the ordinary
split-primary H.F. transformers.

Since most listeners who construct
this set will, I hope, have had some
previous experience in the construe-
tion of at least one other receiver, I
shall not give the usual elementary
hints upon wiring up the components.
A receiver of this type, employing, as
1t does, high-magnification H.F.stages,
is not.really switable for the beginner.
Such a set always tends to be a little
critical, and small variations in layout
are liable to have an important
bearing on the results.

~ Suitable Valves

The valves I would suggest for this
receiver are as follows : In the first
three sockets, i.e. the two H.F.
stages and the detector, valves having
an A.C. resistance of not more than

L - -

The photograph clearly shows the components in the sereening boxes, and the

tiin gang variable condenser.
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The “Twin-Tune” Five—continued

30,000 ohms, with an amplification
factor of about 20. Valves of this
type will normally be found in the
6-volt class, and among them may be
mentioned the D.E.5B, P.M5X,
Cossor 610H.F., and S.S.610H.F.
There may be other valves of more
recent type which are equally suitable.

For the first L.F. valve the same
types will be satisfactory and a grid

Fias of 1}-3 volts should be employed.

In the last socket a valve with an
impedanece of about 3,000-4,000 ohms
will give good results, the grid bias in
this case being in the neighbourhood
of 16 volts, the exact value depending
upon the H.T. voltage.

The H.T. voltage on the first three
valves (H.T. + 1) should be approxi-
mately 75-90 volts, but the best value
should be found by trial. On the L.F.
valves at least 120 volts should be

cmployed ; 150 volts would be better.

For the reception from the local
station it is advisable to use a small
indoor acrial since the high magni-
fication on the H.F. side will probably
produce overloading if a large and
effictent outdoor aerial is employed.
The outside aerial can be used for
distant reception. At a distanec of
15 miles from 2 L O a short length of
wire across the room gives full loud-
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The “Twin-Tune” Five—continued

speaker strength on this station, but
if the outdoor aerial is employed
distortion occurs through overloading.

The well-known method of neutral-
ising by finding the silent point does
not seem to be infallible. On a
powerful local station it is not always
possible to find a true silent point, and
at considerable distances from a loud
station removing a fixed resistor will
cut out signals.

The simplest method is to stabilise
by trial. Tune in a station with the
neutralising condensers practically at
zero and the reaction condenser at its
minimum. The H.UF. valves will
probably oscillate freely. Then rotate
the two neutralising condensers a
little at the time while swinging the
aerial condenser. A point will be
found where oscillation ceases. Con-
tinue to adjust the neutralising con-
densers until no oscillation occurs at
any point on the tuning range. The
neutralising ¢ondensers will probably
be one quarter to one third of the way
in, if of the Peto-Scott type.

Neutralising Condensers

These adjustments should be car-
ried out with the lids on the screening
boxes. Having found a stable adjust-
ment, try increasing the reaction on a
distant station, and then endeavour
to find the adjustment of the neutral-
iging condensers which permits maxi-
mum reaction. Also try different
values of H.T. until you find the best
combination.

I have tried two types of neutra-
lising condensers. The first were
those of the Peto-Scott make,
as shown in the photographs, and
were perfectly satisfactory. I then
removed these in order to test out

two of the new pattern manufactured
by Jackson Bros. The Jackson
neutralising condensers are of the
screw-down type, and  with them I
was able to obtain a very accurate
and satisfactory adjustment.. They
can be easily employed in conjunction
with the screening boxes if a slot is
cut in the ebonite adjusting knob on
the top of the condenser.

Battery Coupling

With a ecritical receiver of this
type one often comes up against

WIRING

Join terminal 2 on aerial coil base to
terminal on first screening box, and thence
to moving vanes of C). Join fixed vanes
of C; to terminal 1 on same base.

Join terminal 4 to lepgth of flexible con-
nected to aerial terminal on baseboard.

Join one side of first neutralising con-
denser to grid of Vy, thence to terminal 1
on aecrial coit base.

Join other side of neutralising condenser
to 3 on sccond six-pin base,

Join terminal 2 on same base to screening
box, thence to fixed vanes of Cy.

Join terminal 5 to plate of V), valve
holder.

Join terminal 1 on second six-pin base to
moving vanes of Co.

Join terminal 4 to one side of ‘01 con-
denser, the other side of which goes to
terminal on sercening box.

Join one side of sccond neutralising con-
denser to grid of Vy valve holder, and also
to terminal 1 on second six-pin base. Join
other side of sccond neutralising condenser
to 3 on third six-pin base. Join terminal 5
to plate of Vy valve holder. Join terminal
2 to screw on secreening box, thence to
fixed vanes of Ca.

Join moving vanes of Cs to one terminal
: of "0002 grid condenser, and also to ter-
miinal 1 on six-pin base. Other side of ‘0002
condenser goes to grid of Vi Plate of V3
goes to lower tag on H.F. choke and to
*0003 fixed condenser. Remaining ter-
minal of ‘0003 fixed condenser Is connected
to fixed vanes of reaction condenser Cy.

A 2-meg. grid leak is joined between grid
terminal on V3 valve holder and L.T
positive filament terminal on same.

Moving vanes of C; arc taken wunder-
neath the bascboard at (d) to terminal 6 on
third six-pin base.

H.T. + 1 terminal on baseboard is
joined to B + on R.C. 1, and then goes
through the baseboard at (a) to terminal 4
on third six-pin base and terminal 4 on
eecond six-pin base.

INSTRUCTIONS.

the snag of battery coupling. Should
any difficulty be found in obtaining
perfect stability over the whole wave-
band, the existence of a coupling
effect should be suspected.

I strongly recommend the use of a
large condenser between terminals
H.T.4+1 and H.T.— and close up to
these terminals. I personally use a
-1-mfd. Dubilier mica condenser of the
type employed for resistance-capacity
coupling. In one case I found that
the use of such a condenser made an
uncontrollable set perfectly stable.

L.T. — is joined to H.T. —, to G.B. +,
and to one L.S. terminal, A lead from
L.T. — is also taken through the baseboard
at (¢), and goes to one connection on

‘ on-off ”* switch. Other side of *‘ on-off
switch goes to terminal on third screcning

OX,

Screw on first screening box is joined to
one side of variable resistance R,. Other
side of -R; goes through second screening
box to one side of Ry, and also underneath
the baseboard at (b) to one side of Ry.

Remaining slde of Ro is joined to-nepa-
tive filament socket of V;, and remaining
side of Ry is joined to megative filament
socket of Vg valve holder. Negative fila-
ment terminal on valve holder Vy is joined 3
to screw- on sereening box. Negative fila- b
iment terminals of valve holders V,; and V; g
are joined to common wire joining the :
three screening boxes, and which is Jomcd 5
to Earth. g

L.T. 4+ goes to remaining filament ter-
minals on V4 and Vs, and also through the B
holes in the screcning boxes to positive
filament terminals on valve holders Vj, Vg
and V.

Join P on R.C. 1 to top tagz on HLF.
choke.

Join G on R.C. 1 to one side of ‘25 meg.
resistance, other side of which goes to grid
of V4. Join G.B. on R.C. 1 to G.B. — 1
terminal on baseboard.

Join P on R.C. 2 to plate of V. :

Join ‘G on R.C. 2 to one side of second :
*25 meg. resistance, other side of which
goes to grid of V.

Join B 4 on R.C. 2 to bottom tagz on
20-henry choke and to H.T. + 2

Join G.B. on R.C. 2%0 G.B. — 2 ter-
minal on baseboard.

Join plate of V5 valve holder to top tag
on 20-henry choke and to one terminal of
2-mfd. condenser.

Join remaining terminal of 2-mfd. con-
denser $o remaining L.S. terminal.

E T O P PP PP PP

Part of the filament wiring is carried out under the baseboard, as can be seen in the above illustratiors.
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JoHANNESBURG reader of the
WireLESS CONSTRUCTOR, In the
course of a long and interesting

letter (which the Editor has kindly
allowed me to see), voices the views
of South African amateurs in connec-
tion with Empire Broadcasting.

‘““A point that is worthy of your
best support,” he writes, “is the
establishment of a short-wave station
in Britain. There has been a lot of
tallc, but nothing done.

* Nevertheless, from the national
point of view we are worthy of endeav-
our in this respect. When the War
was on, Britain made no mistake in
her request for support of her arms,and
large contingents from her Colonies
went forward cheerfully, and then
they were really good chaps, etc., etc.
Now that the Colonies require a short-
wave installation to get news and
views, and incidentally her music,
we have to whistle for it. Is it fair
and just ?

Some Interesting Suggestions

“We have started a short-wave
installation here without waste of time,
although it has stopped temporarily,
due to a certain amount of non-

success. If we can do so, why not
you ?
“One can hardly expect the

B.B.C. to foot the bill, but since we
import many thousands of pounds’
worth of components (wireless) from
the Old Country, and naturally get
value for our money, surely they
(the manufacturers) should support
such a scheme, in order to foster
their own wares ? America has done
this right along -the line, but &
Britisher once he gets a £1 sticks to
it like glue, and refuses to speculate
for an increase. America has led the
way in wireless from the beginning,
in circuits and in components, and it
is about time that Britain bucked up
and made a splash.

“ The reason for mentioning that
this country imports a large quantity
yearly of British-made wireless parts,
1s that this point has never been given
publicity to the smallest degree when-
ever the question of a short-wave
station in Britain for her Colonies has
been brought up. If the point has

By a Correspondent.
e e 3 e Yttt kR kSR A *%*****%****%***%*%

FA RN AR HIA AN AHHATHHK

i EMPIRE RADIO

The author of this article stresses the nced for a short-wave br oadcastmg
st«uon in this country,

never been thought of, such naturally

- passes my comprehension ; but it is

sent forward for British consumption
through this letter.

*“ The same applies to you editots
of wireless magazines. I am sure that
your publications meet with general
demand in all Colonies, and again,
while we get value for our money,
it is up to you to promote and aid in a
financial way something more .than
you are doing. I do not suppose you
would care for a boycott of your
publications, your valves, your various
wireless components, your different
makes of sets ; but if such did happen
and you found British trade being
ousted by foreign trade, then I am sure
you would sit up and take notice.
It seems to be the old saying, ‘A
bridge is never erected over the
stream until someone is drowned.’

“ Finally, I would ask ‘that you
give this subject” your thoughtful
consideration and help by taking the
Colonial’s point of view; by being
more broad-minded with a view to
increasing British trade and prestige,
in which case you will naturally
receive our full appreciation.”

%%#%%%%%

An awdomatic timse chime used at
WRNY (New York). FEverything is
done automatically)in the clock itself,
which regularly transmits the hour.

Our South African obv10usly has
definite ideas about ‘wireless in the
0ld Country, but no doubt the news
that the B.B.C. has ‘decided to take
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their “ rightful part in the develop-

- ment of Empire broadcasting”—and

this may be taken as an indication
that somte. day we shall have the
much - wanted short - wave Empire

'broadcastmg—wdl’ cheer him up a

good deal.

Urgent Need for Experiment

Our correspondent certainly makes
a good point when he says that, apart
from all other considerations, an
Empire broadcaster would be excellent
propaganda for the British radio
trade in the Colonies, but the.
suggestion that editors of wireless
publications should contribute to
the cost of an Empire broadcaster is,
to put it colloquially, “a bit thick.”
If our South African correspondent
really believes in that suggestion, it
must mean that South African editors
are paid extraordinarily fine salaries !

But seriously—the extracts from

* this South African’s letter are but

mildly indicative of the feeling abroad,
and especially in the various parts of
the British Empire, in connection
with an Empire broadcasting station,
and it is only to be hoped that now
the B.B.C. has definitely made up
its mind to take a hand in the
game it will not dilly-dally too
long, but will start—even in the
crudest. experimental way—a ‘series
of short-wave Empire broadcasts.
Even if it is not immediately
successful, the psychological effect on
the Colonies will be well worth while.
They will at least realise we are
interested, and that we are trying.
Of course, the problems in connec-
sion with short-wave Empire broad-
casting are numerous and difficult.

A Difficult Problem

The B.B.C. considers that the
primary problem is one of reception,
and not- of transmission, and it is
good news to hear that it is
making elaborate plans for research
in this direction during the- next
few months.

Even the most casual glance at
this Empire broadcasting scheme
will make it clear to the reader
that the job is a difficult one, and
that only by intensive effort and
elaborate experimental work can any-
thing worth while (in the practical
sense) come of it.

But it will—for Mr. Marcuse, at
any rate, has a happy knack of carry-
ing through a job of work to a
successful conclusion—and we feel
sure the Dominions will not lag
behind when it comes to getting
on with the job at their end.
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WANT every reader of the WiIRE-

LEss CONSTRUCTOR, or rather
everyone who can possibly do
s0, to visit this year’s National Radio
Exhibition at Olympia. There are
several reasons for the request. First
of all, it will be, without question,
the best wireless exhibition we
-have had ; secondly, it will prob-
ably be the most comforiable wire-
less exhibition, as the organisation
has been considerably improved ;
and thirdly, really my main reason
for asking you to go, the coming
season 1s going to see such big
advances in the art and practice of
home construction that all who
contemplate building their own sets
should take the opportunity of examin-
ing at first hand the various new
devices and components available.
It should not be imagined that the
interest of this exhibition will be
confined to the enthusiast alone. The
show authorities, realising that many
visitors like to bring their womenfolk,
who are not necessarily interested
in the technical side of radio, have
thoughtfully made provision for mat-
ters of wider interest. For example,
the Royal Air Force string band will
play throughout the exhibition, and
its music will be relayed through
loud speakers over a dance floor
which is situated in the gallery shown
in the plan. This dance floor is quite
a new feature in such an exhibition,
and is intended to demonstrate one
of the many applications of wireless.

Many New Things

The lighting schemes, too, have
been well thought out and improved.
In addition to the large electrolier
which was used at the last show there
are three tiers of lights in the centre
of the roof, eight other similar elec-
troliers, and on the whole the effect
will be far more decorative than at any
previous exhibition.

All of us have admired at times the
mahy ‘“ effects "’ obtained in a broad-
casting station. The British Broad-
casting Corporation has therefore
arranged a particularly interesting
exhibit at the right-hand end of the

e

Every reader of the ¢ Wircless
Constructor ’’ should visit this
year’s Wireless Exhibition.

[BIHLHTHTH
HIRIe

gallery, where, on a complete island
gite, the visitor will find a replica of
the control apparatus used at the
2 L O station. In addition, the B.B.C.
will stage, on the lines of a ‘‘ peep-
show,” reproductions of all of their
broadcasting stations.

But it is, of course, in the exhibits
themselves that the chief interest of
our readers lies. I would make a
shrewd guess that it will be the new
valves which will draw the biggest
crowds. Thenew shielded-grid valves
which both the Marconi and the
General Electric organisations will
be exhibiting, enable huge improve-
ments in high-frequency amplification
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The winning design in the competition
recently held for a poster advertising the
Radio Exhibition.

to be effected. Deta’ls of these valves

are given in another part of this issue.

The constant endeavours of valve

manufacturers to enable the listener

to dispense with messy accumulators
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lympia

THe WireLEss CONSTRUCTOR

(2]

ya
J;ﬁe &ditor

are also showing fruit, and several
of the companies will be showing
special valves in which the filaments
are heated by alternating current
obtained from the mains in place
of the usual accumulator supply.
Again, the many devices for dispens-
ing with dry-cell or accumulator H.T.
batteries and substituting “ mains
units ” will be exhibited in full
array, while a multiplicity of new and
already standardised components will
claim our attention.

How To See It

As a hardened and experienced
exhibition visitor, I hope I may
be forgiven for spending a few moments
in giving a few hints on how to get
the best out of a show such as this.
Last year I took particular pains
to observe the methods adopted by
visitors to the Wireless Exhibition,
and I soon found, a8 in previous years,
that more than half the visitors miss
some of the most interesting items of
the exhibition, not through lack of
time, but through lack of any plan
in their strolling. If you adopt the
following method you save a great
dezl of time spent in fruitless searching.

On entering the exhibition turn to
the right and walk round the outer
circle, briefly inspecting the exhibits
at all the stands on yowr right.
Do not stop long at any one stand—
keep this for later—but make a note
on a piece of paper or the back of
your catalogue of the stands which
interest you most. Most important
of all, do not dodge from one side
of the gangway to the other, as this
is a certain method of missingstands
and of giving yourself a great deal
of unnecessary trouble.

Having made the round of the
outer ring, go round a second time,
examining the exhibits on the left.
Repeat this process en the inner
ring, and then cover the radiating
alsles.

When you have been round once
you can sit down, note the stands
you have marked for special atten-
tion, and go back to them with
comfort.
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