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News and Gossip of the Week

Ambrose and Henry
. S.\TURDAY nights will alternate
& Henry Hall and Ambrose
from the - beginning of June,
onwards. ) |
Thus is settled a long-standing

question. * Ambrose is evidently

- good friends again with the B.B.C.
. His return to the microphone

will be welcomed by his millions
| of admirers.

. Guest Nights
\VILL Hexry HaLL really keep
up these - guest nights?
There are.two sides. Dancers say
the comic turns don’t mix with
the "band. ~ Listeners say. these
turns enliven it.
. \mbrose, we 1ma(nnc. will stlck
to” vocal refrains.

e

-Poland Eavesdropping

\ HEN the good: Poles want a
little of our dance music
they just take it—via one of the
Empire short-wave" stations.
Probably they pick-up what is
known to Empire listeners ‘as
Transmission Five, which is really
-intended for Canadians.

New B.B.C. Effect

ROM the lazy trickle of-a

babbling brook to the roar of

2 Nxavara——lt is’all one to B.B.C.

Eﬁects They have just fitted up

‘a new gadget to cover the water-
front.

It copsists of a wooden trough
inclined over a tank.” If the
producer asks for, a. little more

- water Wwith it they just txlt the
trough

i
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W imbledon ‘Again

ALL tennis eyes will be on the
~Ceftre Court again this year
- -including thase of sevcial foreign
‘commentators. ~ They will sit‘in
‘a stand fitted behind the Royal
Box.~

- . Their microphones will ‘be con~
nected * “to. amplifiers’ ani l'md-
lmea Ieadmg rlght away “back to

‘ their home towns on the Contment

g =88
¢

‘Needléss to say, our “O.B-

bosvs ‘Will bé - snigly “esconced in
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- . That ’Vlean Relay

T\L!\[NG of land lines, what
did you, make" of . the -Milan
F - hook- up? the good, wasn't, it?
For tlus broadcast . the BBC

LI
i -
R

tions of unscreened line—but they
made them good with the usual
_correction devices.

~ their little stand beslde Royalt) .

‘had -to.malke use .of - certain sec- -

As soon as Europe generally

catches up with us in the laying .

of high-quality lines we shall be
able to take many more musical

" programmes from various Conti-

nental centres.

Connecting Belgium
ON May 20 we shall hear

another Continental relay—
an orchestral show from the
studio of the Brussels station.
This will come to us over music
littes all the way.

How different from a year or
so ago. Then we had to send
over our_ engineers to doctor the
lines, which were somewhat rag-
time.

Cry from the West

ONCE let a locality voice its
grievance against the B.B.C.
and agitation grows like a forest
fire. So it is with the West
Country. :
Mr. Bigg-Wither sent a stinger
into the B.B.C., pointing out that
Devon and Cornwall were not
getting a square deal—and
demanding a better service.
Now, Lady Astor is to lead a
deputation to Sir John Reith on
the same subject. Capt. F. L.
Guest is ~among the crusaders.

Walt for Droxthch!

ALI: such cries from th_e heart
will, in the end, have to
wait upon the opening of Droit-
wich. Until .the B.B.C. knows
how far the 150-kilowatt giant

will service the country with the
‘National programme it cannot

_ commit

itself to amy further
stdtions.

We agree that the West has a
really just grouse. All very diff-
cult, though-—with only eleven
wavelengths.

Deadening Drama?

ECAUSE they think the Drama
Studios at  Broadcasting
House are too acoustically lively,
engineers have now fitted specially
treated screens in front of the
walls.

Fancy, now. * Only .6 second
reverberation period—but too
much for Drama. Let's hope
only the acoustics will be deadened,
Mr. Gielgud !

Dem Bells!

) ow:-that Mr. J. H. Whitley,

the chairman of the B.B.C.
governors, is back from his trip
abroad, perhaps he will pass
judgment on Bow Bells, which
he left as a suggestion for an
interval signal.

Listeners, as usual, are divided.
Some hate dem bells others love
them. 'We reiterate our own
thoughts on the subject. Cut out
the infervals and then the signals
problem will disappear. ~

Ad Nauseum

Y the way, did you know that
an engineer in the London
Control Room can automatically
bring the Bow Bells record into
circuit when needed? ' He just
presses a knob and the electric
turntable starts up.
If the interval is very long and

Many people paused in the Strand last week to glance at the attrac-
tive K.B. set in Queensland walnut to be presented to the Duchess
of York by the Queensland Government and Kolster- Brandes, Ltd.

the pick-up reaches the end of the
record it automatically returns to
the beginning again.

And so on!

For Film Fans

ARLY in the autumn our

. John Watt will start a new
series of popular broadcasts that
should add still further to his
good name and fame.

He is going to give us “Songs
from the Films,” featuring all the
latest and past theme songs.
Ought to be diverting !

“In Town To-night ”

0 more popular feature has

-been introduced by Eric
Maschwitz than the “In Town
To-night"’ broadcasts on Saturday
nights. Curiously enough, that is
why Eric is going to end them in
the middle of next month.

This is his avowed policy.
When he hits on a good thing, he
takes it off before its attraction
wanes. But he will bring “In
Town To-night” back in the
autumn, he says.

Non-stop Musical

FROM Vienna will come Herr
Buerger, who will soon be
arranging a non-stop musical
show for the B.B.C.

It will be called Holiday in
Europe—and will smack of the
Continent.

Here’s How!

Tms ILondon show will come to
the London studios on May
21, when June, but not George
Robey, will “broadcast with the
rest of the cast from the Savile
Theatre. B

"Eric Maschwitz is very keen
to tie-up more closely with the
film and theatre interests—and
Here's How is the first result of
the new rapprochement.

Dick Sheppard Back
HILE the popular Rev. Pat
McCormick is enjoying a

hard-earned holiday, that lovable
sky.pilot the Rev. Dick Sheppard

‘will take over the services at
‘St. Martin-in-the-Fields.

Meet the Major!

N centre pages this week, “The
Experimenters’’ reveal their

latest desxgn——the Luce:ne Major.

*This is a “four” that ought to
give a real kick to amateurs—
there are no less than tirec
tuning knobs to twiddle



Listening with the crystal set described in
AMATEUR WIRELESS dated March 31, 1934.
Even with headphones the cost of the complete

installation will not exceed 17s. €d.

which has been bestowed upon valve sets
and loud-speakers had been given to crystal
sets, there would not have been lost to the
general public one of the finest and most
serviceable broadcast receivers ever invented.
Not only is the crystal receiver neglected,
but it has been deliberately ridiculed until it
dare not show its face upon the market.
What are the accusations against the crystal
s3t?
Firstly, it cannot work a loud-speaker—but
what a blessing !
Secondly, it requires that you should wear
a pair of headphones—be tied up like a dog

1.
N

IF one-hundredth part of the ingenuity

o F

EARTH

ZINC COPPER

Using two separate earths to bias a carborun-
dum crystal detector

at the end of a chain—what an absurd analogy !

Thirdly, that it has, or had, in its construc-
tion an extraordinary piece of apparatus
called the * cat’s-whisker” to adjust which
required as much patience as to thread a
needle, and which at any moment might
become unthreaded again.

Upon this last charge no jury could declare
otherwise than ‘‘ guilty.”

Fourthly, it is unable to receive anythmg
beyond its local station, and barely that if
the station is much over fifty miles away.
But surely it is a sufficiently marvellous thing
that . these invisible broadcasting waves, of
which we are not even conscious as we move
about, are powerful enough in themselves to
be heard in an ordinary pair of telephones
without the slightest form of amplification !

Can You Imagine ... ?

No one is astonished that they become
audible after they have been boosted up with
three or four valves; but. who would imagine
that they could be received neat?

But let us see what can be done to clear the
crystal set of the charge of having a “ cat's-
whisker.” The cat's-whisker can be, and is,
banished for ever by substituting its admirable
predecessor, the carborundum detector.

Carborundum.is the third hardest material
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says GEO.

known, and forms a detector when in
4irm contact with hard steel. Once
started, the detector may be relied upon
indefinitely, its only enemy being a dis-
which fuses the steel
together.

The reason why carborundum in the
early days gave -place to the cat’s
whisker was that carborundum requires a
small battery to bring the detector up to
its greatest efficiency, and the battery
requires a potentiometer to control the
current. When, therefore, the doctors
realised the extent to which complications had
set in, the case was given up, and the patient
died.

But the battery and potentiometer trouble
are easily overcome. All that is necessary is
to earth the aerial- -tuning coil to a zinc earth
and to earth the headphones return to an
independent copper earth. The system has
been published several times.

The zinc and copper earths produce a
pressure of about .5 volt across the detector,
which does all that the battery and potentio-
meter did before. After eight years’ test these
double earths have proved to be constant.

a_nd crystal

In towns, however, where it is not possible’

to sink earth tubes, a compromise can be made
by inserting a small discharged battery cell
in series in the headphones return wire.

So muuch for the cat’s-whisker. What about
the crystal set’s inability to work a loud-
speaker?  The writer, while advocating
crystal reception, has no prejudice against
loud-speakers; the two systems should be
considered as supplementary to one another.

The weak point of the loud-speaker, how-
ever, is that when, in deference to the feelings
of others, it cannot be used, the entire house-
hold is entirely cut off from the benefit of the
broadcasting service, a thing which to anyone
who is accustomed to haying his headphones
continuously working and ready at his side is
absolutely unthinkable.

As regards the use of headphones, a good
pair of phones, when properly adjusted,
especially as to the amount of pressure they
should exert on the ears, is no more detrimental
to comfort than a properly adjusted pair of
spectacles. It is true we/ should not wear
spectacles if we could see perfectly without
them, ‘which brings us to an aspect of the
crystal receiver which is of the first importance.

With any good pair of headphones the
question of quality of tone is absolutely for-
gotten : they put the listener right into the
studio, voices become real voices, the atmo-
sphere is the atmosphere of the studio.

— e
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Inserting - old grid cell in the return
headphone lead for crystal bias
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chrarge of lightning through the set,"
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There’s a Strong Case
for the CRYSTAL SET

C. SHERRIN

There is no background; background does
not occur to one’s mind, still less are there
magnified atmospherics, like pistol shots,
nor the drumming of valves, nor is the Jistener
kept on tenterhooks lest the reception should
suddenly distort. These things cannot happen
with crystal and headphones,

Loud-speakers—and Loud-speakers

Of course, there are many loud-spealkers
which give excellent reproduction; there are
also many which do not. There are some
which cause their owners the greatest pride
and satisfaction, but which cause their sensi-
tive neighbours the utmost misery.

By all means turn on the jazz bands for your
friends to dance to: fill your room with the
Queen’s Hall concerts for the enjoyment of
your musical friends, but do not ask them to
drink soup to the accompaniment of his
lordship, the Bishop, preaching upon the
subject of righteousness, nor yet drown with
tea-time music their attempts at intelligent
conversation.

In my opinion there must be hundreds of

Several controversial points are raised

in this article, and the Editor invites

opinions from readers who are inter-
ested in the subject.

'

people who are tired of the trouble which a
valve set causes them—the renewal of parts,
re-charging batteries, calling in wireless agents
to put the set right when it fails to function.
In other words, there is a demand for a fool-
proof receiver.

The crystal receiver is eminently foolproof.

‘It does not require even to be switched on.

Design it properly, instal it with the same
thoroughness as the electric light, start it
working, and it may be left working for years,
or until the B.B.C. changes the wavelength or
until the headphone leads are worn out,

And the cost is nothing per year beyond the
licence.

One More Point to be Urged

There is one more point to be urged for
crystal reception. We are grateful to the
B.B.C. for alternative programmes, but its
benefit is greatly diminished when members of a
household are not all of the same brow, but
some high and some low.

With partial duplication in the instdllation,
the set and the aerial, it is possible to have both
programmes laid on so that each listener may
have the programme-of his choice.

To sum up, therefore : Although the crystal
sets of ten years ago—many of themyit must
be remembered, were made by quite reputable
firms—were certainly open to criticism, they
were no more ridiculous than the early valve
sets of the same period.

The {ascination produced for tlie” loud-
speaker naturally led to the rapid development
of the valve sets to the ‘exclusion of crystal
sets, a perfectly natural phase, but that the
crystal set is therefore a form of receiver to
be ridiculed or to be ashamed of merely shows
that its wonderful ac¢curacy of reproduction,
its.simplicity and reliability, to say nothing of
its low running cost, have €ither never been
understood or have been torgotten.



MAY 5, 1934

463

From this
picture you
can sec how
the new K
series of
valves com-
pare in size
with corres-
ponding types
in the ordin- T
ary range of "l'l
bartery valves : y

Qrdinary Valve, “ KT eries

Cirbnary Valve. K
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seres.
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Qrdinsry valee, i

Sefies.

TRIODE

SCREEN-GRID

PENTODE

Battery Catkins at Last!

Small-size K Valves with Very Rigid Electrode Construction

mains valves was brought out we have

waited for similar advantages in battery
valves. And now the Marconi Osram Valve
Co., Ltd.,, has done it—has produced what
will be known to vou very soon as the IX series,
in both the Osram and the Marconi ranges.

' ]’ﬂVER since the famous Catkin series of

Essential Catkin Features

Except for the air-cooled metal anode, all
the essential features of Catkin construction
are included in K valves. With battery fila-
ments there is no special need for the air
cooling of the anode, as the heat generated is
very much less than in mains valves. For
this reason a glass bulb is used for the external
envelope.

Even so, the K valves are smaller in size
than the ordinary battery types—though they
must not be confused in any way with the
midget valves recently introduced by the
samg people.

No, these KX valves are similar in char-
acteristics to the established battery
valves, their great merits lying in the
special form of Catkin construction-
imparting-exceptional electrode rigidity
and uniformity of production.

From the diagram you will see the
main featuresof the K-type construction.
Note especially that the pinch of the
glass valve, to which the electrodes are
normally joined by numerous welds,
has been replaced by a special clamped
joint made of stamped steel and mica
pieces.

New Circular Seal

A new type of circular seal is used,
2nsuring maximum distance between the
lead-out wires. Improved insulation
results, as well as the elimination of
strain on the glass. Bends and welds.
in the electrode-support system are also
avoided.

Each electrode is rigidly anchored,
not only with respect to the rest of the
electrodes, but with respect to the glass
container. This is done with accurately
stamped and spaced mica pieces.

As a result of this construction, many
advantages are claimed. For one thing,
the size of the valves is reduced—as you
can see by comparing the three new

valve.

Precision Cut Micg .

Spacer ;
Holding Electrode System || [|FL]
Rigid in Envelope T )

Insulated .
Anti-viabration : il
Filament Hooks

Straight Wire
Construction
No Rerds crWelds

Patented Circular Seal | i B l ,‘

K valves with equivalent valves in the ordinary
range.

Tor small sets and for portables, where size
of everything needs to be kept down as much
as possible, the K valves offer obvious advant-
ages.

Perhaps the most important single advant-
age, though, is the possibility of making the
range really wuniform as between valve and
Consistency of valve characteristics
must inevitably lead to more reliable sets—
both home-made and factorv built.

Thauks to the abolition of a large number of
welds in the electrode assembly, K valves
should enjoy exceptional robustness. This is
a point that has a special attraction to set
makers, as thev can send out sets with the
valves already in position, thus saving a lot
of packing on their part and trouble on the
part of the purchaser. '

Spiral Filament Tension Spring

High Efficiency Filament

~.

™~

i =

—

gLl

Rigid Clamp

How the Catkin rigid electrode construction has
becn applied to the K valves for battery operation

Glass envelope

Patented Steel Mica

'Bakelite Base

Absence of microphonic noises, so great an
advantage of the original mains Catkins, is
also a feature of the K wvalves. By the
utilisation of straight support wires and the
rigid electrode mounting the makers have
practically wiped out all chance of any
relative movement between the component
parts of the valve.

Absence of Microphonicity

Complete absence of microphonicity is
claimed, so that the K valves could be worked
in a confined space inside the receiver without
the development of sound coupling interference.

These IX valves can be obtained with the
standard four- or five-pin base, according to
type. Also the detector and screen-grid types
can be had with either plain or metallised
bulbs. In the 4-pin base type the metallising
is connected to one of the filament pins.

For a start, the K seriesis limited
to three types, but these are of such
widespread application that many sets
could be made up right away.

First, we have the VS24/K. This is a
variable-mu screen-grid valve, intended
mainly as a high-frequency amplifier
with variable grid-bias control. 1t can
also be used as an intermediate-
frequency valve in a super-het.

The filament current is .15 ampere at
2 volts. The anode volts are 150 and
the screen grid volts 75. The maximum
mutual conductance is 1.5 milliamperes
per volt.

Small Anode Current

With 120 to 150 volts high tension,
75 volts on the screen and 1.5 volts
negative on the grid, the approximate
anode current varies from 2 to 2.3
milliamperes, while the screen current
under these conditions is .1 to .3
milliamperes.

Now for the detector valve in the
K series. This is known as the HL2/K.
It is a high-efficiency triode, for use as a
normal detector or as a first-stage of
low-frequency amplification.

Filament current is .1 ampere at
2 volts. Anode volts, 150, at which the
anode current is 1.8 milliamperes with
3 volts negative on the grid. At 120

Continued at foot of next page
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Front vicew of seccnd-channel whistle filter
for-use with super-het receivers

TAPPING
3GTURNS 3°

Je=—m

B0, | |

3 diam.
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l TO SET

Theoretical circuit of the whistle filter—
which can . also be used as. a wavetrap

type of super-het set, with only one stage

of tuning in front of the detector-oscillator
arrangement, this little unit will help you to
cut out second-channel whistles.

You know the sort of thing that happens.
Due to poor selectivity at the input, enough
energy from a station out-of-tune trickles
through and causes a heterodyne with the
station wanted.

This trouble can only be cured really
satisfactorily by increasing the selectivity at
the input. But with many sets there is not
sufficient room to take any further components.
Besides, the whole design probably will not
permit the internal addition of any components.

IF you have built or own a relatively simple

Tuned Circuit—with Refinements

So we have to fall back on a unit., Here,
then, is the unit to do the trick. Its construc-
tion is very simple and cheap, as you will
gather from the illustrations. Just a variably
tuned circuit-—with one or two little refine-
ments to add to its utility.

The basic parts consist of a home-made
tuning coil and the usual:.oco5-microfarad
tuning condenser. There is an alternative
condenser for tuning-——a .ooo3-microfarad
presct type. A plug and three sockets provide
the alternative connection to the tunming coil
of ecither the main tuning condenser or the
preset condenser.  The first socket gives a
dircct ¢onnection of aerial lead to the set, with
.only a few turns of the unit coil in circuit.

it RS0 S s R

Another view of the whistle filter described on

this page
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- Cutting Out That

Second-channel Whistle

By the AMATEUR WIRELESS Technical Staff

As you can see from the circuit diagram,
there is a tapped coil, with the aerial taken to
the tapping. The lower end of the winding
then goes to the aerial terminal of the super-
het. You can leave thesc two connections in
place once the unit has been installed, getting
your alternative connections simply by

_plugging-in to the appropriate socket on the

panel.

The .ooos-microfarad tuning condenser is
connected in parallel with.the whole of the coil.
Actually one end goes to the tuning coil and
the other terminal to the top socket on the
panel. The lower socket goes to one terminal
of the preset, while the remaining preset
terminal goes to the aerial-of-set terminal.
The third socket goes also to this terminal—
that is the bottom socket.

Thé end of the coil remote {rom the tapping

-point is-taken to a short length of flexible
-wire, which projects through a hole in the

panel to the little plug—just to the left of the
sockets.

" The condenser is mounted in the usual way
on the panel, while the preset is mounted on a
short metal bracket, with a hole in the panel
taking the extension handle for operation.

The terminals for the aerial lead and the
lead from the unit to the set are conveniently
mounted at the back of the little baseboard.

To make the tuning coil for this unit is quite
easy. You need a 3-in. diameter Paxolin
former of any convenient length—our coil
former-is 3 in. On this is.wound 60 turns of
No. 28 gauge D.C.C. wire, making a total
length of winding of about 1} in. A tapping
is made at the 36th turn--note that the
twenty-four turns must come between the
aerial-lead terminal and thé terminal that goes
to the aerial terminal of the set—to the lower
end of the winding as depicted in the theoretica
diagram. :

From the completed unit you can obtain

three separate  connections. Top; direct
aerial-to-set connection. Middle ; parallel
.ooo5-microfarad tuning condenser. Bottom;

parallel .ooo3-microfarad preset.

For the elimination of just one persistent
whistle, as on the local station, you can make
use of the preset condenser. Adjust it until
the whistle is cleared and then 'lock it' at
that.

Should you wish to explore the rest of the
waveband you can pull out the plug from the
bottom socket and put it into the centre
socket, thus bringing into circuit.the .0005-
microfarad condenser, which can be rotated
at will to eliminate whistles as vou go round
the dial-—a variable whistle eliminator for
every station troubled by second-channel
interference.

Note that the unit acts not only as a whistle
filter but as a wavetrap. You must be careful
not to tune out the wanted station as you
rotate the knob to tune out the whistle.

As a matter of fact, apart from its use as a
whistle eliminator, both on medium- and on
long-wave stations, this unit will serve-as a
very efficient wavetrap, and can be used as
such with straight or super-het sets.

Use as a Wavetrap

Simply rotate the knob -until the unwanted
station is cut out, or at least reduced in
strength. The best procedure is to tune in the
unwanted station at full strength on the set,
with the plug in the top socket so that the
unit is for the moment inoperative. Then
plug into either of the other sockets and tune
the condenser in circuit until the station is
cut out or subdued. After that you can
explore the waveband without interference
from the unwanted station.

Always remember that a wavetrap confers
selectivity only at one point. It eliminates
or cuts down the signals from an unwanted
station, but cannot increase or affect the overall
selectivity of the set’s tuning circuits at other
settings of the set’s condenser dials.

If you want-slightly sharper tuning on the
unit, for either of the fuinctions explained, you
can lower the tap on-the coil, so that, say, only
twenty turns are included between the aerial
tap and the acrial terminal end of the coil.

: =

There is an extension control on the vertically-
mounted preset condenser

Battery Catkins at Last!
Continued from preceding page
volts the anode current is 2 milliamperes
with 1.5 volts grid bias.

This valve has an impedance of 18,000 ohims
and a mutual conductance of 1.5 milliamperes

r volt.

Finally, there is the PT2/K, the pentode in
the K series. This is suitable for any output
stage .wwhere a maximum power of not more
than 400 milliwatts is wanted. Or it can be
used in.Q.P.P. circuits, where up to 1,000 milli-
watts-output can be obtained.

Filament current is .2 ampere at 2 volts,
Anode and screen take 150 volts maximum.
The mutual conductance is 2.5 milliamperes
per volt. ;

With the maximum anode and screen
voltages applied, the PT2/K takes an approxi-
mate anode current of 9.5 milliamperes when
the grid bias is 4.5 volts, while the screen
current is-2 milliamperes.

Reducing the anode voltage to 120 and the
screen to 100 volts, the anode current with
3 volts negative grid bias is 4.5 milliamperes,
and the screen current-.5 milliampere, 3



\

. MAY 5, 1934

Coupling the First
and Second
Low-frequency Valves

465

BONAVIA-HUNT, M.A,

By NOEL

this evening, Professor.
ProFessor : I am not aware that
I was ill.

AMATEUR : Well, last time you were a bit
‘“‘nervy,” I thought.

PRrOFESSOR : Tut, tut ! T was merely anxious
to get certain truths firmly embedded in your
head; and I trust I succeeded.

AMATEUR : Can’tsay. I know that you made
me thoroughly excited.

PrOFESSOR : What about?

AmATEUR : That special coupling between
the first and second low-frequency valves.

3 MATEUR : I hope you are feeling better

Fig. 1.—Use of three resistances in series,
two fixed and one variable

You talked about a spring cleaning.

PROFESSOR : A very appropriate topic, I am
sure. 1 think I tried to show you that the
process of amplifying is not all plain sailing,
as so many suppose. A point is reached when
things become awry. This usually happens
after the first low-frequency amplifying valve.
1f you connect a pair of headphones to the
plate and high-tension positive of this parti-
cular valve, doubtless the quality of signals
appears to be quite reasonably good, though
it is not possible to test the frequency response
this way. :

AMATEUR : Things begin to go wrong after
this, then?

A Possible Remedy

ProrEssor : They do. It’s a wicked world.
However, we can overcome any tendency in
this direction. The great thing is to know that
the remedy is needed.

AMATEUR : \What precisely have we to do at
this stage?

ProFEssoRr : On the anode of the first valve
we have to place a dual circuit, instead of the
usual single circuit. It is customary to employ
cither a resistance or a coil winding of some
sort here, but the trouble is that whatever size
is adopted the result comes out wrong. And it
is not possible to effect a compromise.

For instance, you can try a resistance of any
value you like, from 5,000 up to 500,000 chms
or more, and the result will be that either the
bass or the treble response will suffer. The

same applies to the use of
choke windings, whatever
the inductance tried.

AMATEUR : I don’t quite
follow what you mean by a
dual circuit here. '

PROFESSOR : 1 mean that
we must provide for both
high and low notes. The
only satisfactory method of
doing this is to have twosub-
circuits, one for each, which
together form a dual circuit.
Two sets of resistances in
series with one another, of
different values, one for the
low notes and the other for
the high, will give us what
we want.

AMATEUR : Will it? Why should the low
and high notes be in each case provided for in
this way? I mean, suppose we have two
resistances in series and join them together,
why not employ one big resistance equal in
value to the two combined?

PROFESSOR : I haven’t finished the circuit
yet. The two resistances I have mentioned
must be both joined together and separated.
When I say separated, I mean sufficiently so to
enable the low notes to be reproduced by the
one and the high notes by the other.

This arrangement amounts to two ** pockets’ *

of wave-oscillation, or wave-pockets, connected
in series on the plate of the valve. Asa matter
of fact, there must, in the nature of things, be
a certain amount of overlap between the two
pockets, but it is possible to prevent the overlap
from seriously affecting the result desired.

All one has to do is to shunt one of the
resistances with a condenser, leaving the other
one without any condenser at all. The
shunted resistance can be made to pass the
lower portion of the musical band of frequencies
while the other can be left to deal with the
upper portion.

AMATEUR : This is very interesting. The
actual values of the resistances are important
of course?

25,000 n

i
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Fig. 2.—Addition of a .004-microfarad
by-pass condenser to give mutual balance
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Is this artist as keen about the quality of reproduction
Jrom his set as he is about his painting 2
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Real-quality Series.—8

Proressox : Yes, very. They must be
carefully chosen. The larger one is connected
on the high-tension positive end of the circuit,
and the smaller one in series with it. The
bottom end is connected to the plate of the
valve. But, as you say, .this is merely con-
necting a couple of resistances in series, so
that our little arrangement cannot stop like
this.

What we have to do is to connect three
resistances in series; namely, a couple of
25,000-chm resistances and a 3,500-ohm resis-
tance. The second, or middle, resistance must
take the form of a potentiometer. This, as
you know, has three terminals. - The two
25,000-ohm resistances have to be so treated
that they are separated from the 3,500-ohm
resistance; at least, in part.

Actual Circuit Arrangement

However, it is very difficult to explain the
circuit in so many words, so 1 will proceed to
make a sketch of it. (See Fig. 1). Notice, in
particular, that the high-tension positive lead
1s joined to the point where the two 25,000-ohm
resistances are connected to each other (sec
Ain Fig. 2).

Now here (Fig. 2) you will see that I have
added a fixed condenser of .004 microfarad in
parallel with a portion of the potentiometer;
in other words, between the top terminal and
the middle terminal. This arrangement makes
it possible to vary to a small extent the amount
of resistance shunted by the condenser, and
at the same time alters the amount of unshunted
resistance below. :

Thus we can adjust the mutual balance
between the shunted and unshunted portions
of the anode resistance.

AMATEUR ;' This is all quite clear. What is
the point of being able to make these small
adjustments?

ProFessor : The unshunted portion of the
resistance traps the high notes more especially
in that part of the musical spectrum in which
the “formant bands” are situated. I can
assure you that this trapping of the -formant
bands in the amplifier itself is perhaps the most
important discovery associated with low-
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second stages of the low-

frequency amplifier we:
are designing?
Proressor: You are.

2:004 referring to the first and
25,0000 second low-frequency
valves?
AMATEUR » Yes.
Proressor :  Well, we

must not forget that the
first low-frequency valve
becomes the detector
when we switch over to
leaky-grid rectification.
The next valve can only
be decided upon in con-
junction with the next
coupling stage, and this

TO PLATE OF
ISTLF.VALVE

Fig. 3.—Complete circuit of the low-frequency coupling recom-
mended by Noel Bonavia-Hunt

frequency amplification that has been made in
the last year or so.

It completely solves one of the most obstinate
and trying problems ever brought before the
designer of wireless amplifiers. Prior to this
momentous discovery, it has been impossible
to prevent the low and high registers from
overlapping to such an extent that no clearly
defined outline was possible in the reproduction
of massed combinations of sounds. All the
well-known forms of coupling failed in this
respect.

Provision for Middle and Low Notes

In the coupling system we are now discussing
the low notes and middle notes are provided
for in the shunted portion of the anode resis-
tance, while the notes above 500 cycles are
provided for in the unshunted portion. There
is, of course, a certain degree of overlap, but
the intersection is not serious and does not
destroy the formation of the two separate
wave-pockets.

1t is, however, desirable to have some control
of this line of intersection, and that is why I
have introduced the variable shunt (see Fig. 2).

AMATEUR : Really, all this is most-thrilling
and wonderful. What about the rest of the
coupling unit?

Proressor : The next thing is to introduce
the usual coupling condenser, which in this
case may be .02 microfarad. One made with
mica dielectric is advised. Then a grid leak of
.25 megohm completes the coupler. Here it is,
all drawn out (Fig. 3).

AMATEUR : What sort of response curve does
this give?

“ Spring-cleaning’’ Effect

PROFESSOR : A rise at each end of the
spectrum with a slight droop in the middle.
It is this curve that represents the ‘“spring-
cleaning”’ effect 1 referred to. As we proceed
to increase the amplification of the rectified
signals the curve tends to ‘“hump” at one
particular portion of the frequency spectrum,
usually in the lower or the upper middle
register, in accordance with the type of coupling
adopted.

The choice of valves is also important 4
this connection. But if we introduce our
“clarifying circuit” the registers get properly
sorted out, and with a carefully designed
third-stage coupling to follow it, the beneficial
cffect of this clarifying stage is successfully
maintained up to the last valve.

AMATEUR : You mentioned just now the
question of the choice of valves. 'What are the
most suitable valves to use in the first and

we cahnot discuss till
next week.

The first valve, which
may be either a detector
or the first low-frequency
amplifying valve, accord-
ing tothe switching
arrangement, must havea
fairly high amplification
factor. We shalldo well to
avoid too high or too low
an amplification factor,
while the internal impedance -should be not
much more than two-thirds of ‘the external
resistance in the anode circuit.

Now the external resistance is 28,500 ohms,
so that a valve having an internal impedance of
12,000 to 20,000 ohms will work satisfactorily
in this position.

AMATEUR : Perhaps you wouldn’t mind
giving me a list of valves by different makers
which would be suitable.

Proressor: Certainly. Here issuch alist:—
Marconi HL.2, L21o. Micromesh HLBI.
Mullard PM1HL, Lissen HL2.

PM2DX. Hivac Hz1o, D:zYo.
Osrain HL2, L21o. Triotron SD2.
Mazda HL210, HL2. Tungsvam
Six-Sixty SS210HL.. HRz21o0, L210.
Cossor 210HF, 210DET, [Eta BY1815.
210LF. Dario TB282.

AMATEUR : There seem to
be.two classes of valve in
this list. Which of them am
I to select?

PrOFESSOR : It depends on
the amount of amplification
you require. If your recti-
fied signals are apt to over-
load the higher amplification
valve, then a slightly lower
one is indicated. Asa maiter
of fact, I do not think it
matters very much which
class you choose, as there.is
always the volume control to
fall back on.

Generally speaking, the
Lzro type is quite satisfac-
tory with 170 volts high
tension (applied to the point
marked A in Fig. 3). The
grid-bias negative will be 3
volts maximum.

AMATEUR: What type of
resistance is required for the
3,500-ohm and the 25,000-
ohm ones, respectively ?

ProrissorR: Here is a
complete list of the com-
ponents forming the coupling
unit in this second stage

Potentiometer, 25,000
ohms (Varley CP64).

Fixed {resistance, 25,000
ohms (Varley CP202, Dubilier
2 watt, Erie, Bulgin, etc.).

Ditto, 3,500 ohms.

Grid leak, .25 megohm
(Dubilier, Graham-larish,

-ete.).

TO GRID OF
2"° L.F. VALVE

TO GRID BIAS
NEGATIVE 3 V.

Electrode arrangement of Mul-
lard PM1HL valve
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Condenser, .004 microfarad (T.C.C., Dubilier,
mica, non-inductive).

Ditto, .02 microfarad (ditto, working voits
250). i )

AMATEUR : What is the point of choosing.
the Varley CP64 potentiometer?

Watching the Slider

Proressor : Just this, that you can see the
slider as’ it moves along the surface of the
resistance bobbin; and therefore can ‘tell at
what precise point off the centre the particular
tapping works best.

AMATEUR : I see. Supposing I were able to
use A.C. mains valves, which valve do you
recommend in this stage?

Proressor : The Marconi or Osram MHL4
type of valve. This exactly suits the coupling
we have discussed.

AMATEUR : I have heard it stated that a grid
leak in the low-frequency amplifier is bad,
because the signals are not so apt ta leak off
at the samie rate as when a choke coil is .used
in this position. Is this true?

NEXT f
WEEK <

A PORTABLE for HIKERS.—Full
constructional details of a simple,
inexpensive attache-case set that
gives good headphone reception with
a small gerial. A set that really
can be carried about !

OPERATING the LUCERNE MAJOR.
—** The Experimenters ' will have
some more ty say about their latest
set and tell you how to get the best
possible results.

REAL-QUALITY SERIES.—Next week
Noel Bonavia-Hunt will take you a
step further on the road to quality
and discuss the coupling of the
second low-frequency and outhut
valves.

!

Proressor: It is quite
true in the case of pure
resistance coupling. A grid
resistance of more than '50,000
ohms certainly introduces
what is called a sluggish
time-constant. But in our
particular amplifier we can
afford to use a .25-megohm
leak in view of the rapid
time-constant of the other
circuits of the amplifier T
have outlined.

The transients are so
realistic that you need have
no fear of the results from
this point of view.

AMATEUR: Is it bad to
introduce two grid leaks,
that is one in each of the
stages of the amplifier?

Proressor : It isvery bad
indeed. The grid circuit of
the succeeding stage must
consist of a cheke or auto-
transformer winding. But we
must not discuss this stage
to-night.

Having ~completed our
second stage in the low-fre-
.quency amplifier. and having
introduced areallv important
coupling unit, which is actu-
ally quite an inexpensive one
to make up, I think we may
_call a halt on our little dis-
cussion with a keen antici-
pation of further good things
to come at our next inter-
view.
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WITH FLUID-LIGHT TUNING

. __ All-Eleciric Superhet
' E PORTABLE FLUID-LIGHT SIX

This is the new “ His Master’s Voice ” Mains Portable. It works
. off the mains electricity supply. Earth and aerial are self-contained.
It is the answer to all who have waited for * mains reception ” in
§| a portable set. Its selectivity is so acute that it is fitted with
Fluid-light tuning — the sensational new device that ensures
accurate tuning always. In this model this device takes the form
of two illuminated arrows that gradually approach each other until
they show the exact point of perfect reception. So that by sight
alone, unassisted by ear, you can tell when this set is tuned, as it
were, to concert pitch !

MODEL 463. Mains Portable, with self-contained earth and aerial (six valves
including rectifier). Fluid-light tuning incorporated in wavelength scale.
Automatic volume control. A.C. only.

\ MODEL 443

16 GNS

or by hire purchase

e

All-Electric Superhet
FLUID-LIGHT FIVE

A new five-valve Superhet table model, with automatic
volume control and Fluid-light tuning. This model has
what every “ His Master’s Voice * instrument has, absolute
accuracy and truth of tone. It is a delight to look at, a joy
to hear, and a pleasure to handle. Its range is extraordinary
and every station is kept distinct. The Fluid-light tuning
device, in this model, is a thin column of light which rises
and falls in a slender central window, indicating the exact
spot at which perfect tuning is reached.

MODEL 442. Superhet Table Model (five valves including rectifier).
Il;héid—gght tuning in central window. Automatic volume control.

L. only.

“HIS MASTER'S VOICE"“

Write to-day for special illustrated leaflets to
The Gramophone Company Ltd., 108E Clerkenwell Road, London, E.C.1. (Prices do not apply in I.F.S.)

MODEL 442

B ons

or by hire purchase

To Ensure Speedy Delivery Mention “A.W.”” to Advertisers



Clock-face tuning, as you can see from this
photograph, is an outstanding feature of the
Penter-quester’s control

~HOUSANDS, literally thousands, of

blueprints of the Penta-quester have

now been sent to AMATEUR WIRELESS

readers. Sent because you readers have
responded to our invitation.

We offered to send you a full-size blueprint
of the Penta-quester, which normally would
cost you 1s., absolutely free of charge. You
have responded, as we say, in your thousands.

We hoped you would do that. Some of us
went so far as to say that we knew you would.

Now, it is obvious that you did not write

PENTA-QUESTER FEATURES
April 14

Introduction, page 387

How the Stations Come In, page 388

Clock-face Dial and Local Aerial, page 389.

Amazing All-pentode Circuit, page 390.

Putting the Set Through lts Paces, page 391

Using Your Free Blueprint to Build the
Penta-quester, page 392.

April 21
The Penta-quester Leads the Way, page 421
How to Bring in Stations with the Penta-

quester, page 422.
Penta-quester in the West, page 424.

Publisher at 58/61 Fetter Lane,
London, E.C.4, for 4d. each, post paid.

for these blueprints just for the
fun of the thing. No, you are
intending constructors of the Penta-
quester—which, we hope, you have
appreciated as an outstanding
three.

In that you are right. It is
probably the hottest three in radio
history. Its three pentodes give
great pep at high frequency, at
detection, and at the class-B
output.

Very well, then. Assuming that
thousands of Penta-questers will
shortly come into existence, what
then? Our interest will conlinue.
You will hear more of the Penta-
quester—in developments that will
interest a large section of readers.

April 28
Penta-quester in Sussex, page 439. & ~Tmmoms e
A limited number of copies of
the above issues of ‘‘Amateur
Wireless’* are available from the

tests than the Penter-quester.
middle of its Cornish tests.
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We Want Your Opinion
of the PENTA-QUESTER!

Remarkable Response to Our Offer of
Free Full-size Blueprints

We want to know just how you are getting
along with your Penta-quester. Just as we
welcomed your requests for blueprints, which
we were pleased to send to you free of charge,
so we more than welcome your personal
experiences with the Penta-quester.

If you follow our instructions, as fully laid
down in the April 14 issue of AMATEUR WARE-
LEss, there is no reason why you should not
produce a working model equal in every respect
to our original Penta-quester.

As you know, our model has been tested
in various parts of the country. In Yorkshire,
in Surrey, in Essex, and in Sussex.

Each test has produced unstinted praise.

Each county in which the Penta-quester
has been tested seems to have been an ideal
reception spot-—yet obviously the truth is
that conditions have varied enormously.

What has been constant over all these
tests has been the great staying power of the
Penta-quester. It is not like an ordinary
straight three with definite limitations. Because
of its balanced triple-pentode circuil it is
capable of bringing in the stations no matter
how poor are the reception conditions.

Essex, for example, is by no means an ideal
spot for wireless. Nor, for that
matter, are the South Downs in
Sussex. But both these locations
yielded first-class reports—as you
will have seen from previous
issues of AMATEUR WIRELESS.

While you, in your thousands,
are building the Penta-quester,
we want these reports from many
quarters to re-assure you that
you are building something that
is going to readjust your ideas on
what can be done with three valves.

From that blueprint you will
see that there is nothing very
difficult in the construction. You
are confronted with the assembly
of a wood chassis set, a set making
the most of the chassis principle
without any of the drawbacks of
working in metal.

No set of recent times has undergone more vigorous or widespread
Here is the original niodel in the
Plenty of meters, aren’t there ?

We do stress this point because it is one
of the big features of the Penta-quester’s
design. The top part of the chassis is quite
Spartan in its simplicity. Just the two-gang
condenser, the three valve holders, and the
pick-up terminal block—everything else is
sub-chassis. When you turn the chassis
upside down the layout of the components is
not a hopeless jumble but quite a straight-
forward layout of coils, chokes, and so on.

Simple Wiring

With our free blueprint, which is a full-size
layout of the components and wiring, you can
proceed with every assurance. The wiring is
particularly simple if you take each lead in
turn as numbered on the blueprint.

Look for the lead marked No. 1 and make
that in your own model. Then cross off that
lead from the blueprint and proceed with
lead No. 2. Carry on in this way, transferring
the blueprint instructions lead by lead on to
your model, until you come to wire No. 60.
That is the last wire, and when you have
made that you have finished the wiring.

What a comfort to know that, Laving followed
the blueprint sequence, there are no wires left
out and mno exira
swires put in.

When you have
built your Penta-
quester you will find
it an easy set to
tune. There is only
one knob to operate,
stations being logged
on the patent clock-
face tuning arrange-
ment inset into the
loud-speaker fret.

With the hour hand

set at 12 o'clock the
minute hand turns
around the clock face
as the capacity of
the tuning is varied.
Thus a 18o-degree
variation is inter-
preted by the clock
face dial as a 360-
degree variation
providing you with
a singularly open
scale that is very
easy to read.
_ Volume controlling
1s also simple, but do
not forget that it also has a very
important function in controlling
the selectivity. For maximum
station separation you should keep
this volume control down to a
medium setting, making up the
output volume with the reaction.

Don’t forget to make use of the
tone control at the back of the
chassis. It cuts down the top if
you like a more mellow tone. Also
those chromium bars are meant to
be used. With them you certainly
ought to be able to bring in your
locals at good strength.

Well, that’s our side of the story.
But the whole story of the Penta-
quester cannot be completed with-
out you. Build up this hottest of
all threes—we want your opinion!

Qk".

beres
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Eighteen O’clock News

IT seems rather queer nowadays to look out
for our news bulletins at eighteen o’clock
and twenty-one o’clock. I expect, though,
we'll soon get used to the twenty-four-hour
clock arrangement, which has a whole lot in its
fayour. You cannot, for instance, possibly
mix up an a.m. and a p.m. hour.
* * *

‘“ Endeavour’s ’’ Wireless

’I‘HE racing yacht Endeavowr, in which
Mr. T. O. M. Sopwith is going to try to
wrest the America’s Cup from the U.S.A,, is
being fitted with wireless for her voyage across
the Atlantic. One of the difficulties in the
path of the challenger is that she has to cross
the Atlantic under her own sail.

A three-thousand-mile ocean voyage is not
exactly a joke in a small racing boat, and the
provision of wireless will be a great boon, since
it will enable her crew to keep in touch with
both ships and shore stations. I don’t yet
know what wavelength the Endeavour is going
to use during her ocean trip, but I expect that
when she sails keen amateurs will be on the
look out for signals.

R4 * <>

Fluid-light Tuning

THE new fluid-light scheme devised by

H.M.V. and Columbia for their latest
superhets is an excellent idea. With a super-
het, particularly one with self-adjusting
volume control, you do want something to tell
you when you have reached the point of exact
resonance, and that is just what the fluid light
does.

Of course, the light isn’t really fluid, though
it gives you that impression. Behind a small
escutcheon is a glass tube containing an
illuminated green column, which reminds you
rather of a thermometer. As you turn the
tuning knob the column of light shortens and
lengthens, being at its longest when ‘exact
resonance is obtained.

It actually works by means of a moving-iron
milliammeter in the plate circuit of the inter-
mediate frequency valve.
pointer of the instrument is ‘a shutter whese
movements cause an apparent expansion or
contraction of the green column. Clever,
isn’t it?

<> * <>
Summer Wireless

OW that we have gone over to daylight-

saving time, or British Summer Time as

it is officially known, the wireless summer

season may be said to have begun. There used

to be an idea that the summer wasn’t much

good for wireless, but I don’t think that many
people believe that now."

With all the high-power stations that are
available to-day, we shall probably be able to
rely on from a dozen to a score of genuine
alternative programmes at any time during
broadcasting hours right away through the
summer months.

Better Daylig'ht Reception

IT is quite possible that not a few of the
Continental stations may be better and
better heard as the evenings draw out. I am
thinking particularly of those near the bottom
of the medium waveband, such as Radio
Normandie, Nurnberg, Frankfurt, and Trieste.

I you tune-in Radio Normandie at 100’clock

Attached to the*
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“in the morning you will find the station

positively roaring in and rock steady. After
dark—at, say, 22 o’clock (got that?)—it may
be fading badly.

In a few weeks it will be quite light at that
time, but it seems likely that the transmission
may continue to come in without any wobbling
or wavering.

Another point about summer-time reception
is that lots of the heterodynes, due to small
stations working off their wavelengths, dis-
appear. And so it happens that in summer
you can often receive clearly and well a big
station which in winter time had an accom-
panying whistle, due to some pestilential little

fellow.
A READER who saw my note on the re-
ception of Byrd tells of an amusing
experience. It may have been due to the
vivid description of what it means to live at
from 20 to 40 degrees below zero, or possibly
to the background of ‘‘atmospherics’”’—which
sounded worse than the fiercest blizzards
—but whatever it was the reader’s hostess
suddenly announced that she felt a *“deadly”
cold coming from the radio set.

This naturally raised a superior grin from
the owner of the set, but his wife, walking over
to the speaker, declared that she could dis-
tinctly feel a stream of cold air coming from
it. It was said so convincingly that her hus-
band, somewhat sheepishly, went over to try
theeffect. His sudden change of expression
was definitely dramatic. L

They all started to,crowd around this latest
‘“wireless marvel,”” when the son of the house
solved the mystery. A casement window had
quietly blown open—behind its curtain—and
was letting into the room quite a tolerable
imitation of an arctic—or antarctic—draunght.

L 4 <> g

Diodes for Ultra-shorts

IKE a lot of other old-timers, the diode
valve seéms to be coming back into
fashion. It is building-up a fresh reputation
as a quality detector, and is also coming very
much to the fore in all the modern schemes for
delayed and amplified A.V.C.
Its latest appearance is as a short-wave
generator for producing ultra-short waves of

=
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Realistic Antarctic Reception

Photopress photo

Will sets of this Lilliputian size beconte

general now that mdget valves have come
on the market ?

In one newcomer

the order of centimnetres.
there are no less than 4 filaments spaced evenly
around a central anode—but no grid, the
waves being generated by the ‘‘dancing”
movements of the electron stream inside the
glass bulb:

2+ <>
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Broadcast “ Flops ”

HOUGH 1 am not going to name any

names, we have had some pretty awful
variety items lately in the home programmes.
As you know, I have. already held that the
B.B.C. programmes were pretty good, taken all
round, and I am not one of those who are con-
tinually searching for bricks to heave at the
Corporation.

I do feel, though, that variety is its weakest
department at present, and I cannot, for the
life of me, see why this should be so. There is
an enormous demand among listeners for
broadcasts of this kind, and the B.B.C. has so
much money to spend that it should have no
difficulty in securing the services of the best of
artists.

I know that it is not all plain sailing. The
chappie who brings down the house in a
music-hall, where the audience sees him in the
flesh, may be of little more use than the pro-
verbial sick headache when it comes to micro-
phone work. Still, I really cannot understand
why some of the recent variety items were ever
passed out after rehearsal as being up to
B.B.C. standard.

* * *
Long-wave Folly
NE of the most amazing instances of
international wavelength squabbling is to
be found on the long waves at the moment.
The Eiffel Tower, which promised a long while
ago to close down, is still publishing pro-
grammes and announcing its wavelength as
1,395 metres. Motala has been working -on
1,389 metres and Warsaw on 1,401 metres.
E =
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. Marconi photo
This would have meant another broken valve
in the old days, but not with this one—it’s

a Catkin, you see !

Those-differences may look fairly substantial
in wavelengths, but when we come down to
frequencies we find that there is a difference of
just 1 kilocycle between the Eiffel Tower and
Warsaw, 1 kilocycle between the Eiffel Tower
and Motala, and 2 kilocycles between Warsaw
and Motala.

During the last few days Motala has dropped
down a bit and the Eiffel Tower isn’t actually



.

H.M.V. photo

“ It’s just the time for dancing’—to the

strains of music from the latest super-het.
This set has fluid-light tuning !

at work much—in the evenings, at any rate.
Still, Motala and Warsaw have been interfering
pretty badly with one another.

Neither of these stations, you will remember,
agreed to the Lucerne Plan, and at present
both are in difficulties simply because they
won’t come into the scheme. Let’s hope that
this kind of folly will soon come to an end.
There are wavelengths for all under the recently
proposed scheme for readjusting the long waves,
and squabbles of this kind don’t do anybody
much good.

* * *
How the Batteries Fare

THE gingering up which the spell of warm
weather gave to the depolariser of the
120-volt five-bob batteries continues to show its
effects to some extent. These batteries, you
may remember, are being run for six hours a
day through a fixed resistance, the initial dis-
charge rate having been 7 milliamperes. The
test is to last for eleven weeks, since a reader
claimed that he had obtained that amount of
service from such batteries.

The batteries have now done seven weeks,
and here’are the figures that they show on the
forty-ninth day : Battery A, starting voltage
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under load 79.2, ending voltage under load 65;
Battery B, starting voltage under load 84.4,
ending voltage 73.1.

Battery A is now in pretty bad condition,
as is shown by the gigantic voltage drop of
14.2 during the day’s run. Battery B is only
a little better, its fall on the forty-ninth day
having been 11.6 volts.

The Big Battery
HE triple-capacity battery which is being
run for four hours a day under a nominal
10-milliampere load has now done thirteen
weeks. On the ninety-first day its starting
voltage under load was 105.6 and it ended four
hours later with g99.8.

It is particularly interesting to note that the
big battery is still delivering an average of
81, milliamperes during its four hours, whilst,
owing to the low E.M.F. that they have
reached, the current taken from the five-
bobbers is now only about 4% milliamperes.
Under this very small load they will probably
continue to show fairly level voltages for a
week or two, but neither of them is really in
fit condition now to supply the plate current
for a set operating a loud-speaker.

* +* *

Is There An Idecl Set?

T this time of the year, manufacturers are
considering their programmes for the
coming season. All of them, of course, want
to put on the ideal set at the ideal price. Let
us see if we can find the kind of thing that we
all want—without waking up to find that it.
is only a beautiful dream.

I believe that the day of the straight set
depending mainly on reaction is fast drawing
to a close. AMATEUR WIRELESS led the way
in showing how the number of valves in a
superhet could be cut down to something
which a year or two ago would have seemed
perfectly absurd. We want superhet selec-
tivity, but we don’t want hiss, second channels,
or woomphiness. Nor, if the set is battery
operated, must running costs be expensive.

There are so many high-power stations
nowadays that very great sensitiveness is
hardly necessary. Therefore, the number of
valves can be kept fairly smallin an ‘‘ economy*’
set. We are getting on!

We must have self-adjusting volume control,
but that does not necessarily mean an extra
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valve. The Westector is available and it is
not expensive. Tone control is also almost
essential; to my mind, a superhet without it
is a superhet spoilt.

Now, then, can we specify the kind of set
that should be on the market next autumn?
I think we can. For battery users, a four-
valve superhet with S.A.V.C. and tone control,
and a high-tension battery of a capacity
adequate for giving six months’ good service.
For the mains man a five-valve superhet,
incorporating all the refinements mentioned.
Sets of both kinds must be easy to tune and
both must have resonance indicators.

And the price? I don’t really see why
either should cost much more than a {10 note
and still be made of good and completely
reliable components.

* * *

Jury of Listeners?

UNTIL the applause-meter about which I
told you a week or two ago becomes a
practical affair, the B.B.C. must always find it
hard to discover just what the big body of
listeners—and it is a pretty big body nowadays
—thinks about the various items of its pro-
grammes.

I wonder whether they couldn’t submit the
proposed items to a kind of jury of listeners
before making a final decision to put them into
the programmes. It would be no good to make
the tests in a studio of the theatre kind, with
the jury seeing das well as hearing. Matters
would have to be arranged so that the artists
were in one room and the jury in another,

Choosing the Jury

OW would the jury be chosen? That is

a bit of a problem, isn’t it? You want
it to be representative of listeners of all kinds.
It would have to be neither too large nor too
small. About twenty seems to me a reason-
able number. How are you going to find
twenty average people?

I would suggest that listeners willing to
serve on the jury be asked to send in their
names, that the letters received be thoroughly
mixed, and that twenty be drawn from the
pile. In this way you would get a fair sample
of normal listeners. I am not proposing a
permanent jury. A fresh one might be
empanelled for, say, a couple of hours whenever
proposed turns were being tried out. What
do you think of the idea?

Would You Believe It? . . . . . . . . . . . . . . Asks G. H. DALY

Fifteen years ago the Heaviside and Appleton layers
in the upper atmosphere were regarded as a ridiculous

myth for the reflection of wireless woves. Many
articles and treatise were published against the theory
To-day it is on accepted fact and can be proved.

Wireless on a ship at sea is
isuperior to wireless on land.
Sea water enables the wiréless

There is a large area of land in Asia where wireless cannot be used. This is due to the large amounts
of magnetic ore or lodestone in the soil, which interferes with the wireless waves passing over it.
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Two Hours’ Adventure

with the LUCERNE MAJOR

Results of a Test by Capt. E. H, ROBINSON

HIS gallant little four-valver will be

I no use to Aunt Matilda. Dear Auntie

would be bothered to death with three
tuning knobs, a reaction, and a sensitivity
control, all of which are intended to be used
and must be used if the best is to be got out
of a simple but efficient circuit.

This must not be taken to mean that the
Lucerne Major is difficult to use. The reverse
is the truth. I just mean that it is not a
*switch-on-and-the-music-comes”’ set.

Correct Tuning Method

After about five minutes playing about,
I- discovered the correct procedure. The
aerial-tuning condenser should be set to
somewhere near the right place, and then the
other tuning knobs can be rotated, mors or
less in step until the required station is heard.

Then a touch on the fine tuning of one or
other circuit and a final adjustment of the
aerial circuit will bring in the station. “After
that, one either uses reaction to bring it up a
bit further, or the sensitivity control to reduce
volume.

When alt the more powerful stations have
been logged, searching in between them can
be done with the reaction tuner advanced
nearly to the oscillating point, which, of

Lucerne Major through its paces

course, improves both sen-
sitivity and selectivity. As I
have said, five minutes experi-
menting and a man who is
used to knobs knows all about
it.

Unfortunately, owing to cir-
cumstances beyond my con-
trol, 1 was able to give little
more than a couple of hours
on a Sunday night to testing

On the long-wave side I found selectivity
a little deficient, but this, of course, can be
remedied by the recommended procedure with
Lucerne coils of removing a few turns from the
aerial winding.

I had no time to do this, and after all it
didn’t much matter because by advancing
reaction and reducing selectivity on the bias
of the first valve I was able to get all the
long-wave stations sufficiently clear of one
another for all practical purposes.

There was, of course, the usual mess-up
caused by the now out-lawed
Eiffel Tower, but no set designer
and not the most skilled operator
could get over this trouble.

With threec separately tuned
circuits the problem arises which
is the master for calibration pur-

THERE

volume and- then bringing it up again a little
on the reaction.

It was quite an adventure to be using three
tuning knobs again, and took my mind back
to the good old days before ganged condensers
had been thought of. There is no doubt at
all that separate tuned civcuits do emable you
to get the last ounce out of a set. Separate con-
densers are, as well, considerably cheaper
than a ganged assembly.

I would not like to put a limit to the number
of stations that might be logged by an enthu-

FULL CONSTRUCTIONAL DETAILS OF THE LUCERNE
MAJOR APPEAR IN THE FOLLOWING PAGES AND

IS A HALF-SCALE BLUEPRINT ON THE
iNSIDE COVERS

poses. I was at first rather un-
decided as between the second and
third tuners, that is to say the first
and second high-frequency coils.
Eventually I fixed on the second

Long Waves

Log of Stations

{43 medium-wave and 7 long-wavers; total, 50.)
Midland Regional

National started up again.
Higher up the scale I had no
difficulty in keeping Scottish
National and Bari separate,
though Bari was not very strong.
Had I been using a few less
turns on the aerial coil I don’t
expect that Poste Parisien
would have interfered with Bres-
lau, though I managed to get
them quite clear by reducing

: . , Leipzi
high-frequency tuner, that is the M- SR Regional
third knob counting from the left, K‘;n‘,?s;”‘mh = Milan
‘and made my initial marks on the S e Berlin
anaj 3 L Strasbourg
tuning chart with Fécamp at 30, f‘ﬁel Tower London Regional
London National at 60, Post-Paris- o“s’,‘:’”b"”’ 8 Radio Toulouse

ien at 80 and London b boliss
Regional at 95 degrees. Medium Waves Breslou
I was lucky enough Budapest No. | Poste Parisien
to strike- a silent Beromunster {faint). West Regional
. . Pond Athlone Hilversum
penpd in ondon Muhlacker North National
National almost at the Vienna l[;lei(sberg
beginnin S Florence ari
= g ai my b Brussels No. | {faint) Bordeaux
and got Turin No. 1 Prague No. | Madona (faint)
at gOOd strength. I Lyons P.T.T. urin .
immediately tried for Langenberg London National
b North Regional Monte Ceneri (2)
§0€eﬂg3§§ﬂ,t ‘::t got, Paris P.T.T. s_rantfurt
instead, iMonte Cenerl. Stockholm rieste
At least, it was not the Rome No. 1 Warsaw No. 2 (faint)
h’ o Tallinn (not surely identified) Fecamp
Copenhagen prog- Munich Bordeaux (faint)
ramme which I heard.
Both these stations i ) . .
were swamped when London siast with plenty of time and patience. In

the very short time at my disposal I learnt
enough to know that I had by no means
exhausted the possibilities of the Lucerne
Major.

Now a word or two as to the conditions -of
the test. My station is at Pirbright, nearly
half-way betiveeri Woking and Aldershot.
The aerial is ‘100 ft. of wire, 40 ft. high, a
very severe test for selectivity.

T used 120 volts high tension, with- 72 volts
on the screen of the first Mullard valve
v« and 63 volts on the screen

T+ of the second valve. . The

25,0000y

—=eWTs3  screening volt pressures are
not exactly critical, but it is
as well to change about until
you get the best combination.
The first valve bias should be
o volts across the potentiometer

The quality is quite satis-
factory when reaction is not
pressed, and I had quite good
results from a simple moving-

this receiver. It happened to
be a rather difficult night in

iron loud-speaker.

my part of the world; but for
all that I logged over forty
stations on the medium waves
and the usual long-wave brig-
ade.

i

_‘g 9y
50000 0 -

Z ————
S A i

6.B-

Theoretical circuit of the Lucerne Major. A layour and wiring guide is

printed on the inside covers

G Those who love searching
the ether and wish to do so
with the smallest possible
initial outlay should find this
set very much to their liking.

Gas
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. shall tell you first of the set’s origin.

Topical photo

E are playing this week, as always, o

\;&/ the gallery. Excuse the phrase. What

we mean is that we are appealing to the
real backbone of this paper’s readerage—
to the amateur who loves to fiddle around.

When you have built the Major you will
have on hand the sort of set every amateur
dreams about—but owing to the need for so
often pandering to the family man very seldom
seems to get a chance to build.

Right away, family men, don’t forget your
responsibilities—don’t go and build this set,
because if you do your non-technical depen-
dents will #not thank you for putting into their
hands a set with no fewer than three tuning
controls to twiddle.

A Set for the Fan

No, let us be fair. This is not a family set.
It is a fan’s set, and as such we have no
excuses to offer for its publication. Indeed,
we are rather bucked to think that the Editor
has been so broadminded as to allow us to put
out a design that we feel in-our own hearts is
the sort of thing amateurs really want.

Well, that’s quite enough blah-blah. Sup-
pose we get on with the story? It is the story
of a set built very largely from home-made
parts—which in itself is a great attraction for
the real fan.

If we begin the story in the logical place we
We go
right back, then, to the January 27 issue of

R R A NN K

On the Lucerne Major you w
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Ever since * The Experimenters '’ announced
their intention of producing a set with two
screen-grid stages we have been receiving
letters and postcards asking when it is coming.

AMATEUR WIRELEssS, when there burst upon
a wondering world what have since become
famous as the Lucerne coils.

We admit, without blushing, that
capitalised a unique moment in broadcasting
history.
extraordinary contingency. Hundreds of
thousands of listeners in all parts of the country
were bewildered- at the upheaval in the ether
brought about by the coming of the Lucerne
Plan of wavelength distribution.

Two coils were designed and produced; a
simple coil without reaction for use in
aerial circuits; a similar coil, only with
a recaction winding, for use in detector
circuits. We told you how to make these
coils in that issue of AMATEUR WIRELESS.

tuning condensers stored away in your cupboard

So great was the .interest taken in the home
construction of the coils that we realised we
might extend the idea, introducing the home
building of a selection of simple parts.

There followed details of how te make your
own -high-frequency chokes, in the issue dated
February 3. Then we brought out in
AMATEUR WIRELESS dated February 10 a
design for a cheap but efficient low-frequency
transformer. Although not relevant to. this
article, we later on brought on mains-unit
components.

But the important truth that came to- light
was the vast interest in home building of com-
ponents. With coils for modern conditions,

s

s

~
)
&

we.

We designed those coils to meet an

ill be able to use three of those .0005-~microfarad

MAY 5,

Well, here it is—so you can start

For 57/6 You Cannot .

right away. A wiring guide appea

inside covers,

but a full-size bl

available for Is. éd., post paid; when

high-frequency chokes and a low-frequency
transformer-—all built at home—readers were
in a fair way to making up a real constructor
set.

So out came the Lucerne Ranger in the
March 3 issue. A-straight screen-grid three
for under £2. That set used one of each type

of Lucerne coil, two high-frequency chokes

and the low-frequency transformer. It was

a nice clean little layout—very simple to &

build, with practically no wires crossing.
People are still building this set, which we
really do think is an efficient family job.

No sooner had we brought out the Rangere

than we were asked for other types of sets with
Lucerne coils. So for a start we designed the
Minor, a two-valver for local work, with a
Lucerne coil fitted with reaction.
See AMATEUR WIRELESs for
March 24.

At the same] time many
readers were asking whether a
Ranger with two screen-grid
stages would be practicable.
We did not know at the time,
but we certainly saw no reason
why it should not work.

We have therefore spent some
time on such a set—and the
Major presented in all its glory
this week is the result. Rather
a long history—but we think it
was necessary to explain how it
came about.

Its past history accounts for

= its somewhat unorthodox

design—particularly the use
of three tuning condenser
controls.

As with preceding Lucerne sets, the heart
of the design is the coil. Now we canngt stress
too much that this coil is very much what you
make it—even if you buy it. Which is.not
meant to be funny, really.

What we mean is simply this : the standard
windings are arranged to suit average condi-
tions, a fair compromise between selectivity
and volume requirements.

If, though, you'live quite a long way from
a broadcasting station, or conditions locally
are poor for radio reception, you must be pre-
pared to lose some selectivity in order to gain’
the essential output volume. Even by adapt-
ing the coil slightly to this need, you will not

e
R . 7

i

Tuwisting the battery leads of the Lucerne Major four-valver into a single cable for the sake of
neatnicss—a point of importance to many constructors
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Beat the LUCERNE MAJOR

puilding it | ask for No. AW433,

irs on the | designed for simple operation—but rather
ieprint is | for maximum
 ordering, in the cheapest way. A set for fans!

suffer station jamming—the coil is inherently
selective.

The very simple process involved in obtain-
ing greater volume than the coil normally
gives is to add on 2z to 5 turns of winding to
the aerial-coupling portion of the complete
coil—the winding tcrminating at the aerial
terminal.

{’{ *  Increasing the Selectivity

On the other hand, you may live in a dis-
i trict that needs very little sensitivity but a
* good degree of sclectivity. Then what you do
?s;even simpler—take off from 2 to 5 turns of
Pthe existing aerial coupling winding.

Naturally, in this putting on or taking off
we want you to experiment gradually, adding
or subtracting one turn at a time. Only in
that way can you get really
first-rate results from our coils
—indeed we might add from
almost any coil.

There is somecthing rather
final about altering turns, and if
you are not certain right down
to a single turn that you have
the right compromise you can
leave this vexed point to be
settled by that very useful little
component, the aerial series
preset condenser.

Of course, this® condenser
adjustment for coupling applies
only to the acrial circuit.
There are two further tuning
circuits  between the high- |
frequency valves to be con- |

The set has not been

station-getting possibilities

-essential

play when you come
to do it. But what a
difference it makes to
results !

So much for the
introduction
to the Major. Itis, as
you will have gathered
from our last week’s,
er, blurb, a four-valver |
with two screen-grid |
stages, detector and
triode power output.

Looking at the
practical diagrams it
will immediately strike |
you.that there is some-
thing familiar about

sl

Here is a set for the real radio fai.

i

pot for volume control, with
switch included, a preset con-
! denser for the aerial circuit, an
. extra high-frequency choke, a
valve holder and a .0o3-micro-
farad fixed condenser.

As you can imagine, we have
had to alter the switching
arrangements a little. There is
| in the Major a three-point
* switch for cutting off the low-
- and high-tension batteries, and
. a four-point switch for wave-
changing.

" Controls on the front from left

to right are as follows: (1)
volume control, with integral

sidered. We hopc that you ; _ : . — . switch at minimum setting to
will be sufficiently Lkeen to Insertingwthe valves g’ their holders so that the Lucerne Major can be pur 4" out " the grid-bias batt%ry;
into operation.  See if you can bear Capt. Robinson’s bag of stations (2) - aerial-tuning condenser.

(3) on-off switch; (4) second

l This plan view of the Lucerne Major should be consulted in conjunction with
the wiring ginde on the inside covers

adjust each circuit’s coil in turn—so that after
say half an hour’s careful work you will have a
real world-beater. )

. You will cértainly have a set with amazingly
good selectivity and plenty of punch to bring
in even the weak stations.

\ For the love of Mike don’t imagine that this
¢oil adjusting is difficult. It is sheer kid's

0 S AN AR A Al e A A e A A kR e e

the layout. Of
course there is

it is the
Lucerne Ranger
layout in every
detail, plus the
extra compon-
ents for the
additional high-
frequency stage.

The model
photographed is
actually a com-
pletely new set
—but it is made
up from all the
parts used in our
original Ranger.
There is abso-
lutely no devia-
. tion whateverin
; this part of the

F—— - Major.

Naturally, the
wcod panel and
metallised wood
baseboard are new, being of a size suitable to
take the additional tuning condenser on the
panel and high-frequency amplifier com-
ponents behind.

There is now an additional vertical screen,
this being between the first and second high-
frequency stages. Then another aerial coil
and tuning condenser are used, a 50,000-ohm

tuning condenser; (5) wave-change switch,
making or breaking three coils circuit at
one go; (6) tuning condenser for grid circuit
of detector; and (7) the reaction condenser.

We are not proposing to go into a lot of
boring flapdoodie on constructing this set—
if you have eyes you can see the layout from
the blueprint reproduction on the inside cover
and from the various illustrations.

Handy Blueprint

AMATEUR WIRELESS draughtsthen have
taken the Major in hand and have produced a
natty blueprint that not enly gives all the
layout details but also the point-to-point
wiring—all leads being numbered in sequence
from No. 1 to No. 70.

Looking over the set we really don’t think
there is anything else that need be said about
the construction. As a matter of fact, the

. really inside dope needed is on how to work
this set—how to adjust the voltages on the.

valves and so on.
next week.

Oh, by the way, the output stage in the
standard Major is a normal triode, but next
week we will show you how to put in a pentode
if you prefer it. -

Like the brook, we could go on for ever, but
for some reason best known to himself the
Editor thinks we have said enough for one
week, Perhaps one day we'll get a whole
issue to ourselves—and then there will be
some real fun. Can’t you imagine it?

All this we will give you

K 306 A HEHEA A A A A AN HE AR A H R
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| Home-made components and two screen-
grid stages—the Lucerne Major
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All-mains Working for Battery Sets

An Inexpensive Change-over System Explained
by PERCY W. HARRIS, M.nst.Rad.E

three classes—those who have no

mains in the house and therefore are
dependent entirely upon batteries; those who
have mains in the house and who derive their
high-tension current from mains units of
*high-tension eliminators,” depending upon
accumulators for filament current; and users
of sets worked entirely from the mains.

In this article I want to talk about the second
class—a very large one to judge by the sale
of high-tension mains units—and to_show
how at a very low cost such.users can in most
cases convert their sets to all-mains working,
and thus save themselves the trouble which
comes from battery changing, battery charging,
and the like.

Analytical Viewpoint

Those of you who do me the honour of
reading my articles regularly know that I am
in the habit of tackling problems of this kind
from an analytical viewpoint. What, then, is
the difference between a battery set, working
with a high-tension mains unit, and an all-
mains set?

Every self-contained set consists of the
receiver itself, the high-tension supply, and
the low-tension supply. There is not a great
deal of difference between a battery set and a
mains sét, so far as the chief parts are con-
cerned, but as the valves in a mains set are
of what is called the “indirectly-heated type”
in which instead of a filament there is both
a heater and a source of electrons, the heating
portion and the electron emitting surface
being separate, certain modifications are
necessary in a mains set.

RADIO—SET users can be divided into

Automatic or Free Bias

Furthermore, as the mains set does not
have a grid-bias battery, various resistances
are included so as to give what is ‘sometimes
called “automatic’’ or “free’’ grid bias from
the mains. So far as a high-tensioh supply is
concerned, there is no difference between the
high-tension unit you purchase °
separately and the one that is
built into a mains set, except in
the latter case the output is often
higher., The principle is the same,
however, as is the method of work-
ing.

gNow, mains valves are much
more efficient than battery valves,
generally speaking, but they are
much more extravagant of current.
This does not matter when one
is. working from the mains, for a
very tiny current at mains voltage
can be transformed to .quite a
heavy current at.the 4 volts used,
and the cost of this is negligible.

‘Put into figures, the heater
consumption of each mains valve
is about 4 watts, so that a three-
valve set is taking, so far as the
heater current is concerned, about
a fifth of the power required to
operate a 6o-watt lamp ! Actually
the ‘set would work every bit
as well if you ran the heaters of
the mains valves from 4-volt
accumulators, but this would be
much too extravagant for these
days, although it is no more than’
e used to use in the pioneer days
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of wireless, for then our battery valves took
just as much current at the same voltage !

Now there is a scheme, very little known
at present, and worthy of much wider adop-
tion, which consists in taking a battery set,
substituting mains valves for the battery
valves at present in use, using the same
high-tension unit as you have at present, and
operating the heaters of the mains valves
from a simple and inexpensive transformer
designed to step down”the mains voltage to
exactly the four volts required.

The cost of converting your ‘set is merely
the cost of three new mains valve holders,
three mains valves, and a 4-volt transformer,
a good example of which can be obtained,
sufficiently large to supply even a four-valve
mains set, for about 10s. 6d. The cost, there-
fore, apart from the cost of the new valves
{you would have to buy new valves sooner
or later in any case) is approximately 13s., for
which price you are completely delivered from
all battery troubles for evermore !

You will notice that I have not mentioned
the question of grid bias, which can be made
automatic if you desire, but on the other hand
the substitution of resistances with shunting
condensers to effect the automatic bias will
add to the cost and give you a little further
conversion trouble and personally I prefer in
such ,a case to use a grid-bias battery as
before. Such batteries cost only a few pence
each and last about a year and, therefore,
cannot, by the most pessimistic person, be
called a bother or trouble.

The scheme I have just outlined of sub-
stituting mains valves for battery valves,
operating the heaters from a 4-volt trans-
former, is practical, economical, and gives a
minimum of alteration to the set, and changing
your grid-bias battery once a year is the only
remaining thing you have to do.

There are certain limitations to this scheme
which must be carefully considered, chief of
which is the actual output of the mains unit.
You must choose mains valves so that the
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total high-tension current consumption at
the operating voltage of .your high-tension
mains unit does not exceed the figure for
which the unit is designed. A list of suitable
valves for such a conversion is given' in the
table opposite.

Gaining Efficlency

If you are fortunate enough to have a mains
unit giving very high output, then there is
no reason whatever why you should not use
much larger output valves, but in any, case
you are going to gain in efficiency by the
change, as well as save yourself a good deal
of inconvenience and be sure of having your
set in best working condition all the time.'

The actual wiring alterations are very small
and are shown in the accompanying diagram.
(Fig. 1.) In a battery set the negative battery
lead is earthed, and to this come the various
return leads such as positive of grid bias,
the earth side of coil, condenser, and so forth.
With the mains valve conversion, the valve
holder has an additional pin for the cathode.
The heater leads are connected to what are
normally the filament terminals, and these
two terminals must therefore go to the trans-
former.

Three Transformer Terminals
The 4-volt transformer (see Fig. 2) has
three terminals, one of which is the centre
tapping of the 4-volt winding. To make your
conversion join the cathode pins of the new
valve holders together and to earth, and

bringing all the connections which usually

go to the negative filament to this common
cathode lead. The leads which normally
would go to the battery, both positive and
negative, now.go to the outer terminals of
the 4-volt winding (it does not matter which
goes to which) and the centre tap is now
joined to earth and cathodes. The high-
tension negative also goes to the earthed
lead. Grid-bias positive goes to the common
cathode lead and the other grid bias arrange-
ments remain as for a battery set.

You will have to cut out the
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usual on-off switch as the heater
current will be turned off from the
mains. The best thing to do is to
short-circuit it behind the panel
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so that it does.not matter whether
the switch is in or out. You could,
of course, bring a mains switch

into the set to this point, but I

do not recommend you to do this,
and the ordinary type of battery
switch must not in any case be
used for mains.
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Figs. 1a and 1b show the alterations needed to go from
battery to mains heated wvalves.

nections for the filament transformer

Fig. 2 shows the con-

sets do not generally work efficiently
from mains units, but this should
not worry you, as you have
probably not been using a maing
unit with such sets in any case,
I mention this in case users .of
such receivers should contemplate
purchasing a mains unit and
converting a set according to the
scheme I have outlined. '
Think about it! The cost is
small, and the additional current
taken from the mains to operate
“this transformer is so small as to
be practically negligible so far as
cost of running is eoncerned.

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>