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The First Completely Safe 'me

Completely Practical

ALL -ELECTRIC RECEIVER
for the Home Constructor!

HERE IS THE ALL -ELECTRIC "SKYSCRAPER."
So phenomenal has been the success of the Battery " Skyscraper "-so universal the deLght
expressed by its builders in its simplicity, in its great power, in its wonderful ease of operation
--that Lissen could not bear to give this famous name to an All -Electric set UNTIL
ABSOLUTE SAFETY-the one feature for which the home constructor has previously looked
in vain in any Mains driven set-had been achieved by the Lissen designers. IT TOOK
MONTHS, BUT HERE IT IS. There are two chief safety features in this set. First, the
Lissen " Skyscraper " Power Unit ... so completely enclosed and protected in sheet metal, so
rigorously designed within for safety as well as electrical efficiency, so simplified, that YOU
USE IT JUST LIKE A BATTERY. Actually you connect up the terminals of this
 Skyscraper" Power Unit exactly as though they were the battery terminals of a
battery set. Second, THE SAFETY FUSE PLUG. You simply plug in to the mains from
which you are going to draw your power and instantly the set is completely protected. For in
each lead from the mains inserted ingeniously into the plugs, is a tiny fuse which adequately
protects the Receiver from harmful effects of excess current. Thus, when you have built
the All -Electric " Skyscraper " you and your set are perfectly protected.

HOME CONSTRUCTORS MAINS SET WITH ALL THE
FEATURES OF LUXURY COMMERCIAL RECEIVERS

Fcur Matched Valves-Variable Mu Screened Grid H.F. Stage-Power Pentode Output Stage
-Mains Aerial-One Dial Tuning-One Dial Volume and Reaction Control-All Metal
Surface-Moving Coil Speaker-Safety Power Unit-Universal Safety Mains Fuse Plug --and
a beautiful Walnut Cabinet which you can build yourself.

GREAT COLOURED CHART WITH FULL-SIZE PLANS
AND HELPFUL PHOTOGRAPHS

Send for this new constructional chart-every detail
is explained-every single stage of construction is shown
by coloured photographs. Post the coupon below and see
for yourself how easy it is to build this wonderful new
all -mains receiver.

Complete Complete with
with Table Model Consolette Cabinet and Moving -

Cabinet- Coil Loud -speaker --

£8-15-o £10-12-6
To LISSEN LTD., Publicity Dept., Isleworth.

Please send me FREE copy of the Chart of " All -Electric Safety
A.0 Skyscraper."
Name

Address

A.W. A.C. 4.

UNIQUE SAFETY FUSE PLUG

Don't Forget to Say That You Saw it in "A.W."

No harmfully powerful
current can possibly flow
from your, mains .to your

Skyscraper. The
spec.al safety fuse plug
completely protects you
by introdueM,,2 a. small

ft,s,, into -each lead.

FOUR MATCHED

POWER VALVES

The four valves of, the
A.C. Safety Skyscraper

Are snatched to each
other and to the mkt Of
the special circuit.; to
give the -utmost power,
utmost rairze, utmost
fidelity of reproduction.
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ALL THE LATEST I
THIS week's issue, as you can see from the

extensive contents, is a special Radio
Development number. Never has there been
a year when so many new ideas have been
brought out in advance of the Radio Exhibi-
tion. This number includes specially prepared
descriptions of the latest ideas in sets, circuits,
valves, batteries, speakers . . . in fact, every-
thing in which big developments have been
made. Class B, Q.P.P., Ferrocart, Westector
and other developments are authoritatively,
dealt with.

SUCCESS AT WASHFORD
S0 far the signals from Washford high -Power

station have fairly bombarded the South
Wales coast. Apparently the signals have no
difficulty in getting across the Bristol Channel
without loss of energy. The minimum service
area is estimated to be 70 miles radius. Across
the water to Pembroke, which is about Too
miles away, signals are expected to provide
something like reliable service. These tests

have already shown that North Wales will not
get good reception, because after dark the
indirect ray will cause fading. Welsh listeners
not served by the new Welsh stations will
therefore have to wait patiently for the Droit-
wich high -power National station.

SMALLEST POPULATION SERVED
(IF all the Regional service areas that, of

Washford seems to embrace the smallest
population. It is estimated that in the maxi-
mum possible service area there are only
3 % million potential listeners. These compare'
with the four million Scottish listeners and the
very ,much greater populations served by
London and North Regional stations.

BELFAST SITE

Engineers Narrowing Down Their Choice
TWO sites to the south of the city of

Belfast now appear to be favoured for the
final choice for the locality of the new high -

power Belfast

THE HOME -CONSTRUCTOR AFLOAT !

Jack Tar makes his own sets ! This picture, taken on board H.M.S.
"Hood," shows amateur sets being made for the men to use when off duty

station. Recent
tests have elim-
inated several of
the other possi-
ble sites we men-
tioned some
weeks ago, and
it should not be
long before the
B.B.C. knows
definitely where
its Northern
Ireland station
will be finally
fitted up.

AUSTRALIAN
SERVICE

CHANGES
ANEW sched-

ule has been
drawn up for
Australasian
subscribers to
the B. B. C.'s
Empire service
from Daventry.
The new service
will be arranged
on the basis of
the best technical

Also in this Issue-

FEATURES YOU SHOULD
NOT MISS

Building Your " A.W." Class B
Three.

The Valve in Radio Progress
To -day.

H.F. Coils with Iron Cores.
What is New in Short-wave

Work.
Batteries for Class B and'Q.P.P.
Transformer Development.

AND SPECIAL SECTION FOR
BEGINNERS-" WIRELESS

MADE EASY"

times for listening. In June and July, for a
start, the period from 50.30 to 12.3o a.m.
B.S.T. will be changed to a period from 5.3o to
7.3o a.m. B.S.T. This will mean that Aus-
tralian listeners will get their Empire pro-
grammes in the early evening. As the seasons
change throughout the year, so will the
programme -time schedule. Only in this way,
the' B.B.C. has decided, can a really reliable
signal be sent round the world on short waves.

THOSE THREE EMPIRE ANNOUNCERS
TO the Empire announcers team of Messrs.

Lampson and Schewen has now been added
Mr. Shanklan. These Empire announcers have
to work very hard-probably harder than the
home announcers 1 They seem to be bearing
up very well under the strain of losing so
many hours natural beauty sleep. During the
holidays the present staff of announcers will
have to be relieved, and there is a strong
possibility that a fourth Empire announcer
appointment will be made in the near future.

FIRST ARREST AT " B.H."

PEOPLE
who are wanted by the polict

really should not broadcast, because the
B.B.C. has an annoying habit of publishing
their names in the programmes beforehand.
The other day occurred the first arrest at
Broadcasting House, when an artiste, at the

NEXT WEEK : A NEW REGIONAL "ONE" DESIGNED BY B.B.C. ENGINEERS



1/14*ur Wira6j 654

LNEWS  8  0,0 S I p  OF THE. EK
and of his turn, was discreetly whisked away
by two waiting policemen. There are crimes
and crimes, as Strindberg wrote, and we can
think of many glaring examples of artistes
whose criminal lack of wit in so-called variety
programmes might justify their removal by
minions of the law at the end of their execrable
performances !

NEW SPONSORED PROGRAMMES
rr HE new sponsored programmes from

Athlone on 413 metres have now started
up and from 9.45 to 10.45 p.m. you can look
forward to hearing advertisers' programmes
(many of them directed to British listeners)
f:om Athlone. The Athlone programme is, of

nurse, relayed by Cork on 225 metres. These
publicity broadcasts from Athlone constitute
the first for British listeners from any English-
speaking station on this side of the Atlantic
and in view of the sale of Radio Paris to the
French Government-and the possibility of the
French sponsored programmes starting up
from another station-there may be some big
changes in adVertising "on the air."

ATHLONE'S WAVELENGTH
ATHLONE'S wavelength of 413 metres is

not entirely suitable for the zeception of
the sponsored programmes all over the British
Isles. So it is good news that the Saorstat
authorities behind Athlone .are going to Lau-
sanne next month-together with B.B.C.
experts, and . broadcasting engineers froin all
European countries-to discuss the wavelength
changes. And as a result of the' Swiss Con-'
ference, Athlone may get a better ..wavelength.

SUMMER 'LIGHTNESS
THE provincial stations of the B.B.C. are

to follow the lead of Head Office regarding
the lightening of programmes during the
summer months. A certain amount of criticism
has been roused in the provinces by the

decision to discontinue alternative programmes
between July 2 and September IC during the
hours of 6.3o and 8 p.m. on week days. At
this time one programme only will be provided
and the alternative programme transmitters
will be closed down. The reduction in the
number of talks during the summer is; on the
other hand, generally welcomed, and in the
Scottish Region there will be only one series of
taikes, entitled "HOlidaYs in Scotland."

IN SCOTLAND
E are keeping over most of our heavy
feature programmes and big plans until

the autumn," said an Edinburgh official of the
B.B.C. "It is intended to organise a series of
public concerts in the big studio at Scottish
Broadcasting House, Edinburgh, commencing
on April 25, and continuing during May and
June. The Scottish Philharmonic Orchestra
will be conducted by, among others, three
Scottish composers, including Ian Whyte."
The last named is the B.B.C. Music Director
for Scotland.

BEHIND THE TIMES !
IT seems odd that Radio Paris, when it
I relays parts of the London Musical Festival.
from May 8 to 19 shmild make use of a radio
link. What is the matter with the highly
developed land -lines ?- Presumably the French
will take the Daventry Nationol programme,
which must be very, well received in Paris.
Talking of foreign relays, you may be interested
to hear that the B.B.C. will relay from Stutt-
gart on May 9 a programme of folk music,
using, of course, the usual land -line connections.

AFTER " THE BIG STUFF ! "
WE hear that Mr. Herbert Glover, the
Director of Talks and Outside Broad-

casting for the Columbia system of America,
is shortly meeting his opposite number of the

As the " mike " sees it. A new photograph of Henry Hall and the B.B.C. Dance Orchestra
in one of the Broadcasting House studios. Les Allen, the popular vocalist in the B.B.C.

Dance Orchestra, is seen on the left
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B.B.C. when he lands in this country from an
extensive European tour. Apparently, Mr.
Glover has been after "big, guns"for relay to
America.

DANCE MUSIC IN MAY
DANCE fans will welcome the return to the

broadcast programmes of Bertini, whose
band gets one of the Monday evening dates in
May. The other four Mondays of the month
will be equally shared by Syd Kyte and Harry
Roy. The rest of the dance schedule remains
unchanged.

TWO REGIONS WITHOUT CHIEFS
EDWARD (" RED TED") LIVEING, the

popular North Regional Director, is
temporarily in London and Cleghorn Thomson
has resigned as Director of the Scottish
Region, so two of the Regional broadcasting
areas are at the moment without permanent
chiefs. Some difficulty is likely to be en-
countered in finding a successor for Scotland;
as it is necessary for the new chief to be a Scot
and to command the confidence of the Edin-
burgh and Glasgow factions. --no sinecure !

THE FREUD OF RADIO ?
RTC MASCHWITZ (how that young man

keeps in the news, doesn't he ?) is now
making a study of the psychology of listening.
He may yet become known as the Freud of
broadcasting ! Seriously, Eric is determined to
re -introduce the comic song, with the difference
that the new type of song will tell a story in a
funny way, as a Welconie change from_ the
nauseating sob-stOff of syncopated dance tunes.

OSCILLATION COMPLAINTS

Many More About Man-made Static
drINE of the most remarkable features of the

B.B.C.'s technical correspondence is the
almost entire disappearance of complaints
about local oscillation. Of course, this is
largely due to the fact that most sets of to -day
are either non -radiating are operated by
listeners who have at last learned that au
oscillating detector is not so sensitive as
a just wring to oscillate" detector.p Unfor-
tunately, electrical interference is rapidly
increasing and complaints to the B.B.C. are
growing daily.

POST OFFICE ON THE TRACK
ALTHOUGH the sensible course would be

the forbidding of the manufacture of
electrical machines without provision for the'
suppression at source of ether disturbance, the-'
Post Office is at present manfully Combating-'
listeners' difficulties by patient --and- intensive
investigation. The first thing they do is tb
remove the aerial and earth. If the trouble -
continues a portable set is brought- into uSe 
as a simple form of direction finder.

SHARMAN 'S NEW "FINDS "
EVER on the lookout for new talent for

broadcasting, John Sharman, B.B.C.
producer of many successful variety shows,
has found two new stars, or rather potential
stars. One is Tessa O'Shea, a comedienne
whose style is said to be a cross between Lilly
Morris and Clarice Mayne. "She is full of
personality," enthused a B.B.C. man, "is very
young-in her twenties-and has brains !"
Well, judge for yourself on April 29, when
Tessa makes her broadcasting debut from
London. The other find is Arthur Askey, who
is a funny Man of the Leonard Henry type.
If he is half as funny as Leonard he 'will pass
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PAD* P OGRESS TODAY
At the present time it is the valve that is setting the pace for the designer. The rapidity of development in electrode compli:ation

is setting the set designers a problem as to the best system to adopt in consideration of cost, efficiency and adaptability

AT the time of writing this review of the valve
position as it is at present in this country

there is nothing which can be, described as
fundamentally new in valve technique. Under
such description would come the thoriated dull -
emitter in 1921-the gradual evolution of the
oxide coated technique as applied first to
battery valves and later the introduction of the
separately heated cathode. Possibly the screen -

(2) Combinations of established electrode
arrangements into the one envelope or
on the one base.

We can then examine the picture more
clearly and allocate the various types of valves
which are appearing to one or other of these
two classifications.

During the last few years we have seen the
gradual substitution of the straight " triode"

which have been a feature of many screen -grid
tetrodes and often of great value in circuit design.

The screen pentode, therefore, can be said
to be a multiple control valve with moderately
low grid -anode capacity, and absence of
secondary emission or negative screen currents,
being thus capable of working with a much
lower anode voltage, or alternatively with a
higher load resistance and greater undistorted

CONNECTIONS
1 Screen grid
2 Control grid
3 Cathode

54 }Filament

6 Anode

ILE OR SCREEN PENTODE DOUBLE -DIODE TRIODE

CONNECTIONS
1 Diode anode (1)
2 Cathode

43

5 Diode anode (2)
6 Triode anode
7 Grid

CLASS B.

CONNECTIONS
1 Anode valve (1)
2 Grid valve (1)

34 }Filament

5 Grid valve (2)

6 Anode valve (2)
Class B

grid valve in 1926 and the early bi-grids
represented fundamental novelties as the first
attempts to introduce multiple control of the
electrode stream.

- All the " new " types which are appearing,
or expected to appear, on the British market
may be divided into either :-

(I) Modifications of existing valves design
_ incorporating multiple electrode control.

w

A Load resistance line for screen -grid tetrode.
B Load resistance line for same screen -grid

tetrode at lower screen voltage.
C Load resistance line for H.F. or screen pentode.

Indicates output voltage in each case.
Diagram shows increase in output voltage ob-
tained by decrease in screen voltage of tetrode,
and still further increase In output by introduc-
tion of pentode grid. The H.F. pentode gives
similar effect to reducing screen voltage, but does
so without reduction of mutual conductance.
Note flat-topped characteristic of pentode, indi-
cating high impedance

in receiving sets by the tetrode or screen -grid
valve and by the pentode, and receivers
employing only triodes in all stages are now
comparatively rare except in the cheaper
battery sets where cost is a primary considera-
tion. The screen -grid tetrode, therefore, is
the valve which, naturally enough, appears to
have exhibited the most marked progress-in
strengthened electrode design, higher efficiency
or "mutual conductance," and modification to
grid design which has given us the variable -
mu valve, a most important development
allowing real progress in set design.

The Screen Pentode
The screen -grid valve as hitherto designed,

however, suffers from one or two drawbacks
which this year appear to be indicating an
amalgamation, so to speak, between it and the
pentode. Two of the shortcomings of the
screen -grid tetrode are variations in screen -
grid current which may in extreme cases
attain negative values, sometimes making
control of screen volts difficult, and the presence
of secondary emission from the anode which
limits the load resistance and output voltage
permissible without distortion. Both these
defects are absent in a well -designed pentode
and hence the trend to introduce the third or
"suppressor grid" of the pentode into the
screen -grid valve. Such a valve, known as an
H.F. or "screen" pentode thus combines the
advantages of both types and may largely
supersede the tetrode.

As the "variable mu" characteristic is to
be incorporated in these "screen pentodes"
their utility is further increased for use as
amplifiers in H.F. or intermediate -frequency
circuits. There is no indication, however, that
such valves, now in development, will attain
the same low values of grid -anode capacity

voltage output. It is thus likely to be useful in
single -stage H.F. or I.F. amplifiers, or as a
combined modulator -oscillator in super -het
circuits.

Under the second classification come two
new classes of valve likely to find wide applica-
tion and to prove of great usefulness to the
set designer and benefit to the user.

In these valves the complete and separate
electrode systems of two valves-each a
complete unit in itself-are mounted together
on a common base and in the same bulb.

V'

LIMITER'
$ DISTORTIO*
,A.St9 OPERAT-

GRID VOLTS
+

Typical characteristic of
triode used as leaky -grid
detector, in which the
input H.F. voltage is
limited by the triode
characteristics which in-
troduce an ode -bend rec-
tification and distortion.
The sensitivity is effected
by the L.F. amplifying
properties of the triode
within the limits of dis-

tortWniess operation.

PRACTICALLY LINEAR
rECTIFICATION

INPUT N.F. VOLTAGE

Typical characteristics of
diode detector in which a
large input H.F. voltage
can be handled without
distortion, and the recti-
fication is extremely
linear for both weak and
strong signals. The diode
gives no amplification in
itself, but its rectified out-
put can be applied to the
grid of an amplifying
triode in the same bulb,
thus restoring sensitivity

Actually, of course, no technical advantage is
gained by this process of combination and the
advantage is mainly that of saving space and
possibly cost (though the latter point is not
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necessarily applicable to the valve manu-
facturer !).

The first of the multiple valve classes to be
considered is the combination of a diode detector
and an amplifying element-either triode,
tetrode or pentode. Diode detectors have been
in use for many years-in fact, the diode was
the original form in which a valve was con-
structed and from whence it obtained its name
-a "one-way device." Owing to the demand

GM 0 VOLTS

H.T.
VOLTAGE

Typical characteristic of
ordinary triode Rower
valve, showing value of
standing anode current
(LA.) required to enable
adequate power output to
be obtained. The mean
Value of I.A. remains
constant independent of
signal strength, providing
no overloading occurs

VOLTAGE

Shape of characteristic of
Class B triode, showing
reduced Value of standing
anode current (I.A.). The
mean value of I.A. rises
according to the strength
of signal. Diagram shows
valve designed for nega-
tive bias, but electrodes
could be so designed to
work at zero bias if de-
sired, to obtain similar

results

for high sensitivity, however, the diode pure
and simple has not taken its place in commercial
broadcast receivers, where for detection use
has been made of the amplifying properties
of the triode in combination with rectification
of the H.F. signal in its grid or anode circuit.
Thus, we have grown accustomed to the leaky -
grid or anode -bend detector which, in effect,
is simply making use of the diode principle
with an amplifying element tacked on.

How, then, does the proposed diode -triode,

656
for example, score over our old friend the
leaky -grid detector, since both are in essence a
combination of rectifier and amplifier in one
bulb and the controlled electrons are emitted
from a common cathode or filament? The
answer is that in the diode -cum -amplifier
combination of the new valves the amplifier
portion is controlling an entirely separate
portion of the electron -emitting cathode and is,
in fact, most carefully shielded from the diode
section, so that pure rectification of large signal
voltages can be effected without affecting the
amplifying characteristic of the triode, tetrode
or pentode part of the valve. In fact, it would
be quite possible to use the amplifying half to
amplify signals either before or after diode
rectification, according to the design of dual
valve and accompanying circuit.

The double-diode-trioe, as an example of
one of these multiple valves, thus forms a
compact means of distortionless detection of a
wide range of signal voltages combined with
amplification of the rectified output. It may
be applied to a straight set to attain this simple
effect, or in more complicated circuits to
achieve the result known as automatic volume
control. This may take several forms, involving
circuits of varying degrees of compleXity, and is
bound to be one of the most valuable applica:
tions of this class of valve.

A second example of the multiple -valve class
is to be. found in the " double Class B" amplifier
valve. This year is remarkable for the
efforts of the valve manufacturers seemingly
to complicate -valve construction at their own
expense in -or -der to give the user the benefits
of saving in space in receivers, reduction in
the number of valve holders necessary and, in
some cases, lower valve cost. For years the
battery set man who wants more undistorted
pOwer than that possible from the humble
(but by no means to be despised) 2 -volt power
valve, has perforce been driven to the use of
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two valve holders for a push-pull output stage
-now he will be in a position to get that extra
power by the use of one valve only. Inciden-
tally, the characteristics chosen for the multiple
output valve 'are those chosen for the type of
circuit known as Class B, in which the maxi-
mum increase in power output is obtained for
only a slight increase in total working H.T.
current, so that a double advantage is gained.

It is unnecessary here to enter into a detailed
discussion of what " Class B" entails -that
has been adequately described elsewherebut
these new "double" output valVes certainly give
the battery -set user a chance of real volume
without the necessity for the addition of many,
if any, additional components.

Each section of these double Class B valves
consists in effect of a triode, the characteristics
of which; taken alone, would resemble those of
a very high impedance H -class valve, normally
used for resistance -capacity amplification.
This is to simplify the grid -biasing arrange-
ments, and in some of such valves the single
impedance is so high that no grid bias at all
need be used although the combination of the
two electrode systems in a: correctly designed
push-pull circuit can produce a considerable
power output without distortion.

A curious characteristic curve is obtained
from the Class B valves taken singly, resembling
what we are accustomed to see in pentodes.
This is due to the fact that the grid voltages
are nearly always positive instead of the

'accustomed negative values, and the net result
of- such an electrode design is that we get
pentode efficiency with triode construction.

These double valves for Class B find their
chief application in battery , sets and do not
show up to such clear advantage in A.C. sets
where ample power supply is usually available.

The Concluding Instalment of this
will Appear Next Week

BATTERIES FOR. CLASS B AND Q.P.P.
Improvements in dry batteries have resulted in longer life and greater effective working
capacity; also manufacturers have produced special types for Class B and Q.P.P. All

these improvements are dealt with in this article.

JUST as experts were wonder-
ing if the popularity of battery

sets was on the wane, owing to
high running costs, along came
Q.P.P. ancl Class B to revolu-
tionise battery set operation.

Dry -battery manufacturers lost
no time in bringing out special
batteries for these new output
systems.

A few comparisons between
voltage drop under load and
increase of internal resistance

A good 60 -volt battery by
Bellesen, typical of modern

design

show the good performance of
modern batteries.

A Hellesen 99 -volt standard
capacity battery gave an initial
voltage of roo on load and the
internal resistance was only about
120 ohms. Over a lengthy period
of working on intermittent dis-
charge the voltage very steadily
fell to 5o and not until about
two-thirds of the working period
had elapsed did the internal
resistance rise to a maximum of
Boo ohms.

An Ediswan single -capacity
type tested under similar condi-
tions showed that 25o hours
(working) life are obtained before

A Drydex battery produced
for Q.P.P. receivers, with an
independent grid -bias sec-

tion
the cells have dropped under half
the rated voltage. What is even
better is that the internal resis-
tance remains very low during the
greater part of the discharge
period. Indeed, at the end of a
useful life the resistance is only in
the neighbourhood of 500 ohms.
The actual capacity obtained on
test was 1,76o milliampere -hours,
which is over 40 per cent. better
than a value which used to be
considered standard for the single -
capacity cell. These test figures
are only selected- at random from
a large amount of material ob-
tained by the " AW." Technical
Staff.

Fine adjustment of voltage on a
dry battery is, essential and some
manufacturers have gone out of
their way to provide for this. One

type of Ito -volt standard -capacity
Lissen battery, for example, is
tapped at 25, 34, 43, 52, 61, 7o,
79, 88, 97, ro6, 115, and 120.
Incidentally, the Lissen "new
process " is typical of the honest
endeavour made by battery manu-
facturers to prevent rapid polari-

A Pertrix ultra -capacity
battery specially designed

for Q.P.P. working

sation and to produce a good
milliampere -hour figure per cell.

The introduction of Class B and
Q.P.P. has induced manufac-
turers to include an entirely
separate grid -bias section in the
same carton as the H.T. section.
And in addition, the H.T. section
is tapped in very small stages, so
that you can choose the most
economical working voltage.

Among the many Drydex bat-
teries, for example, is one made
specially for Q.P.P. and Class B
purposes. This, the type -HL63,
includes a separate 18 -volt bias

section. The main H.T. section
gives 135 volts and is tapped at
every II/2 volts from 120 to 135.

Typical also of modern battery
development in connection with
Q.P.P. are the four latest Pertrix
batteries for use with Q.P.F.
receivers. The ultra -capacity
Pertrix cells for Q.P.P. are not
electrically connected with the
grid -bias cells, but the grid -bias
section is made up with the same
ultra -capacity cells as in the H,T.
section. The inclusion of the grid:
bias portion in the main carton
ensures a new bias battery is
brought into use along with the

One of the Lissen New -
process super -power bat-

teries

H.T. battery, thereby eliminating
the risk of damage to the vabes
in the Q.P.P. stage by excessive
anode current, which is caused by
an exhausted bias battery.

Andther typical modern bg.ttery
for Q.P.P. is the 150 -volt stan-
dard -capacity Ediswan with a
recommended discharge rate of
to milliamperes. This is a 15o -volt
job tapped for Q.P.P. and has
a separate IS -volt bias section.

Many manufacturers are recom-
mending a Ito -volt double -
capacity battery for Class B work.
Ther-Siemens 1168 is an example of
this.
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NEW IDEAS IN MODERN RECEIVER DESIGN
(1) Control of Tuning. Many of the simpler sets, that is with two

tuning stages and a single high -frequency amplifier, have ensured
accurate ganging all round the dial by the use of a main control knob with

super -imposed trimmer knob. In this
way the simplicity of tuning is not
sacrificed, because for most station -
logging only the main knob has to be
turned. At the extremities of the -
tuning scale the additional control on
the trimmer is a great aid, a; in this
set, the Atlas Lambda three -valuer, a
test report of which appeared in the
January 28 issue of " Amateur
Wireless."

(2) Effective Valve Screening. The
great importance of screening between
the anode and grid circuits of the hiez-
frequency and detector stages has

long been recognised but only within the past year or so has inter -stage
screening been carried to its logical limits. Many sets now are built on
metal chassis but this is not considered enough, and elaborate precautions are
taken to prevent any interaction in
the parts fitted above the chassis.
In this set, for example, the Sunbeam
B33 three-valver, the three valves are
well screened from one another.
Fuller details were given in " Amateur
Wireless" dated January 14, 1933.

(3) Power Supply Simplification.
Quite a number of the latest sets
make use of the metal type of mains
rectifier, for obtaining the high-
tension and grid -bias voltages from
the alternating -current mains. Nowa-
days the power supply is frequently
built in as part of the chassis. In this
Regentone Quadradyne set, for
example, the metal rectifier is suspended in a convenient position at
one end of the metal chassis, with the power output valve immediately be-
hind it. The high -frequency and detector valves are quite distinct.

Full test report, " Amateur Wire-
less" dated April 15, 1933.

(4) Station Indicating Dials. One
of the most attractive ideas for
easing the job of station logging in the
new commercial sets is the use of a
station calibrated
scale. Here, in the
Regentone set, we
have a good example
of this new tendency.
There is a large and
easy - to - read hori-
zontally mounted
scale, with a pointer

3. moving across it and
controlled by the main tuning knob. In addition to
the wavelengths for both wavebands a number of the more
important foreigners are clearly and accurately marked
along the top. Test report in " Amateur Wireless" dated
April 15, 5933.

(5) External Loud -speaker Connections. Although
it is true that the modern type of set consists of a
chassis with a self-contained moving -coil or moving -iron
loud -speaker, it is nevertheless equally true that many
listeners want an external loud -speaker, either in another
room or as an addition to the self-contained one. Some
sets make provision for cutting out the internal loud-

speaker when the ex-
ternal one is wanted
alone. In the Six
Sixty Super Five,
described in
"Amateur Wireless"
dated April 8, 1933,
there is a simple
plug adaptor where-
by the internal
moving -iron loud-
speaker can readily
be disconnected, or
it can be used with
an external one.

(6) Simplifying the Control Layout. Many ingenious methods have
been adopted by set makers to compromise over ease of control en!
efficiency of operation. One of the easiest ways of achieving simple -
looking control, and at the same time retaining all controls essential to good
performance, is to remove some of the
subsidiary controls to the side of the
cabinet ! The psychological effect is
very valuable, as in this Bluespot
four-valver, described in "Amateur
Wireless " dated February is, 1933.
Note the aerial compensator on the
left.

(7) P43W Tuning Dial Develop-
nonts. As already mentioned, the
wavelength -calibrated tuning scale has
come into its own as a valuable
means of simplifying station logging.
Various methods have been tried to
overcome the obvious difficulty of crowding so much information in so
small a space. One of the neatest of the wavelength and station marked
dials is on the Six Sixty Chassiset, described in " Amateur Wireless "

dated January 7, 1933. In this set OA
scale is circular, and in conjunction
with an ingenious lighting system the
stations are made very easy to read.

(8) Screening in the Modern
Chassis. Some of the latest chassis.
for super-hets in particular, are
marvels of compact yet effective
disposition of components. A very
good example is the Marconiphone
model 256, described in " Amateur
Wireless " dated January 21. In this
chassis are arranged altogether seven
valves, six of which are for the super -
het sequence and the remaining one
for the mains rectifier. All these

valves, with the exception of the power valve, are metallised, so inter -
valve screening is not required, except for the intermediate -frequency ampli-
fier stage, around which is fitted a metal shield to act as an additional aid
to screening.

(9) All -wave Tuning Developments. There is an increasing ten-
dency, especially since the opening of
the Daventry short-wave service to
the Empire, to design sets that cover
all wavelengths from the very short

to the long. The
difficulty of covering
such a wide wave-
length range can be
solved with special
three- or four -
waveband coils, but
some makers prefer to
use inter -changeable
coils, as in this Geco-
phone Overseas superhet, described in "Amateur Wireless"
dated February 4, 1933. The coil units for each
waveband consist of sets of screened coils, which interlock
with the chassis connections.

(10) Radio Gramophone's Popularity. To meet the
ever-increasing demand for cheap radio -gramophones
many set makers have put their chassis in pedestal
cabinets, and with the addition of suitable accessories,
such as turntable and pick-up, have managed to produce
some excellent inexpensive instruments for radio and
record reproduction. A good example is the Ekco RG23
three-valver, of which the chassis is shown below, with
its metal rectifier for the mains supply forming an integral
part of the ccn;truction.

Each week
in " A.W."
full test
reports of
well -known
sets are

given

8.

10.
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I CIRCUIT TENDENCIES I

THE -LATEST DETECTOR CIRCUITS
WITHIN the past year many improvements

have been made in detection to cope with
the much greater inputs applied to the detec-
tor stage after screen -grid valve amplification.
Another reason for increased attention to

io$0,00on
H.T.
60v.

25,000n
HT.+

12 MFR

I -7 RATIO

Circuit for using screen -grid valve detector.
Note the high grid condenser capacity and

decoupling in the anode circuit

detectors is automatic volume control, where
the voltage applied to the detector is made
to control the amplification of preceding valves.

Screen -grid Detectors
Many sets can now use a screen -grid valve

for detection with improved results over the
normal triode valve.. The best use is for sets
having only one high -frequency stage or for
simple detector low -frequency sets-for sets,
that is, where the input voltage is small. The
screen -grid will overload on powerful inputs.

The great advantage in small sets of a screen -
grid detector is increased amplification.
Although only a small portion of the total
high amplification of the screen -grid can be
stepped off, owing to difficulties of matching
the external anode impedance with the very
high valve impedance, nevertheless what little
amplification compared with the total is

Circuit for power -grid detection, with low
values for the grid leak and condenser and
choke fed anode circuit to enable maximum

voltage to be applied to anode
obtained is greater than the amplification of
the normal triode.

Our circuit shows a good method of using a
screen -grid detector. Direct transformer
coupling is out of the question owing to the
high valve impedance, but resistance -fed trans-
former Coupling is very suitable. We suggest
a roo,00e-olirn resistance as good average.
If higher is used, although matching will be
improved, the loss of anode volts through the
resistance will be too great.

The anode. resistance should be de -coupled
with 23,00o -ohm resistance and 2-microfarad
condenser, and anode choke and by-pass
condenser should be used to get rid of high -
frequency. Coupling Condenser to trans-
former can be .or microfarad, with high -ratio
step-up transformer after it.

The grid -condenser should be .00r -micro -
farad, as this will enable a larger signal than
usual to be handled without overloading. A
x-megohm leak will serve with this condenser.
The screen -grid is taken to 6o volts high-ten-
sion and a de -coupling condenser is taken from
this point to earth.

Power -grid Detectors
Great advantage is, of course, handling of

big signal inputs without overloading. Very
useful for big sets and super-hets.

A low -impedance valve is used. This
naturally has a big grid swing. The high-
tension voltage on the anode can be increased
-should be, in fact-to 13o or even 200 volts.
This will still further increase the valve's grid
swing, and it will not overload in its function
of amplifier of the low -frequency part of the
signal.

As the anode current would probably be
excessive with this large anode voltage the
grid shduld be negatively biased, so that the
current is kept down, and therefore the wat-
tage, which is the factor that matters in con-
forming with the makers' working conditions.

Low values are used for the grid leak and
condenSer, as shown by our circuit. Note the
grid -bias battery between the earth and the
x.00,000 -ohm grid leak. These values, by the
way, are chosen to prevent frequency distor-
tion, and have nothing to do with the ampli-
fying function of the valve, which is taken care
of by the high anode voltage, negative bias
and low impedance "ofthe valve.

In the anode circuit, because of the large
current and high anode voltage required, it is
useless to use a high resistance, so we recom-
mend a good low -frequency choke, say of 200
to 30o henries inductance, with reasonable
current -carrying capacity, say up to ro
milliamperes, and as low a resistance as
possible.

This choke will be used with a transformer
in the usual parallel -feed system of coupling,
the only difference being the use of a choke
instead of a,resistance. .

One big advantage of this system of power
detection is that little or no alteration to the
set is involved. There are other ways of
handling a big detector input, but they
involve special valves or circuits.

Push-pull Detectors
Special use in second -detector position of

super-hets and in straight sets .with lots of
high -frequency amplification and where reac-
tion is not wanted. The main advantage of
push-pull detection is the handling of a big
grid swing-much more than with a powef-
grid triode valve circuit.

Also useful for short-wave sets, because the
inter -electrode capacity is halved; there are
fewer losses and reaction is easier to obtain on
low wavelengths.

In use, ordinary triodes are recommended,
with an impedance of, say, ro,000 to 13,000
ohms. Small power valves can be used if the
anode current can be supplied.

Circuit is shown. We indicate pash-pull
detector valves following the intermediate
stage of amplification of a super -het, but the
centre tap can come from almost any timing
coil-say from a tuned -grid coil in a straight

set with lots of amplification in front of
detection.

Note that owing to the push-pull action no
grid condensers are needed. The grid leak
should be low, say roo,000 ohms, taken to
low-tension negative. The anodes are con-
nected to each end of a centre -tapped high -
frequency choke. You might take a centre -

Circuit showing how to use two triode
valves for push-pull detection. No grid
condenser is needed owing to the push-

pull action

tap from one of the.mimerous.binocular chokes
on the market:. bi-, two resistances in series
could be used, each three to five times the
valves' series impedance.

If you should try this circuit with resistances,
remember that there will be a voltage drop
across them, so increase the high-tension
voltage to the maximum.

Double -diode -triode Detectors
These new valves will shortly be on the

market, their special use being for full -wave
detection with or without automatic volume
control.

LE COIL

TO H.F.
GRIDS
FOR
AVC

.5 Mn
I
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"01) 1,000

HI+
-20,000
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250.000(1

Circuit using the new double -diode -triode
valve for push-pull detection and automatic

volume "control

A diode, remember, is a simple two -elec-
trode valve with a filament and an anode. A
double diode has one filament and two anodes
for full -wave detection.. A double -diode -triode
has one filament -heater and two anodes as
before, but in addition there is a grid and
another anode 'for the amplifier triode. The
one filament is common, that is, to a double -
diode and a. normal triode, all in one bulb.

As the filament has so much work to do it is
at present made only for mains working.

Circuit shows how this new type of mains
valve can be used in a full -wave detector
circuit with automatic volume control applied
to preceding high -frequency amplification. It
looks a little complicated but really is quite
simple.
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FIRST AGAIN !
THE FIRST H.T. BATTERY FOR Q.P.P.

AND CLASS "B" AMPLIFICATION WAS A

0 Drydex Batteries were also specified for the first
constructor sets with Q.P.P. and Class "B"

amplification. There are no better batteries for these

new amplification systems than this pioneer battery by
Exide. There is a type for every set.

Special Drydex Bafteries for Cl. P. P. and Class " B " Amplification.
TYPE H.1060. 130 volts H.T.

Price - 12!6
Tappings o, 50, 6o, 641, 69, 75, no, 120 and every it volts to 130. No G.B.
incorporated.

TYPE H.1062. 159 volt plus 9 volts G.B. Price - 17/6
H.T. Neg. 6o, 84, 120 and then every 3 volts to 159. Tappings G.B. Pos.
every It volts.

TYPE H.1063. 135 volt plus 18 volts G.B. Price - 184
H.T. tapped at 6o, 7o, 8o, 120 and then every xi to 135. G.B. tapped
every ri volts.

TYPE H.1064. 150 volt plus 24 volts G.B. Price - 21/-
H.T. tapped every To} to 125, then every 3 volts to 135 and every ti volts
to 15o. G.B. tapped every 3 volts to 12, then every xi to 24.

Obtainable from Exide Service Stations and all reputable dealers.
EXIDE BATTERIES, Exide Works, Clifton Junction, Near Manchester.

Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin, Belfast.

Please Mention "A.W." When Corresponding with Advertisers
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REFLECTION AND QUALITY
WONDER how many people appre-
ciate the importance of reflection in

! sound reproduction. Sound travels
from the loud -speaker to our ears

in the form of air waves, which can be
reflected from walls and other hard sur-
faces. Most radio enthusiasts know this,
but few will realise what an important
part this plays in the quality of the repro-
duction. I had a striking example of this
the other day when I was listening to an
advance model of one of next season's
sets. The test was going on in the labora-
tory of one of our leading radio manu-
facturers and, as is often the case, the set
was not completely assembled, being in
chassis form only, coupled to a loud-
speaker mounted in an otherwise empty
cabinet.

4041
LOWERING THE PITCH
DID not like the quality and, some-
what diffidently, said so. It sounded
too high pitched for my liking. The

- engineer on the job, however, did
not seem perturbed. He picked up a rain-
coat lying over a chair-my raincoat, as
it happened-and draped it over the back
of the cabinet. To my surprise, the quality
at once became pleasant and the shrillness
vanished.

In answer to my inquiring expression,
the engineer laughingly explained that with
the empty cabinet standing, as it was, only
a foot or so in front of a wall, the upper
frequencies were not damped at all, but
were reflected from the hard surface of the
wall into the' room. Under normal con-
ditions the cabinet would contain the set
and be fitted with a gauze -lined back which
would effectively damp much of the "top,"
leaving a pleasant and evenly balanced
reproduction. - Throwing a raincoat over
the back of the cabinet had the same
effect.

It goes to show the indefinite nature of
" quality." Reproduction which is pleasant
in one room, which is heavily draped,
would sound harsh in a room with bare
walls and little or no hangings, while a set
which is pleasant under the latter condi-
ditions would sound " woofy" in a heavily
damped room. That is why a tone control
is such a useful fitting on a set. The user
can adjust the quality to suit his taste, and
to suit the room in which the set is used.

.-9Pr .14

VALVE HOLDERS GALORE
HE coming of the seven -pin valve
holder brings my collection up to
well over a dozen different kinds,
all of which have been introduced

in the last eleven years. Rather queer
contraptions some of them look nowadays.
There is, for instance, the Siemen's-Haelske
pattern, which supported a fat tubular
valve about five inches long with ebonite
caps at both ends. The valve lays hori-

561

zontally between large and rather clumsy -
looking, clips. Then there is the type
required for the old Air Force "C" valve,
with four flat spring contacts and a rather
similar, though much smaller, affair needed
for the test-tube V24. Another test-tube
valve, which created quite an excitement
in its day, was an unbreakable pattern
whose name I cannot for the moment
recall, though I believe it was of Canadian
origin. Anyhow, I can remember testing
it thoroughly by throwing it about the
room without doing it the least harm. It
was provided with a cap at either end,
each having a pair of thin pins which
fitted very tightly into spring clips.

The first type of screen -grid valve that
we had was the Round S625, which was
at first mounted horizontally in a holder
with three spring clips at one end and two
at the other. Did you know that the
four -pin holder was of French origin? In
its early days, the four -pin valve was
known as the French valve because it was
first produced in that country. What
bright -emitters these old valves were, is
shown by the French word for valve,
which is lampe.

.-144
FASHIONS IN TUNING

N spite of the ease and convenience
of single -knob control, there are

1 plenty of stalwarts about who will
have nothing to do with it. A

separate control, for each tuned circuit is
apparently their motto-not because they
deliberately like to make things harder,
but because they hold that it is the only
way to get the best out of the set. Of
course, this is true enough, since ganging
is, at the best, only a compromise. One
robs Peter of a little selectivity in order to
cater for Paul, who prefers celerity. Also,
one has to bear the womenfolk in mind,
and they certainly don't like a set that is
too much of a box of tricks.

As a matter of fact, it is rather curious
why the hand that is supposed to rule the
world so often makes a poor show at
bringing in distant stations at their best.
Anything that simplifies tuning, such as
single -knob control and a dial that is
plainly marked with the name of the sta-

tion, will always get full marks from the
ladies. And I venture to prophesy that
automatic volume control is going to be
another popular feature in the same
quarter. No tinkering about-every station
comes over in clean-cut fashion. And,
above all, no fading. As one might say,
they come in pat and stay put.

.71800

THE NEW 5XX
ORK has already started on the new
Midland station three miles from
Droitwich, which is eventually to
contain both the National and

Regional transmitters, superseding the
present 5XX and 5GB. The roo-kilowatt
transmitter, working on 1,554.4 metres,
should easily cover the whole of the British
Isles, whilst the new Regional plant should
provide much better reception than is now
obtainable from the 399 -metre Daventry
station. The latter is now six years old.
It was put up as an experimental station
in 1927, and it is without_ many of the
newer important improvements.

450.-"P

A CROP OF CLASS B's
L are, I hear, to have quite a crop
of Class B valves, and they are to
come not only from the big manu-
facturers, but also from some of the

smaller firms. It will be very interesting
to see which pattern of Class B eventually
becomes standardised. At present we have
one capable of a,full 2 watts and requiring
for maximum output some r r milliamperes,
including the driver valve's plate current.
Another pattern, which should be with us
shortly, will be made more on economy
lines. It won't make -for more than about
a watt of output at the outside, but its
H.T. requirements will be kept down to
an inclusive 5 milliamperes or so.

4040
FUTURE POSSIBILITIES
HERE are all sorts of possibilities
outside these two. You might,
for instance, turn out an extra-
ordinarily economical valve for half

a watt of output or one that would pretty
well lift the roof when required, though

PERSONALITIES IN THE WEEK'S. PROGRAMMES

5-33
NATIONAL

HARRY
ROY

JOE CROSSMAN BILL HARTY GEORGE DICKENSON CARR

WITH LEW STONES SAND 3.5.33 NO' &REG. "I"'HEARY01411GHIS BAND
2.5.3 NAT.6 REG. 4.533

NAT.
E RIO

 5-33
ANT REeVG

GIBBONS
SAVOY
atpau



mateur WyrelcS4

 
----",/%01#

662

On Your Wavelength! (continued)

using a good many milliamperes. I rather
expect, myself, that the Class B valve will
eventually settle down in a somewhat
similar way to the pentode. All of the
first pentodes were of the kind requiring a
great deal of H.T. Then came the economy
pentode, and now we have the two types
both standardised. In Class B valves we
shall most likely find eventually that many
firms will turn out two different patterns
on the lines suggested. This will, I think,
be necessary to meet the popular demand.
Some people like a great deal of noise,
whilst others are much more concerned
about economisuig in milliamperes.

" SPONSOREDS " FROM DUBLIN
T the end of April sponsored pro-
grammes-that is, those paid for
by advertisers-will begin from the
big Athlone station. A good deal

of business is expected, and a special
publicity company has been -formed to sell
programme time. I am rather sorry,
myself, that Athlone is indulging in this
kind of thing, for it seems to me that a good
many of the Continental stations have
detracted greatly from the entertainment
value of their programmes by including
large chunks of advertising matter, and it
seems a pity that Athlone should have to
go the same way. I wonder, really, what
is the value of broadcast advertising. I
suppose that it must pay or people wouldn't
do it. Many people, though, I know, turn
to something else the moment that the
station to which they are listening begins
to urge the merits of whatever firm is
paying it to do so. One thing about
these sponsored programmes from stations
that we can easily receive is that they serve
as an example and as a warning to us. I
haven't heard anything of the suggestion
that the B.B.C. should allow advertising
since the public have had a taste of it
from stations outside the country.

00.5/0
THE LUXEMBOURG NUISANCE

- HE worst of all advertising stations
will be Radio Luxembourg, which
is now frequently to be heard on
about 1,200 metres. Now, there

is only one factor that can make for a
valid claim on the part of any nation to
the use of a long wavelength. This is
that the area of its -country is so large that
a long wavelength is necessary to cover it
properly. Great Britain, France, Ger-
many, Norway, Sweden, and Poland are
very clearly entitled to such wavelengths;
but if you glance at your map of Europe
you may have some difficulty in finding
the Duchy of Luxembourg, so tiny is it.
Luxembourg was allotted by both the
Prague and the Madrid Conference a wave-
length fairly low down in the medium
band, which is adequate for covering
every inch of its area. Permission to use
a long wavelength was quite definitely
refused. This giant station, which can
use 15o kilowatts when it wants to, was
erected not to provide a programme ser-
vice for Luxembourg. It must, in fact,
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be an appalling nuisance to all the inhabi-
tants of the Duchy. It was put up by a
company with the idea of covering as
much of Europe as possible and of making
a large income by selling programme
time to advertisers of various nationalities.

ASTONISHING DX CONDITIONS
EVER, so far as I can remember,
have spring conditions for long-
distance work been so amazing as
they are at the time of writing.

Continental transmissions are, in fact,
coming in now every bit as well as they
were during the darkest part of the year in
December and January. A good many
are to be heard in daylight and the number
increases rapidly as dusk draws on.
Remember that Central European time is
an hour ahead of ours and Eastern Euro-
pean time two hours ahead. Hence it
may have been dark for some time in the
country from which a transmission origi-
nates, though it is still daylight over here.
From about eight o'clock onwards the
number of stations receivable goes up by
leaps and bounds, and presently you find
that there is something to be heard at
almost every division of the tuning dials.
On a recent evening I spent an hour or
two in order to discover how many stations
there were that could be received strongly
and well. The total at the end of that
time was forty-six, and this does not include
many that were tuned in but were not really
worth listening to owing to interference of
some kind. Rather a wonderful record
for an April evening, I think.

44.50
'WARE HARD WIRE

HERE is a good deal of cheap low-
grade insulated wire knocking about
at the present time, and I advise
readers to be on their guard against

it when purchasing wire. The main trouble
about this stuff is that the conductor is

1

1

1

I
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CHANGING THE BIAS
Always switch off your set before adjusting
the value of the grid bias. If the bias plug
is removed while the set is running and

the H.T. is switched on, a current surge
may be set up owing to the sudden removal

of the biasing voltage on the grid

  
made of hard copper which breaks at the
slightest provocation. Good quality wire,
which costs very little more, is made of
soft drawn or electrolytic copper, and you
can shape its bared ends almost as you
like with the pliers. But this hard stuff
is something more than a nuisance. Nick
the wire ever so slightly when you are
removing the outer covering of insulation,
and it is almost any odds you like that the
bared end will break off short when you
try to form a loop for bending over the
shank of a terminal. The best way to
avoid this unpleasant stuff is to insist
upon having an end bared when you are
making your purchase and to try bending
it with your fingers. If it is fairly soft,
well and good; but if you find it difficult
to bend ask for something else. You can-
not go wrong if you purchase wire of well-
known British make. You can go very
much wrong if you save a halfpenny or
two by buying nameless stuff of unknown
origin.

4-10.41

RADIOGRAMS DE LUXE
-ITHERTO, record -changing devices

have been playthings of the rich and
near -rich, their highly exclusive,
existence being solely on the more

expensive and luxurious radiograms.
In one of the best record -changing machines
I have seen the records are played off in
a vertical position instead of the normal
horizontal. This instrument has the great
advantage that different makes of ro-inch
and 12 -inch records can be mixed up for
playing off, and, if desired, the almost
human selector will turn each record round
and play the other side before going on to
the next. Another fascinating gadget is
the needle -changing device, which grips a
new needle to the sound -box for each
record and drops the old one out into a
"waste" box. The sound side of this
spectacular machine is of the acoustic type,
and the price is-wow !-too high for me /

NEEDLES TO SAY
HE subject of gramophone needles

I for radio -grams requires rather more
thought than it used to, and the
coming of automatic record changers

will complicate things still more. The
shape of the groove depends on the con-
dition of cutter that made the original
wax, and there are liable to be appreciable
variations in the shape of the grooves in
different makes of records, and even in
different records of the same make. The
grinding -in process of a needle takes place
in the first few revolutions of the record;
so make sure you start your records from
the very edge. A good needle will play
the same side of a record without damage,
providing it is not twisted in its holder.
Cheap and nasty needles are expensive in
the long run, if the condition of records is
a consideration. Needles that are sup-
posed to play a dozen or so records without
changing should not always be taken at
their face value. THERMION.
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ABOUT CLASS B E QPP
The introduction of the Class B Valve is of great importance to the battery user, for it
makes possible full volume with  low H.T. current consumption. In this article

J. H. Reyner explains the new system of amplification in a simple manner

THE use of a
quiescent

method of opera-
tion in the output
stage is referred
to later when
describing. Q.P.P.
By operating two
valves in a push-
pull arrangement

with a very small standing anode current,
the signal applied can be made to push
up the anode current of each valve alter-
nately, the two anode currents being com-
bined in an output transformer feeding
the loud -speaker. By this means the total
change of anode current is similar to the
applied grid voltage so that distortion -
less amplification is obtained, but there
is practically no anode current when there
is no signal.

Because the signal pushes first one valve

on the grid the anode current is small,
usually just over a milliamp. Making the
grid negative, of course, has no effect,
whereas making the grid positive causes a
rapid increase in the anode current up to
4o or 5o milliamps. By using two valves
such as this in a push-pull arrangement
we can obtain an output of 2 watts for a
peak input *wing of about 4o volts, while
with a peak input of 25 volts an output of
just over a watt can be obtained if the
anode impedance is slightly altered.

Good News for Battery Users
These figures are very good news for

battery users. Being able to obtain
momentary outputs of between i and 2
watts is of the greatest importance.
While the average volume level is about
loo milliwatts, it is quite easy for the grid
swing to increase to four or five times
this normal value which requires an

output of the order of
0 2 watts. The depth
HT* of tone of a mains set
120V. is very largely due to

;005 its capacity for respon-
ding to these suddendden
calls for power, and the

LS battery set has hitherto
L...4 been severely limited

7:005 in this respect.
It is quite fair to say

that the introduction
of the Class B valve has
made the radiogramo-
phone a practical pro-
position for the battery

0 -1 -
LT

Circuit of Class B receiver with correctors

and then the other, the arrangement is
often known as a push -push system, and
in this respect the operation is exactly
similar to that of Q.P.P. It was not long
before special valves were devised for the
purpose. These valves, which are known
as Class B valves, are similar in construction
to an ordinary L.F. type of valve, but they
have one important difference.

No Bias
The ordinary L.F. valve is designed to

work with 4 or 5 volts grid bias, and we
take particular care to see that the grid is
never positive with respect to the filament.
If the grid is made positive, grid current
flows, the amplification falls off, and
distortion is introduced. Because of this
limitation it is not possible to make full
use of the valve. The anode current with
zero grid volts is usually of the order of
o milliamps, whereas the valve will give

five or six times as much anode current as
this with safety.

In a Class B valve no grid bias is used.
The valve is so designed that with no volts

user for the first time.
Here above all else an
output of some r % to
2 watts is essential.

Any ordinary acoustic gramophone will
give an output of this order quite easily,
and it is rather cold comfort talking about
better quality obtainable with electrical
reproduction if the signal strength is only
about half that obtainable from an ordinary
portable gramophone. With Class B valves
the output can be easily obtained.

Small H.T.
As in the case of Q.P.P., the great

advantage of the system is the small
high-tension consumption. It is customary
for convenience to put up the two Class B
output valves within the same bulb and
bring out the leads to a 7 -pin base. The
steady anode current of the Class B valve
taken as a whole (i.e., both halves) is about
21/2 milliamps on 120 volts. Momentarily
current may peak up to 3o or 40 milliamps,
but the average current, of course, is much
less than this. It is usually measured with
a silver voltameter just as in the case of
Q.P.P., and the average current on an
evening's entertainment is somewhere
around 7 milliamps.

Special arrangements have to be made,
of course, to feed this valve, owing to the
fact that grid current is flowing. In. the
ordinary valve no grid current flows and
no power is consumed. With this circuit
we have what is equivalent to a resistance
of about io,000 ohms across the total input
transformer, and this has to be designed
just like an output transformer in a small
power valve.

The Driver
This preceding valve is known as a

driver and is coupled to the Class B valve
through a driver transformer which is really
a small output transformer having a
centre -tapped secondary, matched up to
the valve just as we should match a
loud -speaker having an effective impedance
of ro,000 ohms.

The complete output stage, therefore,
consists of a driver valve, driver trans-
former, Class B valve and output trans-
former. It is quite sensitive, an output
of 9 volts peak being sufficient to supply
2 watts of power. The driver valve,
therefore, can quite easily be coupled with
a transformer to the ordinary detector
stage of a set.

The driver valve, of course, takes a small
extra anode current, but this is cheerfully
afforded in view of the increased power
which is obtainable. Even so it is possible
to produce astounding output and quality
with very little high-tension consumption.

One of the new Class B transformers-the
Ferranti AF15(C)

A 3 -valve set consisting of detector, driver
and Class B valve can be adjusted to take
a steady anode current of about 51/2
milliamps and an average current through-
out an evening's run of about 8 milliamps.

The circuit of such a set is shown
above. There are two points to which
mention may be made specifically. The
first is the use of parasitic stopping

(Continued at foot of next page)
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those who

are really keen
on short-wave
reception below
ioo metres
there is a grow-
ing tendency to
install a special
and separate
aerial and earth
system. To -day,
the short-wave
aerial "peaked"
to a particular
wavelength or
band of wavelengths is coming into its own.

With the short-wave aerial almost invariably
goes a short-wave earth in the form of a counter-
poise, which is really an arrangement of wires
similar in every detail to the aerial but erected
some way below it.

Our diagram shows an excellent zo-metre
short-wave aerial system incorporating the
latest developments. It consists of an aerial

I Win

COUNTERPOISE

10m.SPREADE

(LEAD IN
/ /TUBES ,,

i4

The ideal aerial arrangement for 20 -metre
band short-wave reception

length of, say, 16 feet, with a similar wire for
the counterpoise fitted about ro inches below
it.

The lead-in wires for the aerial and counter-
poise are very important. Their length should
for preference be half the length of the
horizontal, in this system 8 feet each. If this
is impracticable, you should choose a length
that is a harmonic of the horizontal length,
such as 8 feet.

Many enthusiasts will want to erect aerials
for each band of short waves covered during
reception. Before this can be done, you must
know the method of calculating the length of
wire in feet for any given wavelength band in
metres.

It is quite easy. Remember that one foot
equals about .3 metre, and before the equation
can be worked out, you have to reduce your
different measurements to a common unit.

Suppose you have an existing aerial and
would like to know what is its natural or peak -
efficiency wavelength. In other words, you
want to find the natural wavelength in metres

-(64

SHORPA

Special Aerials for the Short Waves
when you know the length of the wire in feet.

Wavelength equals length of aerial in feet
multiplied by .3, multiplied by 4. Thus, with
an aerial of 3o feet length you would have a
natural or peak wavelength of 3o multiplied
by .3 multiplied by 4, which is 36 metres.

Now suppose you are setting about erecting
a special aerial to tune a given band of short
wavelengths_ with maximum efficiency. It is
also quite easy to find out the right length of
wire to use.

The simple equation is length equals wave-
length in metres, multiplied by 3.3 and divided
by 4. Thus, if you wanted a peak wavelength
of zo metres, you would find the length of
wire wanted would be, zo multiplied by 3.3
and divided by 4, which is 66 divided by 4,
which is about 16 feet.

Special short-wave aerials are well worth
erecting, and represent one of the most impor-
tant developments on short -waves. Any
given short-wave set will work very much
more effectively, it has now been proved, with
a special aerial than with a haphazardly -
erected aerial and earth.

SHORT-WAVE RECEIVER DESIGN
MOST of the development work on short-

wave receiver design has been centred
around the ultra -short bands, that is bands
below ro metres. For such short-wave bands
the super -het type of set has become almost
universal.

Usually, such sets have one intermediate -
frequency stage with reaction applied to it-
an addition that often increases the strength
by as much as 5o per cent.

Although we are dealing with very short
fundamental wavelengths, the intermediate
wavelength of the short -waver is usually high,
about 1,500 kilocycles corresponding to a
wavelength of around 200 metres.

Below ro metres the Reinartz type of set
has almost faded out, mainly because it has
been found very difficult to obtain smooth
reaction with this circuit. The overall magni-
fication is low and such effects as " chasing "
and variation of action with different lengths
of aerials have finally put this circuit out of
court.

A type of set that may possibly gain favour
in the future for ultra -shorts is the super -
regenerative, especially on the 3- and 5 -metre
bands.

For normal short-wave working the straight
high -frequency set has commanded wide sup-
port, for in spite of the general belief about
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the loss of am-
plification below
too metres, ex-
perience shows
that down to
about zo metres
real high -fre-
quency gain is
obtained with a

,40
good screen -grid
stage.A the lowest of the

Even down to

normal short
wavebands, that
is down to say,

54 metres, a stage of screen -grid has proved an
advantage in maintaining the smoothness of
reaction. Moreover, the resulting stabilisation
of the detector and its segregation from the
aerial tuning means that the detector tuning
can be calibrated accurately.

For most listeners, a stage of tuned -grid
coupling should be very useful. Our diagram
shows how such a stage can be added. There
is the usual aerial -tuning coil, from 2 to ro
turns, according to the waveband wanted,
with a parallel .0002-microfarad condenser.

The negative bias is applied to the screen -
grid valve by a "pot" across a i6 -volt grid
battery. The grid leak and condenser method
of applying this bias is strongly recommended.

In the anode circuit there is a good short-
wave high -frequency choke, with a .0003-
microfarad coupling condenser going from the
anode to the aerial terminal of the set, that
is to the grid tuning coil of the detector.

Note that as this is in the nature of an add-
on unit for a existing short -waver, there is no
need for either a high-tension negative lead
on the unit or an earth lead, which will, of
course, already be on the set.

SW.
60 0 H.Egze
v.

0003 AOP

.720-205.k

MQ

2-10 .0002
TURNS

1 MFD

25,000f1

Typical screen -grid H.F. amplifier for short-
wave reception

We have shown this circuit because it is
typical of the trend of progress on short waves.
There are, of course, other developments, chief
of which is, perhaps, the use of the autodyne
super -het system for add-on units, to convert
existing broadcast sets to short-wave super
het working.

I MFD.
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"ALL ABOUT CLASS B AND Q.P.P."
(Continued from preceding page)

condensers across each half of the output
transformer. If these are not used it is
sometimes found that an inaudible oscil-
lation builds up in the receiver which
distorts the quality. The connection of
two .o05 condensers from each anode to
H.T. +, as shown, effectively cures. the
trouble.

The second point is the tone correction.

Since the average loud -speaker rises in
impedance as the frequency is increased,
it is desirable to include some arrangement
for cutting down the sensitivity of the set

The conclusion of this article,

dealing chiefly with Q.P.P.,

will appear Next Week.

in the upper frequencies. This can be done
by connecting a large condenser across the
primary of the output transformer in
addition to the parasitic stopping con-
densers just mentioned, but it is better to
correct on the input as this saves anode
current. A condenser of the order of .ox
to .02 connected across the driver trans-
former as shown will usually be found
satisfactory, giving very pleasant repro-
duction with just sufficient reduction of the
upper frequencies.
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r irHE chief feature of, the Ferrocart' type
I of coil is that it consists of a winding

and a core of special magnetic material.
Ordinary coils used for tuning purposes

have a winding and no core or, rather, the
core is air. Hence the name air -core coil.

It is rather remarkable that a Ferrocart
tuning coil should be not only satisfactory,
but have advantages over the air -core type.
These advantages are very real ones, too.

Improved Efficiency
The first is the efficiency of the coil for

its size. An efficient coil tunes much more
sharply than a poor coil and the magnifica-
tion obtainable is greater. The result is
better all-round performance, for you get
sharper tuning, stronger signals, and less
background noise.

The valves do not have to be pushed so
hard for a given amount of amplification
when these coils are used. And so it will be
understood that the new coils do definitely
mark a step forward.

Small Coils Practicable
I do not want to be misunderstood over

the matter of efficiency. A good coil
having a winding of litzendraht, such as
I have described' in this paper from time
to time, is very efficient-roughly as good
as the Ferrocart coils which I have tested.

But these coils were large ones, three
inches in diameter. They would have to
be screened for use in a modern set and
three of them, with screens of a size
adequate for the purpose and not spoiling
their efficiency, would take a lot of room.

Smaller coils are therefore possible with
the Ferrocart type.

A set having three Ferrocart coils, used
as aerial input filter and inter -valve
coupling has a degree of selectivity which,
according to my experience, is very good
indeed, and likely to be satisfactory under
most conditions.

The coils are of normal size. Colvern
patterns are made up complete with
switch upon a base and are, therefore,
convenient to use.

If you open one you will see the peculiar
construction. They are much smaller
than the screen. Medium- and long
wavelength coils are separate. Both are
very accurately matched.

The Effect of the Iron Core
The principle of the coils can be easily

grasped. If you take a tube of paxolin or
of ebonite and wind a coil of say zoo turns
of wire, you will make a coil haying a
certain inductive value. This might be,,

nuileur 14,irolos)

W. lames explains, how to use the new tuning coils which give
better selectivity and increased magnification

say, 18o microhenries, for tuning with a
.0005-microfarad condenser over the
medium band of wavelengths.

If, now, a core, consisting of a bundle of
iron wires, be fitted and the inductance
were again measured at a, low frequency,
it would be found to have increased. There-
fore, the number of turns of wire in the
coil could be reduced in order to bring
down the inductance to the original
value.

The point to note is :that by fitting an
iron core the inductance is increased-.
Now we are concerned not only in the
inductance of a coil, but also, and some
these days would say chiefly, in its losses.
If the losses are high, the tuning is broad
and the amplification is poor.

Iron Increases Losses
A coil constructed in this way would

inevitably give poor results, because the
use of ordinary iron increases the losses
immensely.

It was found, however, that a core could
be manufactured which had very slight
losses indeed. And in the Ferrocart coil
the special core is used.

With this special core comparatively
few turns of wire are needed for a given
inductance and so it happens that what
with the relatively small number of turns
and the gOod core, the net result is a coil
of outstanding performance and further, it
is of small size.

Stability
One is, of course, bound to ask 'the

question-is the coil quite stable? a
comparatively heavy current or knock
affect its Viork in g ?

Tests show that the coils are quite stable.
A relatively heavy current will not upset
the characteristics, neither will ordinary
knocks and jars impair the efficiency.

It can be said, therefore, that the Colvern
Ferrocart coils are perfectly satisfactory
from the mechanical point of view and
considered , electrically they are superior'
to other average screened coils.

Using the New Coils
Now, such good coils must be properly

used. It will be cle'ar that if, say, three of
these coils are to be used in a set with one
knob tuning, the tuning condenser must be
a very accurate job. Slight errors are
bound to have, relatively, a greater effect
than when the ordinary, more broadly
tuning coils are being used.

As the tuning is so sharp, the drive of
the condenser must be sound or there will
be difficulty in placing the circuit exactly
in tune.

Then again, the coils must be used in the
right way. It would be stupid by careless
use to lower the efficiency of good tuning
circuits.

This mistake is easily made. The coils
which I have tried have been suitably
tapped, however, and full advantage can
be taken of their efficiency. Thus, the
aerial coil is tapped well down the winding
in order to minimise the loading effect of
the aerial. This normally tends to broaden
tuning and the capacity adds to the diffi-
culty of ganging. By tapping well down
the coil the effects are red uceSto negligible

A noticeable feature of the new Ferrocart Coils
is that they are quite small. It will be seen that
there are two separate sections for the long

and medium waves

proportions and the signal strength is
Maintained by the transformer step-up
effect.

Detector --circuit Arrangements
Another point to look out for is the

detector -circuit arrangement. If you join
the grid circuit of, say, a power -grid
detector to the top of the coil, the bottom
going, to the earth in the usual way, a
load is placed across the tuning circuit.
The tuning is, therefore, made broader.
This effect is reduced by taking the grid
circuit to a tap and at the same time
the strength of the signal is not
affected.

These points should be Watched. Then
the coils will be found very effective, better
strength, sharper tuning and improved
performance generally being obtained. The
coils definitely have a future.
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THERE is a
rectifier or

detector in every
wirelessreceiver. mv,res1.:It is used to ...
rectify the out-
put from the
high - frequency
stage or the
aerial circuit, as
the case may be.
High - frequency
currents are
applied to the rectifier and we get the low -
frequency component out of it.

Some detectors rectify only. Others
rectify and magnify as well.

Thus, the popular leaky -grid detector
rectifies and magnifies, but the crystal
detector rectifies only.

Naturally, we want the detector to give
as much output as possible. But we also
want to have the least amount of dis-
tortion. -Other factorS to be considered are
the strength of the signal which can be
applied without overloading, and then again

This is the Type W4 half -wave rectifier

there is the effect of connecting the
detector to a circuit. Sometimes it broadens
the tuning and it may have the effect of
lowering the high -frequency voltages.

There is now available a new rectifier
called the Westector. The Westinghouse
metal rectifier, as used in A.C.-mains
receivers, high-tension units and trickle -
chargers, is well known, and what is
more important, the rectifier is of proved
reliability, being extensively used.

WESTECTOR

G.B.

-Tr
Fig. 1. Simple circuit using half -wave

Westector

The Westector is also a metal rectifier.
If you opened one you would find the same
discs of treated copper and lead washers,
but they are very much smaller, about the
diameter of the lead of thin lead pencil.

This rectifier, like the power ones, is of
the permanent type. It rectifies only, like
a crystal or a diode or a double -diode valve.

The \Vestector is made up in a tube
having moulded ends with contacts and
looks very much like a grid leak. One end
of the Westector is red in colour and it is
important to note this, as in some circuits
it is necessary to connect the rectifier the
right way round.
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All about the new metal rectifier which can take the place of the detector valve

By W. JAMES

It is not necessary to fix the Westector
in any way, as it is so light that it may be
safely carried in the wiring. There are
several types in both the half -wave and
full -wave patterns. The full -wave is
centre tapped and the connections given in
Figs. r and 2 show the simple nature of
typical circuits.

In Fig. f the half -wave type is used. It
has associated with it a low -frequency
circuit comprising the load resistance R
and the all-important shunting condenser c,
values ioo,000 ohms and .000r microfarad.

The grid of the next valve, a low -
frequency amplifier or power valve, could
be joined to the. top of,
the resistance; but the
diagram shows a further
coupling. This is a step-
-up transformer, with
its coupling condenser
and it is used to step
up the voltage from the
load resistance to the
grid of the next valve.

In Fig. 2, which
shows a full -wave
centre -tapped rectifier,
there is a simple resis-
tance coupling. Notice
that the coil is centre
tapped but otherwise
the circuit is a simple
one.

Type W4, which is a
half -wave rectifier, will deal easily with a
peak input voltage of 24. The other types
will handle larger or smaller inputs, such
as 36 volts for the W6.

It will, therefore, be seen that the Wes-
tector will handle the strongest of signals.

Now  what about distortion ? The
characteristic showing the variation of the
output with input is a straight line; often a
fraction of a volt is passed. In other words,
the output is strictly proportional to the
input for all excepting very weak signals.

Thus, the \Vestector has two very
valuable characteristics; it rectifies all
signals of above a small fraction of a
volt without distortion and it will deal
with very strong signals indeed without
overloading.

A signal of 24 volts may not convey
much to a reader blit, as an illustration,.
many leaky -grid detectors, even of the
power type, overload with signals of a
volt or two.
 A Westector followed by an amplifying

valve will, for a given strong input, have
about the same output, for a given input,
as the usual power -grid detector. It has
the advantage, however, of not affecting
the circuit so greatly. Thus, the damping
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effect of the
\Vestector will
be less than that
of the power -
grid type of
detector. This is
for two reasons.

First, a leaky -
grid or power -
grid detector
loads a tuned
circuit because
of the make-up

of the grid circuit of the valve, that is the
grid leak and grid current.

Then, secondly, there is feed -back
from the anode circuit of the valve to its
grid circuit through the capacity of the
valve, and this has the effect of reducing
the strength of the signals in the grid
circuit. The matter could be enlarged
upon considerably, because a valve detector
is a complicated piece of apparatus.

Automatic volume control may be
obtained by making use of the voltage
developed across the load resistance, the
voltage being applied to the grids of the
high -frequency amplifying valves.

Delayed automatic volume control is
also to be obtained. So it will be seen that

CENTRE TAP

RECTIFIER PELLETS
Here is a drawing of the full -wave rectifier: the internal

construction of the two types is alike

the Westector is a useful component.
Westectors are going to be used pretty

extensively in the future by manufacturers

FULL WAVE
WESTECTOR

Fig. 2. Typical connections of full -wave
Westector

and amateurs as they have certain very
real advantages. Westectors are particu-
larly useful in sets giving large high -
frequency voltages, such as super -hetero-
dynes, where the output may be enough
to apply directly to the power valve
without further magnification.

TO BE CONCLUDED WITH NEW
VALVE DETECTORS NEXT WEEK
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MO enjoy the broadcast of a play like
Escape- you must not - previously

have seen it on the  stage, You can enjoy
Hassan,, for example, all the- more for
having seen it previously, because you
find - yourself interested in its quaint
language, and do not mind knowing how
it ends. With a play dealing with a
series of events such as Galsworthy puts
before you in telling of the escape of a
convict from Dartmoor, you really must
not know how it ends. or you will find it
hard going until the end actually comes.
It is not for you to know whether or not
the convict escapes-; neither -must you have
the slightest inkling that he is going to
give himself up.

I  considered myself fortunate that I
had not seen the play on the stage, because
I had some chance of being thrilled by the
broadcast version,

When Captain- Denant (the convict)
began his scene with " The Shingled
Lady" (Barbara Couper, at her best, by the
way) I thought I was in for_ something
impossible, or at least improbable, and at
once began to think of what happens to
people who help convicts to escape. The
scene, however, was so well done, both by
Miss Couper and Mr. Quartermaine, that
it really seemed feasible.

The scene with the Old Gentleman who
fished by the convict's side was even better
from the writing point of view. There
was a punch in the fact that the old
chap " spotted " his man, but acted in a
sporting fashion. I thought, however,.
that the dialogue given to the Four Trippers
(whose car the convict stole) was the
weakest in the play.

The ending was a stroke of genius.
The convict sought sanctuary in the
village church. When the vicar (who
himself ,had served as a padre in the war
and therefore had a kindly feeling for the
convict who had escaped from Germany)
was on the point of wing to the villagers
when questioned by them, there was a
fine dramatic situation. The convict,
rather than let the vicar perjure his, soul,
gave himself up. Mr. Quartermaine's
playing at this point held me completely.
The production of the play (by Howard
Rose) was, in my opinion, perfect.

I fear I cannot say as much for the
production of The Saturday Game, which I
heard the previous evening. Another case
of weak dialogue It was gay-forcedly SO.

I thought-but it was not funny nor yet
clever. The only thing I enjoyed about
it was the representation of the " ping " of
the tennis -balls on the racquet and the

-2.1011Mobroimeti....

THE GALSWORTHY PLAY

MARIE
KENDALL

whizz of the golf -club. When -0 when-
are we going to have a Joke -censor ? And a
Dialogue -censor ?

.
How did you get on with the second

of the " Economist in the Witness -box"
series? I was a bit muddled over those
tariffs. I thought I would rather Com-
mander King -Hall left it to the other Mr.
Hall to explain, but he would keep on
interrupting. I shall try another next week,
though. c

Jan Smeterlin gave me pleasure by his
interpretation of the Chopin G Minor
Ballade which, I regret to say, was all I
heard of his recital. So many pianists
are afraid to use the pedal when broadcast-
ing. I know they tell them not to at
Broadcasting House, but it is nonsense.
Anyhow, Mr. Smeterlin went his own way
with admirable effect.

Noel Eadie's voice sounded very beautiful
to the in a Mozart aria, and the ever -popular
Caro Nome from 'Verdi's Rigoletto Her
"top C" was as amazing as her breath -
control. So far as I am concerned the

PROGRAMME POINTERS
There have been one or two cases recently
of plagiarism of style in the lighter forms of
entertainment. I noticed an actor imitating
Harry Tate's voice and mannerisms. The
imitation was obviously sincere but was also,
so to speak, sincerely obvious. Another
instance was the adoption of the tone of
voice so characteristic of all Claude Hulbert's
broadcasts. This was equally sincere, and
equally obvious. It seems to me that imita-
tions of this sort, no matter how sincere, are
not good from the listener's point of view.
There is a difference between direct imitation
and mere similarity of style. For example,
Alexander and Mose give a similar type of
broadcast to that given by Nosmo King and
Hubert, but nobody would ever confuse them.
Their only similarity lies in the fact that
they both talk" Darky." The other form of
similarity-that of adoption of some out-
standing characteristic-is not, in my
opinion, to be encouraged. Originality may
be hard to secure-it undoubtedly is-but no
good purpose can be served by allowing
plagiarisms of style, however sincerely they

may be offered.

B.B.C. can ask her to broadcast as often
as it likes. I shall always be there.

The music hall show this week had some
good points about it. I think Jenny
Howard is very amusing when she is really
north -country, and when she intends to
sing with that " appalling " tone. She has,
however, a voice full of pleasant notes. I
am inclined to suggest she does not mix the
two, but allows us to benefit from "both
voices ' separately, She is a good vaude-
ville broadcaster,

Julian Rose was amusing, as usual. I'
am very, pleased he has taken the hint,
and now speaks much slower than he did
a few months ago. I am- sure he will
become all the more popular.

Clapham and Dwyer gave us " The Poor
Woman ' stunt again. It is very funny,
but I could not enjoy it a third time !

I listened to the modern Italian concert
with interest, the more so because thg
works were new to me. The Italians have
not, seemingly, gone in for ultra -modernism
to any extent, but I thought they rather
spoilt their tradition.

Did you hear the "Inconsequential
Revue ' called "It don't mean a thing " ?
It didn t to me.

I have heard one or two good singers at
odd times during the week. Taking them
as I think of them: Keith Faulkener, whose
diction and general tone was so easy to
appreciate that he might have been in
the room; Isobel Lamond, whose Brahms
group was a model of German lieder-
singing; Enid Cruickshank, who seemed
better than ever in the Verdi opera concert !

One or two players  Harold Samuel in
a Sunday afternoon recital excelled him-
self but I wanted more Bach from him.
After all, he is our best Bach player.
Helen Perkin's tone in the C Minor concerto
of Beethoven (during the Easter Sunday
evening symphony concert) showed me
that some pianists, at all events, are
studying the microphone. Albert Sam-
mons played delightfully.

It was a good idea to broadcast Chu
Chin Chow on Easter Monday. I think it
must have been greatly appreciated by
listeners disinclined for "heavy stuff."
Very good it was, but how inferior the
writing is to that of Hassan!

WHIT AKER-WILSON
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THIS is one of the simplest sets to
build which have ever been described
in AMATEUR WIRELESS.

The Class B parts do not complicate the
construction. The rest of the wiring is just
as easy to carry out. There are no more
components needed in the whole outfit
than in a normal " three," and the wiring
is very simple and straightforward.

Class B, the latest economy idea in
radio, is a feature for everybody.

And to make sure that everybody-
novices in set construction-will be
able to make up this " Class B Three,"
we are giving this week a three-quarter
size wiring diagram which makes the
construction simple in the extreme.

This Class B outfit is an all -in set. That
is, it is intended to be fitted into a cabinet
which includes speaker and batteries in the
one cabinet.

But the- set itself is made up with the
usual wooden baseboard and right-angle
ebonite panel. This set unit slides into the
"all -in" cabinet and is complete in itself.

SIMPLE CONSTRUCTION
In the cabinet shown the batteries and

speaker are accommodated beneath.
The layout of the set unit itself is

simple and logical. The centre com-
ponents of the set are the main tuning
condenser and the coil it tunes. Both these
parts are mounted on the baseboard. The
condenser is clamped to a right-angle
bracket and the control projects through
to the panel front. The hole has to be
cut at the top of the panel, for the escut-
cheon of the tuning dial, so that the semi-

DRIVER
'ECOUPUNG

TONE
CORRECTOR
RESISTANCE Er:

LCONDENSER

circular scale
carrying _the
degrees marling can be seen.

The selectivity control condenser and
also the reaction condenser are carried on
the panel, left -and right respectively.
Beneath, left, is the wave -change switch
(pull out for mediuni-wave working),1 and
right is the on -off switch for the whole set.

The baseboard layout is arranged in
the same neat way.

Looking at the set from the back, you
have the aerial and earth terminals on the
right and the output terminal block on the
left. This latter carries three terminals.
The little 4% -volt grid -bias battery which

supplies the driver valve
is stood close to the low -
frequency transformer
coupling the detector to
the driver. No external
bias is needed on the
Class B valve.

This lettered photograph shows the arrangement of the components
in the Class B output stage of the receiver

VALVE HOLDER
Some manufacturers

have adopted the new
seven -pin valve holder
as the standard for
Class B valves, but as
Class B valves with a
five -pin base and an
external side terminal
are available, you may
find it necessary to use
an ordinary five -pin
valve holder. -

It is quite easy to
follow the connec-
tions for this. A
seven -pin holder is

shown and only six
terminals are needed
for the Class B valve.
These new seven -pin
holders, of course,have the holes
arranged in different
positions from the
standard four- or
five -pin holder.

Between the Class B
holder and the output

HERE ARE CONSTRUCTIONAL
DETAILS FOR THE ALL -IN THREE-
VALVER INCORPORATING CLASS B
OUTPUT, FIRST DETAILS Of WHICH
WERE GIVEN IN LAST WEEK'S ISSUE

terminal block are the tone corrector con-
denser and resistance.

In the wiring diagram you can
see these two components connected in
series between the outers of the connec-
tions to the Class B transformer on the
speaker.

- The resistance is 15,000 ohms and the
condenser .006 microfarad.
- The Class B transformer is mounted on
the other side of the valve holder, of course,
and between it and the panel there are the
decoupling resistance and condenser in the
anode circuit of the driver.

lutput trans-
former is fit-
ted on the
chassis.

It is, however,
possible to use a
separate output trans-
former for Class B,
or even a choke and con-
denser arrangement. This
is connected across the three
terminals on the output block and
replaces any output transformer which you
may at present have in the speaker circuit.

A full -page layout and wiring diagram is given overleaf

The Wiring Diagram
You will be able to recognise all the com-

ponents from the wiring diagram and the
photographs shown here. A full list of parts
necessary is given in the components list.

As you can see, there is nothing very
expensive.

No output transformer is shown, as
in the speakers recommended a Class B

The wiring diagram included in this
issue shows in plan view the com-
ponents and wiring on the baseboard.
The wires are shown as nearly as pos-
sible in their exact positions and, of
course, it is very easy to gauge the
exact lengths of the leads.

As in any ordinary set construction, the
panel drilling is the first job.

COMPONENTS REQUIRED FOR
CHOKES, HIGH -FREQUENCY

Quadastatic (Lissen, Telsen, Slektun,
Tunewell, Sovereign, Goltoae, Lewcos, Graham
Parish, Bulgin, Wearite).

COILS
1-Dual-range aerial (Lissen type 5311).

CONDENSERS, FIXED
1-.0002-infd., 1 .0003-mfd., 1 .006-infd. (Listen,

Goltonc, Sovereign, Telsen, Graham Parish,
T.C.C., Dubilier.)

2- 2-rnfd. (Lissen, Goltone, Sovereign, Telsen,
Graham Farish, T.C.C., Dubiller, Ferranti.)

CONDENSERS, VARIABLE
1-.0005-mfd. variable with disc drive (Utility;

type V322).
1-.0005-mfd. variable reaction condenser (Lissen,

Graham Farish, Utility, Polar, Telsen.).
1-.0003-mfd. variable reaction type con.lenser7

(Graham Farish, Lissen, Utility, Polar, Telse. 44_
HOLDERS, VALVE

2 -4 -pin holders (W.B. Lissen, Telsen, Benjamin,
Graham Parish, Junit, Goltone.)

1 -7 -pin Class B salve bolder (W.B.).
PANEL, BASEBOARD, ETC.

1-12 in. by 7 in. ebonite panel (Lissen, Goltone,
Becol, Trelleborg, Peto-Scott.)

1-12 -in. by 9 in. baseboard (Peto-Scott, Cameo.)
2-Terminal strips, (1) 2 in. by 2 in., 1) 3 in. by

2 in. (Lissen, Goltone, Becol, Peto-Scott).
RESISTANCES, FIXED

1-2-megohm, (1) 5,000 -ohm, (1) 15,000 ohm,
(1) 25,000 -ohm (Graham Farish "Ohmite ")

THE "' A. W.' CLASS B THREE"
SWITCHES

2 -2 -point filament switches (Bulgin Junior,
Graham Parish, Telsen, Lissen, W.B., Tunewell,
Benjamin, Wearite, Goltone, Sovereign).

TERMINALS AND PLUGS
5-Terminals, marked Aerial, Earth,

2 L.S. (Belling Lee, type R, Clix, Eelex, Bulgin).
2-Spade terminals, marked L.T.±, L.T.-

(Belling Lee, Clix, Eelex, Bulgin).
4-Wander plugs, marked H.T.

G.B.+, G.B.- (Belling Lee, Clix, Eelex.)
TRANSFORMERS

1-Low-frequency (Varley Nicore IT, Telsen,
.issen, Graham Farish; R.I. Benjamin, Pomo,

t;oltone, Lewcos, Sovereign).
1-Class B low -frequency input transformer

(Benjamin, type 8090, Multitoue, R.I., Lissen,
Varley, British Radiophone).

, WIRE, SLEEVING, ETC.
.1 Three yards thin flex (Lewcoflex).

Tinned -copper wire and sleeving (Lewcos, Goltone).
One yard screened connecting wire (Lewcos).

ACCESSORIES
Console cabinet (Peto-Scott, type HL3).
1 -120 -volt H.T. battery (Lissen, Pertrix, D

Ediswan, Fuller, C.A.V.).
1-4 grid -bias battery (Lissen).
1 -2 -volt accumulator (Lissen, Pertrix, Ediswaa

Fuller, C.A.V., Exide).
Permanent -magnet moving -coil loud -speaker

(Amplion, Class B).
Aetial wire (Electron).
Earthing device (Graham- Farish "Flit").

, ale././P

The only large hole to drill is for the
tuning escutcheon. If you are an expert
with a fretsaw, then you can cut this hole
without extensive drilling. An alternative
method, of course, is to mark out the circles
with a scriber and slightly inside the cir-
cumference of this to drill a ring of holes
with an ordinary brace and bit. The centre
part can then be knocked out and the edge
smoothed off with a half -round file.

When you have drilled the holes for the
main condenser control shaft
and for the other condenser and
switches, you can screw the
panel to the baseboard and then
carry on mounting the base-
board parts.

The centre tuning condenser
should be mounted before the
coil is screwed down, however,
so that there is plenty of room
in which to clamp the condenser
to its right angle bracket.

It should not take more
than ten minutes to plot out
the position of the baseboard
partsand to screw them
down.

WIRING
Now you can start the wiring.
This is done with rigid tinned

copper wiring enclosed in sleev-
ing and some of the small parts
-resistances and leaks-are
carried by the wiring, there
being no supporting clips.

Four resistances are connected
in this way and all of them are
provided with end terminals, so
that it is not necessary to solder
the wires to them. The photo-
graphs and the wiring diagram

show you where these resistances are
arranged, and they should be kept as neat
as possible.

The decoupling resistance for the driver
valve, for instance, is supported at right
angles to the condenser, while the tone -
corrector resistance in the Class B output
circuit is wired directly between one output
terminal and the tone -corrector condenser.

The Class B transformer has two ter-
minals on the primary side and three on the
secondary.

The " P" terminal is connected to the
plate of the driver and H.T. plus to one
terminal of the decoupling condenser and
to the 5,00o -ohms resistance.

On the secondary side the terminals
marked " G" are connected to the two grid
terminals of the Class B valve, while the
centre terminal " E " is connected to earth
-in this case the negative side of the
filament wiring. As has been explained,
there is no external bias on the Class B
valve.

Turn the main tuning condenser fully to
one side and set the tuning scale exactly at
either o or 18o, as the case may be. If the
condenser is rotated to its fullest extent in
a clockwise direction, then the dial should
be set at i80. The set screw of the indicator
dial should then be clamped down. The
battery leads (four only) should be firmly
anchored.

Two short flexes can be attached, one to
the G.B.- terminal on the low -frequency
transformer and the other to the earth
terminal on the detector decoupling con-
denser. Black and red wander plugs should
be attached respectively so that the 41/2 -
volt grid battery can be connected up.

Do not forget that you can see this all -in
Class B set in the Radio Department windows
of Messrs. Selfridge & Co., Ltd., Oxford
Street, London, W.1.

Here is the receiver in the cabinet. Note that the
batteries and speaker are in la separate compartment

and that the set is easily accessible
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THIS is one of the simplest sets to
build which have ever been described
in AMATEUR WIRELESS.

The Class B parts do not complicate the
construction. The rest of the wiring is just
as easy to carry out. There are no more
components needed in the whole outfit
than in a normal " three," and the wiring
is very simple and straightforward.

Class B, the latest economy idea in
radio, is a feature for everybody.

And to make sure that everybody-
novices in set construction-will be
able to make up this " Class B Three,"
we are giving this week a three-quarter
size wiring diagram which makes the
construction simple in the extreme.

This Class B outfit is an all -in set. That
is, it is intended to be fitted into a cabinet
which includes speaker and batteries in the
one cabinet.

But the- set itself is made up with the
usual wooden baseboard and right-angle
ebonite panel. This set unit slides into the
"all -in" cabinet and is complete in itself.

SIMPLE CONSTRUCTION
In the cabinet shown the batteries and

speaker are accommodated beneath.
The layout of the set unit itself is

simple and logical. The centre com-
ponents of the set are the main tuning
condenser and the coil it tunes. Both these
parts are mounted on the baseboard. The
condenser is clamped to a right-angle
bracket and the control projects through
to the panel front. The hole has to be
cut at the top of the panel, for the escut-
cheon of the tuning dial, so that the semi-
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circular scale
carrying _the
degrees marling can be seen.

The selectivity control condenser and
also the reaction condenser are carried on
the panel, left -and right respectively.
Beneath, left, is the wave -change switch
(pull out for mediuni-wave working),1 and
right is the on -off switch for the whole set.

The baseboard layout is arranged in
the same neat way.

Looking at the set from the back, you
have the aerial and earth terminals on the
right and the output terminal block on the
left. This latter carries three terminals.
The little 4% -volt grid -bias battery which

supplies the driver valve
is stood close to the low -
frequency transformer
coupling the detector to
the driver. No external
bias is needed on the
Class B valve.

This lettered photograph shows the arrangement of the components
in the Class B output stage of the receiver

VALVE HOLDER
Some manufacturers

have adopted the new
seven -pin valve holder
as the standard for
Class B valves, but as
Class B valves with a
five -pin base and an
external side terminal
are available, you may
find it necessary to use
an ordinary five -pin
valve holder. -

It is quite easy to
follow the connec-
tions for this. A
seven -pin holder is

shown and only six
terminals are needed
for the Class B valve.
These new seven -pin
holders, of course,have the holes
arranged in different
positions from the
standard four- or
five -pin holder.

Between the Class B
holder and the output
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terminal block are the tone corrector con-
denser and resistance.

In the wiring diagram you can
see these two components connected in
series between the outers of the connec-
tions to the Class B transformer on the
speaker.

- The resistance is 15,000 ohms and the
condenser .006 microfarad.
- The Class B transformer is mounted on
the other side of the valve holder, of course,
and between it and the panel there are the
decoupling resistance and condenser in the
anode circuit of the driver.

lutput trans-
former is fit-
ted on the
chassis.

It is, however,
possible to use a
separate output trans-
former for Class B,
or even a choke and con-
denser arrangement. This
is connected across the three
terminals on the output block and
replaces any output transformer which you
may at present have in the speaker circuit.

A full -page layout and wiring diagram is given overleaf

The Wiring Diagram
You will be able to recognise all the com-

ponents from the wiring diagram and the
photographs shown here. A full list of parts
necessary is given in the components list.

As you can see, there is nothing very
expensive.

No output transformer is shown, as
in the speakers recommended a Class B

The wiring diagram included in this
issue shows in plan view the com-
ponents and wiring on the baseboard.
The wires are shown as nearly as pos-
sible in their exact positions and, of
course, it is very easy to gauge the
exact lengths of the leads.

As in any ordinary set construction, the
panel drilling is the first job.

COMPONENTS REQUIRED FOR
CHOKES, HIGH -FREQUENCY

Quadastatic (Lissen, Telsen, Slektun,
Tunewell, Sovereign, Goltoae, Lewcos, Graham
Parish, Bulgin, Wearite).

COILS
1-Dual-range aerial (Lissen type 5311).

CONDENSERS, FIXED
1-.0002-infd., 1 .0003-mfd., 1 .006-infd. (Listen,

Goltonc, Sovereign, Telsen, Graham Parish,
T.C.C., Dubilier.)

2- 2-rnfd. (Lissen, Goltone, Sovereign, Telsen,
Graham Farish, T.C.C., Dubiller, Ferranti.)

CONDENSERS, VARIABLE
1-.0005-mfd. variable with disc drive (Utility;

type V322).
1-.0005-mfd. variable reaction condenser (Lissen,

Graham Farish, Utility, Polar, Telsen.).
1-.0003-mfd. variable reaction type con.lenser7

(Graham Farish, Lissen, Utility, Polar, Telse. 44_
HOLDERS, VALVE

2 -4 -pin holders (W.B. Lissen, Telsen, Benjamin,
Graham Parish, Junit, Goltone.)

1 -7 -pin Class B salve bolder (W.B.).
PANEL, BASEBOARD, ETC.

1-12 in. by 7 in. ebonite panel (Lissen, Goltone,
Becol, Trelleborg, Peto-Scott.)

1-12 -in. by 9 in. baseboard (Peto-Scott, Cameo.)
2-Terminal strips, (1) 2 in. by 2 in., 1) 3 in. by

2 in. (Lissen, Goltone, Becol, Peto-Scott).
RESISTANCES, FIXED

1-2-megohm, (1) 5,000 -ohm, (1) 15,000 ohm,
(1) 25,000 -ohm (Graham Farish "Ohmite ")

THE "' A. W.' CLASS B THREE"
SWITCHES

2 -2 -point filament switches (Bulgin Junior,
Graham Parish, Telsen, Lissen, W.B., Tunewell,
Benjamin, Wearite, Goltone, Sovereign).

TERMINALS AND PLUGS
5-Terminals, marked Aerial, Earth,

2 L.S. (Belling Lee, type R, Clix, Eelex, Bulgin).
2-Spade terminals, marked L.T.±, L.T.-

(Belling Lee, Clix, Eelex, Bulgin).
4-Wander plugs, marked H.T.

G.B.+, G.B.- (Belling Lee, Clix, Eelex.)
TRANSFORMERS

1-Low-frequency (Varley Nicore IT, Telsen,
.issen, Graham Farish; R.I. Benjamin, Pomo,

t;oltone, Lewcos, Sovereign).
1-Class B low -frequency input transformer

(Benjamin, type 8090, Multitoue, R.I., Lissen,
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Tinned -copper wire and sleeving (Lewcos, Goltone).
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Console cabinet (Peto-Scott, type HL3).
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The only large hole to drill is for the
tuning escutcheon. If you are an expert
with a fretsaw, then you can cut this hole
without extensive drilling. An alternative
method, of course, is to mark out the circles
with a scriber and slightly inside the cir-
cumference of this to drill a ring of holes
with an ordinary brace and bit. The centre
part can then be knocked out and the edge
smoothed off with a half -round file.

When you have drilled the holes for the
main condenser control shaft
and for the other condenser and
switches, you can screw the
panel to the baseboard and then
carry on mounting the base-
board parts.

The centre tuning condenser
should be mounted before the
coil is screwed down, however,
so that there is plenty of room
in which to clamp the condenser
to its right angle bracket.

It should not take more
than ten minutes to plot out
the position of the baseboard
partsand to screw them
down.

WIRING
Now you can start the wiring.
This is done with rigid tinned

copper wiring enclosed in sleev-
ing and some of the small parts
-resistances and leaks-are
carried by the wiring, there
being no supporting clips.

Four resistances are connected
in this way and all of them are
provided with end terminals, so
that it is not necessary to solder
the wires to them. The photo-
graphs and the wiring diagram

show you where these resistances are
arranged, and they should be kept as neat
as possible.

The decoupling resistance for the driver
valve, for instance, is supported at right
angles to the condenser, while the tone -
corrector resistance in the Class B output
circuit is wired directly between one output
terminal and the tone -corrector condenser.

The Class B transformer has two ter-
minals on the primary side and three on the
secondary.

The " P" terminal is connected to the
plate of the driver and H.T. plus to one
terminal of the decoupling condenser and
to the 5,00o -ohms resistance.

On the secondary side the terminals
marked " G" are connected to the two grid
terminals of the Class B valve, while the
centre terminal " E " is connected to earth
-in this case the negative side of the
filament wiring. As has been explained,
there is no external bias on the Class B
valve.

Turn the main tuning condenser fully to
one side and set the tuning scale exactly at
either o or 18o, as the case may be. If the
condenser is rotated to its fullest extent in
a clockwise direction, then the dial should
be set at i80. The set screw of the indicator
dial should then be clamped down. The
battery leads (four only) should be firmly
anchored.

Two short flexes can be attached, one to
the G.B.- terminal on the low -frequency
transformer and the other to the earth
terminal on the detector decoupling con-
denser. Black and red wander plugs should
be attached respectively so that the 41/2 -
volt grid battery can be connected up.

Do not forget that you can see this all -in
Class B set in the Radio Department windows
of Messrs. Selfridge & Co., Ltd., Oxford
Street, London, W.1.

Here is the receiver in the cabinet. Note that the
batteries and speaker are in la separate compartment

and that the set is easily accessible
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A.W. ' CLASS B THREE: Layout and Wiring Diagram. Constructional details on pages 668-669
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PICK YOUR
BARGAIN

LOEWE A.C. MAINS RECEIVER, Complete 3 -
valve Set, as illustrated, with Permanent Magnet Moving -
coil speaker. Ready to play. 1.ist Price, 9 Gus.
Our Price, 86/10/0, or Deposit £1,0;0, balance in 11
monthly payments of 11/,
MARCONIPHONE RADIOGRAM, A.C. only, Model 330.
List Price, 32 Gus. Our Price 19 Gns., or 24 monthly
payments of 18;7.

ALL -ELECTRIC RADIOGRAM with Garrard Auto-
matic Record Changer, A.C. only, 3 -valve S.O., Detector,
and Pentode. Moving -Coil Speaker. Our Price, 22 Gns.,
or Deposit 85/21 and 11 monthly payments of 36/-.
ALL -ELECTRIC RADIOGRAM with Electric Motor,
A.C. only, 3 -valve S.G., Detector and Power. Moving -
Coil Speaker. Our Price, 12 Gns., or 12 monthly payments
of 22/3.
KENWELL POWER PACK Electrifies your present
Battery Set. For A.C. Mains. With Matched Moving -Coil
Speaker in Handsome Walnut Cabinet. Usual Price,

Our Price, S4/01, or 12 monthly payments of
7,4.
KENWELL ALL -ELECTRIC 2 -VALVE SET. Detector
and Pentode complete with Speaker, ready to play. For
A.C. or D.C. Usual Price,k"7/10,1. Our Price, 84/0/0, or
12 monthly payments of 7,4.
KENWELL 2 -VALVE DE LUXE A.S.2. Detector and
Pentode. Complete with P.M. Moving -Coll Speaker.
Ready to play. Usual Price c..9i15, 9. Our Price, 25/5,0,
or 12 monthly payments of 9/8.

Send Just pets ,a,,Arit4hepr au20',6,,,,,_o,n,-,Ifd(lery. 1;0-

2/6 aLnOreE'W E CABINET 'SPEAKER 'with 4 -pole
Balanced Armature Movement. Our 17/6

only Price, CASH or C.O.D., Carriage Paid I
USUAL PRICE 39/6

W.B. PM4 MOVING COIL SPEAKER.
input transformer. Cash or C.O.D. Carriage
Paid, 62/2,',
Balance in 7 monthly payments of 5 9.

NEW BLUE SPOT PERMANENT MAGNET
MOVING -COIL SPEAKER 29 P.M. With input
transformer., Cash or C.O.D. Carriage Paid,
61112;6.

Balance in 6 monthly payments of 5.2.
BLUE SPOT UNIT AND CHASSIS. Type 99 P.M.
Including matched transformer. Cash Price,
8219/6.

Balance in 11 monthly payments of 5,6. only
ROLA PERMANENT MAGNET MOVING -COIL Send
SPEAKER F.6. With Universal tapped input
transformer. Cash Price, 82'91. Carriage Paid.
Balance in 11 monthly payments of 4,6. only

.. ... , JUST RELEASED

LISSEN ALL -ELECTRIC
SKYSCRAPER 3
Complete with 4 valves and constructional
chart in sealed Lissen carton. Cash or C.O.D. 4Carriage Paid, 170916.
Balance in 11 monthly payments of 14/8. only

send

5/9
only

Send

5/2
only

Send

5/6

4/6

a

PILOT AUTHOR KIT
Exact to specification
CLASS "B" SET
KIT " A "
Author's Kit of first speci-
fied parts, including
ready -MAIM panel, but less
valves, cabinet, and com-
bined Baffleboard and Shelf.
Cash or C.O.D., Carriage
Paid, 63/10/0.

As described in this and last week's issues
Deflected, Carr. Paid,
on first payment of

Balance in 11 Monthly
Payments of 6/3.

Set of Specified Fares 51;8;0

KIT " B." As Kit "A,"
but with Valves only.
Sent Carriage Paid on
First Payment of 9;8.

Balance in 11 Monthly
Payments of 9/8.

Cash or C.O.D., Carriage
Paid, 84/18/0.
........ ....... ....

 IM "C." As Kit " A,"
hut complete with valves,

I cabinet, and combined
Baffleboard and Shelf.
Sent Carriage Paid on
First Payment of 11/-.
Balance in 11 monthly
Payments of 11:-.
Cash or C.O.D., Carriage
Paid. 66/1,6.

EXCLUSIVELY SPECIFIED
By Editor " Amateur Wireless

for Class "B" Set and Home -Lover's
New All -Electric 3

Peto-Scott OAK CONSOLETTE CABINET H,L,3
Specially designed at the request of CASK or C.O.D.
"Amateur Wireless". In Handsome Carr. 1916
Figured Oak and Silk Covered Fret. Paid

Speaker Baffle and Mains Unit Baseboard 3/6 extra.
'Selected C.O.D. Items. You pay
the postman. We pay post
charges on orders over 101-.IT -BIT

1 Peto-Scott Panel, ready drilled, 16 x 7 in. ...
1 Benjamin "Class B" Driver Transformer 8690
1 Varley Nicore II " L.F. Transformer
1 Set of Valves as specified ...
1 Pete -Scott Cabinet H.L.3
Combined Baffieboard and Shell

6 s. a.

5 0
10 6
11 6

1 8 0
19 6

3 6

UP -TO -THE MINUTE THREE
KIT "A"
Author's kit of First
Specified Parts, including
ready -drilled Panel, but
less Valves and Cabinet.
Cash or C.O.D., Carriage Earance in 11 monthly
Paid, 86/9/6. payments of 11/10.

SEND ONLY

KIT " B." As Kit
" A," but with specified
Valves. Delivered, Car-
riage Paid, on first
payment of 15;2.
Balance in 11 monthly

payments of 15/2.
Cash or C.O.D., Carriage

Paid, 88/5/0.

11110

KIT "C." As Kit " B,"
but with Cabinet, De-
livered, Carriage Paid,
on first payment of 16/11.
Balance in 11 monthly

payments of 16;11.
Cash or ('.0.1)., Carriage

Paid, 89/416.

CONTAINS 1 Q.P.P. Transformer
1 Q.P.P. Output Choke, 4 Non -
Inductive Resistances, 1 Potentio-
meter, 2 Mansbridge Condensers,
2 Valve Holders, 1 Tone -Compen-
sating Condenser, 1 H.F. Choke,
G.B.Plugs, Wires,Screws,F1 ex,etc.

PILOT
CONVERSION

111 KIT
MAINS QUALITY AND VOLUME

FROM ANY BATTERY SET
YOURS FOR

61-
Down - Carriage
paid. Balance In 7
monthly payments
of Ath. Cash or

C.O.D. 4216

With FULL SIZE diagram and constructional notes.
KIT " B " but with Valves, Cash or C.O.D., S311716.
Or 12 monthly payments of 7/-.
(See AMATEUR WIRELESS, Mar. 25, Page 523)

CASH, C 0 D. r EASIWAY
PILOT GUARDIAN

Q.P.P. 4 -VALVE KIT
Send

KIT 6 4 Al 9 Complete Kit ol Parts including ready -drilled

7/6panel, but less Valves and cabinet. CASH or
C.O.D. Carriage Paid, £3;196. 7/6 Deposit and 11 monthly

payments of 7,3. only

KIT "B" but

cabinet. CASH wAorthCK.lifOttv.e,sACIa7r'r'iage

Pans, £6,113 A.
Delivered, Carriage Paid, on 12/6First Payment of ..
Balance in 11 monthly r aymeuts 0 12,6.

KIT "Cjrr As Hit " A " but
with Valves and Table

Cabinet. CASH or C.O.D., Carriage
Paid, 27,13/0.
Delivered, Carriage Paid, on 14/ -Pint Payment of ..
Balance in 11 monthly payments 01

KIT as As Kit " C " but with Consolette cabinet
less speaker. CASH or C.O.D., Carriage

Paid, 18/3,0. Delivered Carriage Paid, on First Payment of sh.
Exlance in 11 monthly payments of 151-.

Send for Full Size Blue -Print and Constructional Chart.
Usual price 1,-. Sent FREE to "Amateur Wirless" readers.

IMPORTANT
Parts, Kits, Miscel-
laneous Compon-
ents, Finished Re-
ceivers or Acces-
sories for Cash,
C.O.D., or H.P. on
our own system of
Easy Payments.
Send us a list 01
your vents. We will
Quote you by rcturn.
C.O.D. orders value
owe 10/- sent
earriaze cal Pm
charges pail

t . mm . ommr mews it
PETO-SCOTT CO. LTD., 77 City Rd. London, E.C.I. Tel.: Clerkenwell 3403/7

West End Showrooms: 62 High Holborn, London, W.C.3. Tel.: Holborn 3249 I

Dear Sirs, Please send me CASH/C.O.D./11.P

I for which I enclose 0 d CASII/H.P. Deposit.

INAHE

I ADDRESS

L___ A.W. 29/4/33

STRICT. PRIVACY GUARANTEED WE DEAL WITH YOU DIRECT
Please Mention "A.W." When Corresponding with Advertisers
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HOW LOUD -SPEAKERS HAVE IMPROVED
APRIL 29, 1933

Loud -speaker design has improved concurrent with detail improvements in valves and set components,
and here the recent progress in speake r design is critically reviewed

SPEAKER design has been improved in two
directions.

There has been the improvement in integral
features of chassis design. Sensitivity, capacity
for handling a large power output and response
over a wide frequency range have been
improved by attention to details.

And there has been the improvement in
input arrangements, so that there is now no
longer the difficulty of matching moving -coil
speakers to the set's output stage.

Chief improvements have been made in
permanent -magnet speakers, so that price has
been reduced and greater reliability can now
be placed on the power handling and the
sensitivity.

New cobalt steel alloys used in the magnetic

one type of speaker laminations are employed
between the magnet pieces..

Early moving -coils suffered in sensitivity
through incorrect centring devices which put
too great a tension on the diaphragm. A
centring disc at the speech coil end is -now
universally adopted, and in speakers such as
the Amplion and Blue Spot this is in the front
and is clamped to a small pillar screwed into
the nose of the magnet  pole. In the W.B'.
and others, the centring disc of fibre is mounted
on the speech coil at the back of the diaphragm,
and is slotted to provide critical adjustment.
Cone improvements are typified by Celestion,
Blue Spot, and others. Cones are now often
bakelised and pressed in one piece for strength
and lightness.

.SPEECH COIL
PROJECTING
OVER POLE

PRESSED
CHASSIS
FRAME*1

CLASS
TRANSFORMER

SPECIALI
MACNET1

,SYei EM}

sets. Set manufacturers haste -for a long time
used the energising winding as an additional
smoothing Choke and so haVe" obtained a
"free" source of energising current. And now
with many makes- of speaker it is possible for
amateur set -builders to do this.

Input arrangethents to. all speakers have
been improved. Nickel -alloy core trans-
formers are now- fitted in place of the cumber-
some external input transformers of a year or
'so ago. Generally these are tapped for use
with triode or pentode valves and push-pull
output circuits. With many speakers it is
possible to use these input transformers
without Q.P.P. provided triodes are used, but

'speakers with special Q.P.P: input trans-
formers (obtainable in some cases at no extra

CENTRE
IPCY,EiPLFC

MAGNET
IfRAME

A
(I) Very flexible connections to the speech coil are typified by these fine wire leads in the case of the Blue Spot. (2) This Rola speaker
has a pressed cone frame as part of the chassis which typifies modern construction. (3) W.B. speaker with a special magnetic system

and fitted with a Class B transformer. (4) The sturdy pole piece design of the Amplion represents modern speaker practice

system have cheapened the cost of production,
made speakers lighter and increased sensitivity.

There is a sort of "threefold value" of power
Input underneath which it -is still impossible
to get the best out of a moving -coil loud-
speaker. Generally speaking, it is necessary
to have an output stage giving about 300
milliwatts in order to work a permanent -
magnet moving -coil loud -speaker satisfactorily.

So that for small battery -driven sets which
have not Q.P.P. or Class B coupling-and
where the output has an average value of less
than 25o kilowatts-there is still a large field
for balanced -armature and inductor speakers,
in which connection no startling improvements
have been made of late.

But for all normal sets, there are now big
advantages in permanent -magnet moving coils.
Even small speakers can handle an undistorted
output of 3 watts, and thanks to stiffened
cones and freer suspension, the bass response
is so satisfactory that a baffle -board area of
at least two square feet is needed with the
average small moving -coil.

Many speakers are now provided with
coppered or otherwise -treated pole pieces to
prevent rusting, so that there is a minimum
air gap between speech coil and magnet pole.

W.B. have introduced a new magnetic
system in which the magnet is a composite
construction, while the magnet systems of the
new Amplions, and Blue Spot, Rola, Epoch,
and R. & A., to mention only a few examples,
are commendably neat.

Where the magnet is in one piece it is
generally of double "U" formation. But in

These more delicate and accurate centring
devices have resulted in the cutting down of
the air gap and the increase in efficiency, but,
in the main, improvement in permanent -
magnet moving -coils has 'taken place in the
special alloys used in the magnet systems.
These improvepients are of a metallurgical

Typical of the
modern high effici-
ency permanent -
magnet moving -
coil speaker - the

Epoch

nature which will 'not -interest ordinary listeners,
but the improvement nevertheless is remarka ble.

In energised speakers there is an improve-
ment in the facility now operative in most
types for the inclusion of the. energising coil
as- part of- the smoothing system of the set.
This, of course, is only of use in mains -driven

charge and in others at not more than an
extra charge of as. 6d.) must be used if pentode
are used in quiescent push-pull.

A recent improvement is the provision of
speakers fitted with three -terminal Class B
input transformers, so that you do not have
to buK a Class B output transformer Or tapped
choke for your set if you are using one of the
new- Class B valves.

INFORMATION BUREAU
Will every querist please observe the follow-

ing revised rules.
- Please write concisely, giving essential particulars.

A fee of one shitliiig postal order (not stamps).
a stamped, addressed envelope and the coupon on
the last page must accompany all queries.

Not more than two questions..shou/d be sent at
any time.

The designing of apparatus or receivers cannot be
undertaken.

Slight modifications of a straightforward nature
only can be made to blueprints. For more serious
alterations the minimum charge is 2/6.

Blueprints supplied by us will be charged for in
addition, but of course, readers may send their ownblueprints for alteration.

Modifications to proprietary receivers and designs
published by contemporary joiutials cannot be
undertaken. Readers sets and components cannot
be tested by us. Queries cannot be answered by
telephone or personally. Readers ordering blue-
prints and requiring technical information in addi-
tion should address a separate letter to the Query
Department and should see that their remittance
covers the price of the Blueprint and the amount of
the Query fee.

We do not answer queries in cases where
the fee is omitted.
Queries should be addressed to the Query Depart-

ment, "Amateur Wireless," 58:61, Fetter Lane,
London, E.C.4.
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THE REVOLUTIONARY

The most modern receiver has this in common
with all sets-it cannot give its best without a
modern moving -coil speaker. The leading set
designers know that the W.B. Mansfield magnetic
system has made possible a sensitivity and a vivid-
ness of reproduction otherwise unobtainable. 
That is why W.B. Speakers are specified for so
many of this year's star sets.  YOUR receiver,
new or old, must give infinitely better results if
you connect a " W.B."

Mansfield Senior, PM4, 42/- complete.

Mansfield junior, PM5, 2716 complete.

MANSFIELDA7/\\
MOVING COIL, SPEAKER i Z.

Note :-Q.P.P. and Class B. models of the Mansfield Speaker (Senior and Junior) are also available.

Whiteley Electrical Radio Co., Ltd., Dept. A, Radio Works, Mansfield, Notts.
Irish Free State Distributors: Kelly f3 Shicl, Ltd., 47 Fleet Street, Dublin

JJ 1111,1," As
1!"11'

Pressland Terminal COP
This handy little accessory
fits to terminal or panel
without any clips or bracket.
Not an automatic safeguard
against lightning, hut vastly
improves selectivity and
volume control on any set,
adding greatly to the pleasure
of listening.

L4N

Scientific

e.Don't be wise
after the event

FIT A COPp-INOW
BE SAFE AND LISTEN
WITHOUT STATIC NOISES
even during the worst of storms
During this season of heavy thunderstorms, often giving little warning of
their approach, a Pressland Aerial Control Cop will give you proved
protection-and guarantee that protection with Free Insurance for f100
-you need not even interrupt the programme you are hearing. Nor
need you worry if a storm comes on while you are away from home.
Your Cop never goes off duty.

PRESSLAND

Ask your local dealer or send
CLIFFORD A. PRESSLAND (SALES), Ltd., 84, Eden Street, Kingston -on -Thames

And remember that every
Pressland Aerial Control
Cop gives you seven ser-
vices. (I) A Station
Selector. (2) Lightning
Arrester. (3) Atmospheric
Eliminator. (4) Volume
Control. (5) Aerial Lead-
in. (6) Aerial Cut-out.
(7) £100 FREE Insurance
Policy.

P.O. to the makers :

Advertisers Appreciate Mention of "A. W." with Your Order
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ELEMENTARY WIRELESS COURSE.

The reservoir condenser in a smoothing circuit
reminds us of a tank providing a constant "head
or pressure of water through an outlet pipe,
when the tank is being only spasmodically filled
by a man carrying water in a bucket from a

near -by stream

What is an A.C. set?
A set for operation from an

alternating -current electric -light supply.

What is peculiar about it?
Only the method of obtaining the

voltages to operate the valves, The
set may contain high -frequency ampli-
fying valves followed by a detector and
an output valve or in the simplest sets
the high -frequency valves may be
omitted. We can, in fae,t, arrange the
set in any of the ways we have previously
considered, but instead of using batteries
for the power supply we take these
voltages from the mains.

Like we do with D.C. mains?
Much the same. The filaments of

the valves are replaced by independently -
heated cathodes consisting of small
cylinders inside which is a filament or
heater. I have already explained the
construction and you will remember
that with A.C. we transform the voltage
down to 4 volts for running these
heaters.

How much current do the heaters take?
Usually i ampere. This gets rid of

the low-tension accumulator. Now, we
have to find a means of replacing the
high-tension battery. With D.C. mains
this is fairly easy because the voltage is
more or less steady and all we have to
do is to insert a potentiometer to cut
the voltage down to the right value and
smooth out any ripples that may' be
present.

Why can't we do that with A.C.?
Because alternating current is first

APRIL 29, 1933

Another informative article in the complete series on mains
working specially for the beginner by J. H. REYNER and the
"A.W." STAFF. This week they deal with the methods adopted

for working sets entirely from A.C. mains

positive and then
negative. Every
time it is positive
some anode current
will flow, but when
it is negative the
valves will not
work so that the
current will flow

intermittently. This would produce
hum, drowning any ordinary signals
that might be received on the set.

I thought you could smooth out any
ripple?

Yes, that is so when the ripple is a
fairly small variation above or below a
steady value. With alternating current
the voltage rises to perhaps 30o volts
in one direction and then reverses and
rises to 30o volts in the opposite direc-
tion. The average value is nothing so
that if we smooth out the ripple we
shall be left with no voltage at all.

But there is some method of using A.C.,
isn't there?

We have to rectify the current so that
it only flows in one direction. Then if
the voltage varies between o and 300,

A simple rectifier circuit, ccnsisth:g of a
valve with an anode and a filament. The
alternating current is rectified because current
in the valve flows only one way-from filament

to anode

in the same direction all the time, the
average value *ill be around 200 and
we can smooth out the variations and
leave ourselves with a fairly steady
voltage.

How do you rectify the current?
One way is to use a valve rectifier.

You know that the ordinary valve will
only allow current to flow from filament
to anode when the anode is positive.
The earliest formS of valve only con-
tained a filament and an anode and

5I

o.

5

I

were used for the express purpose of
rectifying the current.

When the anode is negative, no cur-
rent can flow while when the anode is
positive the valve acts as a more or
less perfect conductor. Current can
flow quite freely up to the limit of the
emission from the filament.

We use valves of this type having
large filaments which will give many
hundreds of milliarnps emission if re-
quired and we insert this valve in thd
circuit.

How does this rectifier work?
When the voltage on the anode is

positive, current flows through the
rectifier into whatever load we provide.
If we have a resistance to complete the
circuit we shall get a rush of current
through this resistance, which will
develop a voltage across it. When the
anode is negative no current flows and
there is no voltage across the resistance.

The next change, in voltage makes
the anode positive again and once more
we obtain current through the load so
that we get a series of rushes of current
all in the same direction and therefore
having some average value with fluctua-
tions above or below this point.

Can you smooth out these fluctuations?
Yes, by using the same methods as

we did last week. We had a large
condenser across the circuit which by-
passed the fluctuations and a choke in
series with the supply to the set which
passed the steady voltage- but held back
the fluctuations.

In actual practice we usually feed
the rectifier straight into a filter system
such as this instead of a resistance.
The rush of current through the rectifier
then charges up the condenser which
we often call the reservoir condenser
for this reason. This condenser then
discharges at a steady rate through the
choke coil and the set.

Does dl the current from the rectifier
go into the condenser?

No ! Some of it will for6e its way
through the set as explained last week.
Therefore, we place another by-pass
condenser, usually termed the smooth-
ing condenser, on the other side of the
choke. Any current of a pulsating or
fluctuating character which forces its
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way through the choke is then by-passed
by this smoothing condenser, leaving
the load to carry only the steady
current.

How large do we make these condensers?
The reservoir condenser is usually

about 4 microfarads. If this is too
small it will not sufficiently absorb the
variations of current. A good deal of
the fluctuating current will then force
its way through the choke. If this
happens, our supply to the set is not
perfectly steady and 'we hear a hum,
which, is the very thing we are trying
to avoid.

Suppose we consider a man filling a
tank with a bucket. Leading out of the
bottom of the tank is a pipe which supplies
water at a, more or less, steady rate to a
machine. The man keeps the tank suffi-
ciently Inn to maintain a head of water by
drawing water in a bucket from a stream
close by and pouring it into the tank.

This is a fair analogy of what is
happening in the electrical case. As
long as the,tank is supplied with water
at sufficiently regular intervals, the
water level will always be above the
outlet pipe and there will be a steady
flow of water out of the tank to the load.

If the tank is too small the man will
very quickly fill the tank up, and any
further water he may add will spill over
the sides. If the tank is too large the
water level will not be high enough to
maintain a sufficient pressure through
the pipe. We require a tank of such
a size that it is just kept not quite full.

In the electrical case there is a similar
value of condenser usually round about
4 microfarads.

What about the smoothing condenser?
This can be made as large as one likes.

Its sole purpose is to by-pass any stray
current which forces its way through
the smoothing choke and anything from
4 to 8 microfarads is mual. More than
this is not used for economic reasons.

Is a valve always used?
By no means. In fact even the

simple valve of the type so far con -

CORE.

CORE

A smoothing choke constructed with an air
gap core so that a satisfactory inductance can
be obtained when a large current is flowing

through the winding around the core

sidered is only occasionally used. There
are fairly long gaps between the pulses
of current in the case we have just
discussed. If we could arrange another
valve to supply current to the reservoir
condenser when the first valve was not
working we could supply our current
twice as often, and therefore the ripple
would be smaller and more easily
smoothed.
Can you use two valves like this?

Quite easily. We usually mount both
the rectifying elements in one bulb and
call it a double -wave rectifier. Then
we use a transformer which has a
centre -tapped secondary. Suppose we
want a supply of zoo volts to our
rectifier, we should use the transformer
to give us 400 volts and take a tapping

upon the current which the choke has
to carry. You will remember I told
you when dealing with low -frequency
transformers that the inductance of the
primary winding depended upon the
steady anode current of the valve which
also has to flow through the winding.
The more steady current we pass
through the coil, the more the iron
saturates and the inductance falls off.

We have just the same trouble here
in an aggravated form because the whole
current of the set has to go through the
choke, and therefore we must make the
iron circuit capable of carrying 20, 3o
or more milliamps.
Can that be done quite easily?

Not easily because the designer is
always looking for compactness. The

MAINS
SUPPLY

AtIODE5

RESERVOIR COrIDEASZR.

SMOOTtlit16 CHOKE,

COMMOH
FILAMENT

SMOOTHING CONDENSER

TO
SET

A typical double -wave rectifier circuit for A.C. supplies. Note that the valve filament of the
rectifier is fed front an auxiliary winding on the mains transforme

in the centre. Relative to this centre
point, when the voltage at one end is
plus zoo, that at the other end is
minus zoo and vice versa.

We connect each end through a
rectifier on to a condenser. When the
top end is positive, current flows
through the top rectifier into the
condenser and charges it up. When the
current changes direction the top end
becomes negative, but the bottom end
is now positive and current therefore
flows through the bottom rectifier into
the condenser again.

The condenser thus receives current
alternately from one rectifier and then
the other, and is thus replenished twice
as fast and tends to keep a more
constant level of voltage so that the
smoothing is much easier.
What is a smoothing choke like?

Something like a low -frequency trans-
former. A number of turns of wire are
wound on a bobbin and around this is
built up an iron core consisting of thin
stampings of special steel. In a trans-
former, of course, there are two wind-
ings, whereas in a low -frequency choke
we have cnly one but the general
construction is the same.
How large is a smoothing choke?

It depends upon the circuit. A value
of between io and 20 henries is quite
an average size, but in some chokes we
use as much as ioo henries where we
want particularly good smoothing.

The physical size of the choke depends

problem is very simple if one goes to
large and expensive construction, but
if the dimensions are to be kept small
the problem is not easy.

Satisfactory chokes can be made,
however, without being unwieldy, the
process often being assisted by assem-
bling the iron circuit slightly differently
so that instead of being continuous
there is a very small air gap.
What does an air gap do?

It prevents the iron circuit from
saturating and consequently improves
the inductance, when the coil is carrying
a large steady current. The inductance
with no steady current is much less
than with a normal iron circuit, but
where we have to carry a fairly large
number of milliamps a smaller gap often
helps matters considerably.
Do we use a potentiometer with A.C.

sets?
Either a potentiometer or series

resistances are included just as with a
D.C. eliminator. These reduce the
voltage if required, but we have this
advantage that whereas in a D.C. set
we have to start with the voltage of the
supply mains, with alternating current
we can start here with whatever we like.

If our maximum voltage is 15o we
can insert a transformer between the
mains and the rectifier which will reduce
the voltage to 15o to start with. Then
we do not have to waste any voltage,
and we only use a potentiometer to
give us the subdivisions or tappings.
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ISSEN A.C. SKYSCRAPER

THROUGH the great enterprise of the
Lissen people, the popular mains

consolette type of set, self-contained except
for the aerial and earth, is now brought
within the reach of every kit constructor.

You all know something about the
original battery version of the Lissen
" Skyscraper." I reviewed it at the very
beginning of the season, and during the
past six months or so it has achieved a
phenomenal success. I think this A.C.
model will be just as popular, for it is easy
to assemble, absolutely safe, and
gives a first-rate performance when
connected up to the aerial and earth.

If you don't want an external
aerial, there is a mains -aerial attach-
ment, which means that for local -
station reception only .an earth is
needed-everything else for good
reception is in the cabinet.

Two Models
By the way, the model I tested

is the consolette, with self-contained
moving -coil ioud-speaker. There is
another kit with table -model cabinet
costing only g5 15s. This should
appeal especially to those already
possessing a good loud -speaker.

Although my test model was
supplied already assembled, I should
say. the constructional work is very
easy. There are profuse instructions
given on a well -produced sheet,
containing a host of hints on building and
working the kit.

My test model is housed in a good-looking
light -walnut cabinet, comprising the neat
metal -chassis three-valver, with safety
power unit mounted on the right, and
moving -coil loud -speaker at the top.

The cabinet measures about 16 in. square
by about ro in. deep. Black knobs are
fitted on the front for the controls. The
loud -speaker grille comes above these
controls.

The circuit consists of a variable -mu
screen -grid high -frequency amplifier,
detector, and pentode power output. It
is a perfectly straight circuit, but includes
all those refinements that make just the
difference between mediocre results and
really fine results as obtained with this kit.

Accurate Tuning
Lissen screened coils of the dual -range

type are used for the aerial tuning and for
the tuned -grid inter -valve coupling. A
gang condenser tunes these two coils, with

a trimmer superimposed on the main
control knob for accurately ganging all
round the wavelength range of the dial.

Transformer coupling is employed
between the detector and the pentode,
which is tone -corrected by a .i-megohm
resistance as a grid stopper.

The high-tension supply for these valves
is obtained from the power unit, which
employs a valve rectifier. The filament
current is obtained from the usual 4 -volt
winding on the mains transformer and
grid bias by cathode resistances, that for
the variable -mu being variable for con-
trolling the volume.

A very good point about the power unit,
apart from its obviously robust and safe
construction, is the provision of tappings
on the transformer for all mains voltages
from roo to 25o volts. Another practical
point is the provision of a very stout
and lengthy mains cable for the connec-

Metal chassis of Lissen A.C. Skyscraper
unit on the left

tion of the set to the electric -light supply.
Control has been made as easy as

possible. In addition to the tuning knob
with its superimposed trimmer knob at
the centre below the tuning scale, are two
auxiliary knobs : on the left for combined

BRIEF SPECIFICATION
Makers : I,issen, Ltd.
Price : 4rIO 12S. 6d., complete with valves,

power unit, moving -coil loud -speaker, '
and consolette cabinet.

Valve Combination : Screen -grid (Lissen
AC/SGV), detector (Lissen AC/HL),
pentode (Lissen PT425), and mains
rectifier (Lissen U65o).

Power Supply A.C. mains, from roc) to
250 volts.

Type : Kit set for A.C. mains, either with
self-contained moving -coil loud -speaker,
or as table -cabinet set with external
speaker.

Remarks : Gives every satisfaction on
test. Quality very pleasing.

with safety power

volume and reaction, on the right for
wave changing.

The tuning scale is marked in degrees
from o to 180. Station searching is made
easy by the very complete calibration chart
provided with the instruction sheet. All
the well-known stations are calibrated,
and tests show that these figures are
helpful in locating the innumerable foreign-
ers within easy range of the set.

Simplicity of Control
With regard to the idea of combining

reaction with volume in this type of set,
the makers contend-rightly, perhaps-
that what selectivity is lost by so combining
the controls -is more than compensated by
the greater simplicity of control. Anyway,
selectivity is quite good for only two tuned
circuits, and there are three alternative
aerial coupling connections to enable you
to obtain just the right compromise

between selectivity and volume on
distant stations.

I found that with a 6o -foot aerial
the A2 connection gave very satis-
factory station separation. The
trimmer on the tuning also helps to
tune out interference.

Plenty of foreigners were clear of
interference on tests with this set
Hamburg, though not clear of
London Regional, was tuned in
more loudly than the interference,
and by the time Scottish Regional
was reached there was no trace of
London.

Sensitivity is extremely good from
the bottom of the medium waves to
just above the middle of this band,
and quite satisfactory for the rest
of the way. On long waves the
sensitivity is unusually good, Luxem-
bourg, for example, coming through
with great punch.

These station -logging `tests certainly
emphasised the inherent simplicity of
operation, and in view of the ease of
separating stations there is no reason to
regret the fact that reaction is applied at
the last part of the rotation of the volume
control, which, incidentally, works
extremely well in cutting down the locals
to normal volume.

With the earth lead connected to the set
there is no trace of mains hum. This is,
in fact, one of the most silent background
mains kits I have tested.

Quality of reproduction is, definitely
good. Well balanced, I should call it.
Normal amount of top -note response and
more bass than you might expect from the
relatively small dimensions of the cabinet.
No boom, thank goodness !

Altogether a worthy development of the
"Skyscraper" idea. Whether you buy the
table model or the consolette, you will
certainly get excellent value, for your
money.

SET TESTER.
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COLVERN FERROCART
COILS
open a new era in Radio
Reception

Tuning Coils of maximum efficiency are essential in the attain-
ment of selectivity and sensitivity.

Colvern. Ferrocart coils, though of considerably smaller
dimensions than the relatively inefficient screened air -cored coils
to which we have become accustomed, are actually more
efficient than the unscreened Litz wound large -diameter coils
which have always been regarded as the last word in efficiency,
but which could never be put to practical use owing to their
bulk and the impossibility of screening without very serious
loss of efficiency.

One set FI, F2, F3 Coils ganged on sub base plate
with wave -change switch Set 50/.

TYPE F I -F2.
Input bandpass filter. Constant selectivity,
ganging unaffected by variations in aerial
reactance symmetrical resonance curve.

TYPE F3
Autotransformer intervalve coupling with reac-
tion, ganging perfectly maintained on both wave
ranges by transfer of tapping point in correct
turns ratio, practically constant reaction.

Made under
licence from
the patentee,
Hans Vogt.

Specified for W. JAMES'S
"Up -to -the -Minute 3"

COLVERN LTD., ROMFORD, ESSEX.

NO SAL -AMMONIAC

goN SAL-AMMomic

H.T. BATTERIES
THE ONLY NON SAL -AMMONIAC BATTERIES

120 volts Pertrix Battery, Cat. No.
37,0, price 16/3. Tapped at every IA volts
from 110 to 120 volts. A 15 -volt G.B.
section is included in the same carton.
Dimensions 101" L. by 5P," W. by r
deep.

130 volts Pertrix Battery, Cat. No.
321, price 17/9. Tapped at every I

volts from 120 to 130 volts. An 18 -volt

G.B. section is included in the same
carton. Dimensions: Ili}" L. by 51i" W
by 3' deep.

FOR

NO SELF DISCHARGE

150 volts Pertrix Battery, Cat. No.
322, price 21/9. Tapped at every 11 volts
from 135 to 150 volts. A 24 -volt G.B.
section is included in the same carton,
Dimensions: 141' L. by 511I" W. by 3"
deep.

159 volts Pertrix Battery, Cat. No.
323, price 20/9. Tapped at every 3 volts
from 120 to 159 volts. A 9 -volt G.B.*
section is included in the same carton.
Dimensions: 7" L. by 6+-" W. by 5 /" deep.
TI is battery is specially suitable for Pye
" G.B." Receivers.

BRITANNIA BATTERIES LTD., 233 Shaftesbury Avenue, LONDON, W.C.2

Advertisers Appreciate, Mention of " A.W." with Your Order

Works: Redditch, (Worcs.)
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TRANSFORMER DEVELOPMENT
Details of the new transformers with special cores, for ordinary
L.P. coupling and for Q.P.P. and Class B input and output

TH special input and output transformers
and chokes for Class B and Q.P.P. have

rather over -shadowed the development of the
transcoupler type of unit which marks one
side of transformer development.

The transcoupler idea is really a development
of ptrallel feeding and, in the oie case is
included all the components necessary for

The Ferranti O.P.M.16
(C) output trans-

former

A Parley Class B
input transformer

coupling in this way. It is of course cheaper
for manufacturers to produce the complete job
than to market the separate resistances and
condensers. Care is needed in design.

These special couplers and alio ordinary
transformers and chokes for L.F. work, are in
many cases made with cores of nickel steel
alloy. Early transformers made with cores of
Oils type of alloy were fragile and the trans-
former characteristics could be changed if the
component were dropped or knocked sharply.
The new products, however, are more stable.
Although some of the new cores have the
disadvantage of being far too easily saturated

(and are, therefore, more suitable for parallel
feed), transformers have been produced during
the past season which are quite suitable for
connection direct in the valve anode circuit,
providing a steady current is kept low. Bass
response has been improved and only in the case
of cheap and poorly designed transformers has
the core capacity been reduced so that there is
definite distortion.

The special tapped
transformers for Q.P.P.,
and driver transformers
and output arrangements
for Class B mark another
surprising development in
transformer design. As
the secondary of a Class B
input transformer has to
handle power, the design
of some of these trans-
formers has required great
care and it is meritable
that, in spite of this, they
are being marketed at
very reasonable prices.
Output transformers and
choke condenser systems for Class B have also
to be carefully designed. In the case of trans-
formers, it is necessary to have a low primary
D.C. resistance in order to cut out any distortion
due to high peak output currents which may
flow from the Class B valve.

It has been proved that a serious loss of
power can result from the use of an inefficient
output system with Class B or Q.P.P. Early
results with quiescent push-pull in particular,
were disappointing because of this lack of

power. Transformer manufacturers were alive
to the difficulty and produced suitable output
transformers, tapped, generally to match the
speaker and with suitable primary circuit
characteristics. Representative transformers
typifying modern design are shown by the
accompanying photographs. The latest Class B
designs, driver transformers and output chokes

An output choke for
Class B, by Ea.

Typical of modern
transformer design,
the Lissen Hypernik

One of the new Trix
transformers for Class
B work. The input
transformer is shown

and transformers are illustrated. In many
cases the new Class B parts are commendably
compact. -

The second " dip " in the " Broadcast
Bran Tub" will be heard by listeners to the
Belfast programme on May 12.

The last half-hour of an Orchestral
Concert in the Ulster Hall will be relayed by
the Belfast Station on May 13.

WHAT OUR
READERS THINK

The Editor does not necessarily agree with
the views expressed by readers and doesnot
accept responsibility for the letters pub-
lished. Letters cannot be published which
do not bear sender's full name and address.

- _ .416111 ,11,

The Moscow 500-kilowatter
SIR, Perhaps it will interest some of

your readers to know that the sup-
posed rumour regarding the super -power
transmitter of Soviet Russia is fact, not
fiction. I recently wrote to the radio
authorities in Moscow and in answer they
confirmed the truth of this rumour. They
state that the power is to be 500 kilowatts.
No indication of the wavelength was given,
but a Russian transmitter has recently
been observed near 165 kilocycles using
enormous power. The interference to
Huizen was terrific and completely blotted
out its signals.

I wonder how many of your short-wave
readers have noticed the severe hetero-
dyning of the Moscow 50 -metre transmis-'
sion. Are the Nazis responsible? Anyway,
I do not suppose many listeners mind
missing a little of Russia's unceasing
propaganda. F. A. B. (Halstead).

Batteries for Class B
SIR,-May we draw attention to a point

which we feel has not been given
sufficient consideration in connection with

the use of the new Class B valves, viz.,
the absolute necessity of providing such
valves with an H.T. battery of very low
internal resistance capable of giving during
its normal life peak currents of 40 to 5o
milliamperes. Although the ordinary type
of H.T. battery will undoubtedly operate a
Class B valve for a time, we are of the
opinion that the full benefit to be derived
from the new method of amplification will
only be secured by the use of the triple -
capacity or power type of H.T. battery.

It is possible that objection to this type
of battery may be raised on the score of
bulk and weight, and also the fact that in
existing sets which are modified for Class B
amplification the accommodation for the
H.T. battery may be limited. In order to
meet this objection we are introducing a
i2o-volt double -capacity battery which,
whilst retaining the normal length and
breadth of the standard battery, is in-
creased in height to about 3% in. This
battery is our No. 1168 size, measuring
ro in. by 6 in. by 33/4 in. high, fitted with
plug socket tappings in io-volt steps. List
price, 17s. 6d.

The normal discharge rate can be taken
as from 12 to 15 milliamperes, i.e., the
average discharge rate for a Class B
amplification set.
Siemens Electric Lamps and Supplies, Ltd.

(London, E.C.)

Short-wave Reception
SIR,-On a recent Sunday I received

WIXAZ, on 31.35 metres, at 13.00
(midday) at R2 strength on the loud-

speaker. The call of this modest 5 -kilowatt
American was distinctly heard. The station
was heard for over a period of nine hours
on and off.. At 22.00 this station was a fine
R8 signal and was broadcasting a religious
service, every word of which was perfectly
intelligible.

Does this constitute a record for so high
a wavelength?

The receiver was none other than the
famous 1931 "Century Super," which is a
successful' all -wave receiver if there ever
was one.

F. A. B. (Ridgewell).

"My Oldest Stager "
C IR,-With reference to Thermion's

remarks under "My Oldest Stager,"
I have a straight three-detector (Cossor
R.C., 85 volts), R.C. (Cossor 21oDet.,50 volts and L.F.), and transformer..
coupled (Mullard PM2, rio volts)-
receiver in use which contains the follow-
ing components :-

Original R.I. transformer (about 1922).
Ashley "Claritone " horn loud -speaker

(about 1922).
Two Ashley filament resistances (1922).
Bretwood variable grid leak and con-

denser (about 5925).
Several old Dubilier mica fixed con-

densers.
Air -spaced preset condenser made up

from bits and pieces bought in 1922.
The set gives wonderfully good and pure

reproduction, with which I am quite
satisfied, with a total H.T. consumption
of 3 milliamps. A. H. (Tadworth).



APRIL 29, 1933 679 CfMnIdttrWt.rdes,;

ROLA
t eWor ro  ewers

Always in Line with Latest Design
CLASS B AMPLIFICATION

The following Rola Speakers for valves as under are
MULLARD PM2B VALVE ,
Rola F5 -PM -12 -Class B
or Rola F6 -PM -08 -Class B
or Rola F7 -PM -08 -Class B

COSSOR 240B VALVE-
Rola F5 -PM -I4 -Class B
or Rola F6 -PM -0I -Class B
or Rola F7 -PM -01 -Class B

B.T.H. PD220 VALVE
8ola F5 -PM -12 -Class B
cr Rola F6 -PM -08 -Class B
or Rola F7 -PM -08 -Class B

E XTE NSI 0 N
SPEAKERS
There is a correct Rola
Extension Speaker for prac-
tically all British radio
receivers. Write for List.

Write to -day for the Rola
Folder.

THE BRITISH ROLA
CO., LTD.,

Minerva Read, Park Royal,
N.W.10

'Phone: Willesden 4322-3-4-5.

4.)

KO LA
SPEAKERS

for better
Radio Receptkit

now ready:

IM MEDIATE

LIST PRICES
32/6
49/6
60/-

... ...

32/6
49/6
60/-

32/6
49/6
60/ -

DELIVERY

Write to -day for the Rola Folder.

WHY PAY EXORBITANT
PRICES FOR VALVES?

Cash

II

IP SEND DIRECT TO THE MAKERS FOR BRITISH 362 VALVES
FULLY GUARANTEED to have as high, or
higher, characteristics as any valves (British or
foreign). Equal to any, better than most. Non-
microphonic. Buying direct by post from the
makers SAVES YOU 50%. Post your
crder to -day. Immediate delivery of all types.

Post Free from

3r6
I THE "CLASS B" 9,_ Mains Volume

NEW / from a Battery
set obtained at itzsignificant H.T. consumption

R.C., B.F., L.F., or Detec. 3;6. Power 4/-. Super -Power 4;6.
S.G. 7,6. Var-Mn. 7,6. " Class B " type 9/-. Pentode type 101 -

All in 2\-., iv., or 6v. Metallkod 3d. extra. Delivery by return of pout.
with order. Cheques and P.O.'s must be crossed and made payable to :-

THE 362 RADIO VALVE Co., Ltd. ,Dept. Y.3), 415 Mare St., Hackney, London, E.8
111111111111

THE CABINET
for YOUR SET
The Cameo " Waverley "-a handsome Oak
Cabinet that will enable you to convert
your set into a handscme radiogram. I's
appearance leaves nothing to be desired.
Supplied complete with baffle -board. Price,
finished in Oak, £5 10s.; Mahogany, £6 151.
Polish -d wooden panel or converted for
Osram Music Magnet Four, 4/- extra. See
this Cabinet in our showrooms open 9.15 to.
5.45 (Sat. 1230), and send the Coupon for
FREE C.mco Cabinet Catalogue.

CARRINGTON MANUFACTURING
CO., LTD.

Showrooms:
24 Hatton Garden.

London, E.C.1.
Phone iHolbern8262

Works : S. Croydon
i'ost

;E

/UDRess

pe

21 AW

THE FIRST "CLASS B"
BATTERY OPERATED
RADIOGRAM WITH
FERROCART COILS!
Smurthwaite's, famous as makers of specialised sets
for wireless experts, have evolved in their re-
search laboratorie3 a means of adapting the
" Class B " System to produce a battery operated
radiogram equipped with the marvellous new
FERROCART Coils at very moderate cost.
No longer need the lack of electric current deprive
you of the fine quality reproduction of the best
type of radiogram, yet all you need to operate the
Smurthwaite " Class B " Radiogram is a s'andard
size dry H.T. Battery.

SPECIFICATION.

CIRCUIT

OOne variable mu H.F. stage

(Mazda SG215VM) Tuning

unit-The marvellous new

FERROCART coils and British

Radiophone Con denser.

Power grid detection-De

tector valve Mazda HL2.

O Special intervalve transformer,

designed in conjunction

with the valve manufacturers,

couples the detector to the

special Class B " output

stage.

Moving coil loud' speaker-

" Magnavox " P.M. model

fitted with a special output

transformer.

Handsome walnut cabinet. All accessories
are the best of their kind. Garrard double
spring motor. Harlie deluxe pick-up with
volume control. Illuminated tuning dial.

SMURTHWAITE
"Class B" RADIOGRAM
F. W. SMURTHWATTE

LTD.

Harmony Works, Ross
Parade, Wallington Surrey

....=Q-armassusaaaasuMialimmose
Please Mention " A.W." When Corresponding with Advertisers
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The Success of
your set is bound
up in its speaker

You will spend several pounds
and unlimited care on the con-
struction of your Class "13
Three circuit, don't overlook the
most important thing of all-the
choice of your speaker.
An incorrectly matched or insensi-
tive speaker will mean that money
is wasted and careful work
undone. You are advised by the
designers of this circuit that the
Amplion M.C.22 with specially
constructed Class "B" trans-
former will give the most satis-
factory results. The price is only
39s. 6d. and the increased sensi-
tivity and natural tone which will
result, fully warrant such small
expenditure on so important an
item.

AMPLI 0 N M.C.22 CLASS " B "
SPEAKER SPECIFIED FOR "A.W."

CLASS " B " THREE

AMPL1ON (1932) LTD., 82/84, ROSEMAN STREET,
LONDON, E.C.I
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A Weekly review of New Components and Tests of Apparatus
Conducted by J. H. REY NER, B.Sc., A.M.1.E.E.

GENERAL INDUCTANCE
SPEAKERS

AN inexpensive moving -coil loud-
speaker which we have tested this

week is that made by the General Induc-
tance Co. This model is known as the
" Junior," as distinct from the slightly
more expensive speaker, "Senior" type.

The speaker employs a small E -shaped
permanent magnet bolted to the back of a
rigid metal chassis. A low -resistance
moving coil is fitted but the necessary
input transformer is included, this being
bolted on to the chassis. This transformer
is of the tapped variety and allows three
impedances to be obtained, these being
approximately 13,00o, 8,000 and 1,50o
(thins.

The diaphragm is of the moulded one-
piece type and is interesting in that it is
not rigidly fixed at the periphery, but is
only lightly held between felt pads. A

The Senior and Junior models of the
General Inductance Co. speakers

normal type web -centring device is used,
this being held from the centre pole piece.

On test the speaker gave very good
overall results. The main bass resonance
occurred at approximately roo cycles,
below which the output fell off but was
still quite good as low as 8o cycles. At the
high -frequency end of the scale the response
was good up to approximately 4,50o cycles,
after which it fell off rapidly.

The speaker retails at the very moderate
price of 25s.

WEARITE MAINS TRANSFORMER
WE have tested this week one of the

new Wearite mains transformers.
This instrument is completely enclosed by
means of metal end plates which are
provided with ventilation holes to ensure
that the windings shall run sufficiently cool.
These end plates also carry the necessary
terminals, these being of the completely
insulated type.

A unique feature of this transformer is
the arrangement which has been adopted
for selecting the correct input voltage
tapping. On one of the end plates is

provided a paxolin disc which carries the
two terminals for the input supply. One
of these terminals is in the centre of the
disc, and when the other terminal, which is
located near the periphery, is removed the
disc can be rotated. Between the two
terminals a small window is formed in the
disc. With the outside terminal removed
the disc is rotated until the correct mains
voltage is seen underneath the window.
The terminal is then replaced and auto -

A Wearite mains transformer fitted with a
novel type of input voltage -tapping

arrangement

matically makes connection with the correct
tapping. This arrangement is very neat
and effective.

The sample tested was rated to supply
250+25o volts at 6o milliamperes, 4 volts
at 4 amps and 4 volts at r amp for the
rectifier. valve. The transformer was
tested by wiring it up to a suitable rectifier
valve and the D.C. output voltage
measured across a 4-microfarad reservoir
condenser. At a 6o milliampere load the
output voltage was 23o, this rising to

ro volts on no load. The main low-tension
winding gave 4 amps at 3.85 volts, while
the rectifier winding gave i ampere at
4.1 volts.

This transformer is a good job and can
be recommended.

"Amateur Wireless and Radiovision," Price
Threepence. Published on Wednesdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months I 7s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to `Bernard Jones
Publications, Ltd."
General Correspondence is to be brief and
written on one side of the paper only All 
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or The Publisher, "Amateur
Wireless," 58-61 Fetter Lane, London, E.C.4.
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OUR LISTENNG POST
By JAY COOTE

HE changeover from Greenwich Mean
Time to British Summer Time this year

has not been noticed by radio listeners to the
same extent as in previous years, for although
the alteration spells longer daylight hours, our
daily log, contrary to what happened in the
past, shows but a small falling off in its
entries. This is not due to the fact that general
reception conditions are better, but solely for
the reason that transmitters during the past
two years have seen their power considerably
increased and also because our present-day
receivers are so much more sensitive and
selective.

Time Alterations
The actual alteration in the clock which

brings us on a level with Central European
Time, however, affects us in this way, that
when the home stations have closed down there
are only one or two countries in Europe from
which transmissions are still available. Spain
has made no alteration but has stuck to G.M.T.,
with the result that Madrid, Barcelona and
San Sebastian are still on the air until past
r a.m. B.S.T.; and Reykjavik, normally one
hour behind us, can Still be picked up at
midnight or even later. Portugal has not
adopted B.S.T. and therefore you are now given
a good opportunity of logging CTxAA, Lisbon,
on 282.5 metres. Holland will not go over until
May 15 and until that date we shall be forty
minutes ahead of Amsterdam time; later, when
she puts her clocks on one hour, she will again
be twenty minutes in advance of London.

A curious point about this Summer Time
business is that although the plan for daylight
saving was put forward by an Englishman,
William Willett, many years ago, and intro-
duced to Parliament in 1908, Germany was
the first to bring it into actual practice early in
1916; she was followed by Austria, Holland,
Denmark and Norway, and we adopted it in
the May of that year. Since then, Austria,
Denmark, Germany and Norway have aban-
doned the idea.

Writing about time reminds me that in
future the best period of the evening to listen
to Athlone will be between 9.45 and 5045 p.m.,
as this hour is the one which is to be devoted
to special sponsored concerts.

By the time these notes are in print we shall
have been able to find out whether the French
State has authorised Radio Toulouse to use its
new St. Agnan transmitter. No doubt the fire
at the old station was an accidental one, but
it may have proved a very strong lever in the
hands of les bons Toulousains to obtain a long
refused permit.

Radio Luxembourg now appears to have
sketched out its daily programmes and with
the exception of special concerts destined to
individual countries, as already pointed out
in previous notes, you will find that they run
very much as follows : light music (records) at
7 p.m. B.S.T., followed by news and a sym-
phony concert; a talk in French, German,
Dutch or English at 8.3o p.m., with another
batch of records; then again a news bulletin
(French), light music (9.15 p.m.) and a final
news transmission in German at 9.45 P.m. On
most evenings we may expect dance music
(records) at so p.m. At odd times throughout
the day the studio broadcasts Stock Exchange
quotations and results of sporting and athletic
events. From what I learn, Radio Luxembourg
" jumped " the wavelength it is using; no
authority to monopolise this channel could be
given as I understand that a frequency in that
neighbourhood was allotted to Vienna for the
new high -power transmitter. Luxembourg
appears to have got in first on the principle
that possession is nine points of the law !

The Dubilier Type BB Con-
denser is a high -efficiency
condenser in moulded

'bakelite case. Working
voltage 200 D.C. (peak) test
voltage 500 D.C. Capaci-
ties from .09 mfd to 4.0 mold.
Prices from 1/®

BUY THE
CONDENSER
WITH THE

NAME
YOU CAN
TRUST

No matter whether a Dubilier Con-
denser is large or small, it is the
most up-to-date in design and
contains the finest materials it
is possible to obtain. On every
Dub i 1 i e r Condenser rests the
Dubilier reputation for Depend-
ability. You may be sure that
Dubilier will never let you down.
Dubilier Resistances are also
equally reliable. Therefore, when
buying Condensers and Resistances
specify Dubilier. They are stocked
universally by all Dealers.

CONDENSERS RBILIE
DUBILIER CONDENSER CO. (1925) LTD.
Ducon Works, Victoria Road, North Acton, London, W.3
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POWER train the Mains
You can easi'y convert your present battery
set to a mains set -by incorpo ating a He3y-
betel mains unit. The unit desc Med below
gives generous alternative H.T. outputs, the
minimum being ample for prz.c ically any
battery set wailst the maximum is suitab'e
for A.C. receivers using up to five A.C. calves;
raw L.T. supply is included. Sterling com-
ponents supplied in neat steel case -ready to
switch on. Guaranteed three years.

HEAYBERD M.W.1 MAINS UNIT
Alternative Outputs : 30 ma. at 150v. cr 50 ma. at 200v.

Tappings: 40/120v. Var. S.C., 175v. and 200v. 197/6
(Max.) Raw A.C. L.T. supply: tly. 5 amps. I"
Should you have any difficulty in obtaining Heayberd

products locally, please apply direct.

L

osC-Do14
for Ileayberd
handbook on
MainsWorking

I enclose 3d. stamp; or
NEW Handbook of Mains
Equipment. Packed with
Technical Tips, Service
Hints and diagrams

Mr....

Address
A.W.

F.C.HEAYBERD &Co.,
10 FINSBURY STREET, LONDON. E C.2

One minute from Moor9ate Sin
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o NEW BELLING -LEE
CLIP -ON Unit
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a

 Clips on self-contained
and off in
an instant. Control 35/' 

 Electric Reproduction from
la your PORTABLE gramophone

without loss of portability.
Write for booklet.

Cambridge Arterial Road, Enfield, 211iddr. m
lllsl®®is®®8®llI

Alternative N
" 1 posit ion

(c) ' shown by u
dottscIlines

i

With m

TBELLING-LEE
FOR EVERY RADIO CONNECTION

a

N

TAYLEX WET H.T. BATTERIES
Give lone service, improved volume ant tone. Very economical.
Replacements for 'Sayler or Standard batteries at low prices,
detail, lost teen. Also Pergola list; Studio Kit. and parts is

lowest prices
A. TAYLOR, 57 STUDLEY ROAD, STOCE713LL, LONDON
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ING STATIONS
Ercadcsrting Stations classified in order of wavelengths. For the purpose of better ccmparison, the power

indicated is that o; the carrier wave.
Kilo- ftriier: and fnwer

Metre; cycles Coil Sign (Kw.) Metres
13.9721,470 Daventry (GS1-1) 15.0 290
16.18 17,773 Daventry (GSG) 15.0 281
19.68 15.243 Paris 10.0 282.2
19.6215,140 Daventry (GSF) 15.0 283.6

25.2011,910 Paris 100 283.6
25.2611,865 Daventry (GSE) 20.0 283.6
25.4 11,810 Rome (2R0) . 15.0 283.6
25.5311,750 Daventry (GSD) 20.0 284.9
25.60 11,725 Paris 10.0 286
i1.25 9,598 Lisbon (CTIAA) 2.0 288.3
21.3 9,585 Daventry (GSC) 20.0 288.3
31.31 9,580 Radio Nations 20.0 291
31.38 9,560 Zeesen (DJA) 8.0 293
21.55 9,510 Daventry (GSB) 20.0 293.7
32.26 9,300 Rabat 0.5 296.1
40.3 7,464 Radio Nations 20.0 298.8
45.38 6,611 Moscow 12.0 301.5
46.6 6,438 Moscow 12.0 304.3
48.2 6,220 Rome (2R0) 9.0 306.8
49.4 6,073 Skamleback 0.5 307.5
49.59 6.050 Daventry (GSA) 20.0 308.6
49.6 6,048 Vienna (UOR2) 2.0 309.9
49.83 6,020 Zeesen (DX) 10.0 309.9
50.0 6,000 Moscow 200 312.8
58.31 5,145 Prague 0.5 313.9
207 1,449 Seraing 0.2 315.8
207.6 1,445 Liege (Wallonie) 0.3 318.8
209.8 1,429 Miskolcz 1.25 318.8
209.8 1,429 Magyarovar 1.25 319.7
209.8 1,429 Pecs 1.25 321.9
211.3 1,420 Newcastle 1.0 325
213.8 1,403 Antwerp 0.4 328.5
214.3 1,400 Aberdeen 1.0 332.1
215.3 1,393.4 Chatelineau (EL) 2.0 332.2
217.1 1,382 Konigsberg 0.9 338.2
217.1 1,382 Brussels (Con(.) 0.25 341.7
218 1,373 Salzburg 0.5 345.2
218.5 1,373 Plymouth 0.2 348.6
219.9 1,364.3 Beziers 0.5 352.1
220.3 1,362 Binche 0.3 355.9
223.2 1,344 Swedish Relays - 360.6
224.4 1,337 Cork (6C1() 1.2 363.6
225.9 1,328 Fecamp 10.0 265.5
227.4 1,319 Flensburg 0.5 367.2
230.6 1,301 Malmo 1.2 368.1
232.6 1,390 Kiel 0.25 368.1
235 1,283 Lodz 2.2 369
235.5 1,274 Kristianssand , 0.5 370.1
237.2 1.265 Bordeaux (5.0.) 3.0 372.2
237.9 1,261 Nimes 1.0 376.4
238.9 1,256 Nurnberg 2.0 381.7
240.7 1,246 Stavanger 0.5 385
241.3 1.243 Liege 0.3 385
242 1,238 Belfast 1.0 389.6
244.1 1,229 Basle 0.5 394.2
245.9 1,220 Berne 0.5 398.9
245.9 1,220 Cassel 0.25 399

245.9 1,270 Linz 0.5 403.8
245.9 1,220 Swansea 0.12 408.7
247.7 1.211 Trieste 10.0 413
249.8 1.201 Juan-les-Pins 1.0 416.4
250 1,200 Prague (Strasaice) 5.0
250 1,200 Radio Schaerbeek 0.3 419.5
252.3 1,189 Barcelona (EARS) 6.0 424.3
253.1 1,185 Gleiwitz 5.0 424.3
255.1 1,176 Toulouse (PTT) 0.7 430.4
257.1 1,167 Horby 10.0 431
259.3 1,157 Frankfurt -a -M 17.0 435.4
259.3 1,157 Treve.s 2.0 435.4
261.6 1,147 London National 50.0 441.2
263.8 1,137 Morayska-Ostrava 11.0 447.1
265.7 1,129 Lille (PTT) 1.3 447.1
267.1 1.123 Valencia 8.0 450
267.2 1,123 Nyiregyhaza 6.25 452
268.3 1,117 Bremen 0.3 450.3
269.8 1,112 Bari 20.0 453.2

271 1,107 Cointe-Liege 0.3 453.8
455.9

271.5 1,105 Rennes 1.3 456.7
273.7 1,096 Turin (Torino) 7.0 459.4
276.5 1,085 Heilsberg 60.0 459.4

Kilo-
cycles

Station and Power
Call Sign ( Kw.)

Kilo-
Metres cycles

Station and Fewer
Cell Sign (Kw.)

1,071.5 Bratislava 14.0 455.9 644 Lyons (PIT) 15.0
1,067 Copenhagen 0.75 472.4 635 Langenberg 60.0
1,063 Lisbon (CTIAA) 2.0 480 625 North Regional 50 0
1,058 Innsbruck 0.5 483 621.1 IvanoYo-Vosnesensk20 0
1,058 Berlin (E) 0.5 488.6 614 Prague 120.0
1,058 Magdeburg 0.5 495.3 605 Trondheim 1.2
1.058 Stettin 0.5 501.7 598 Florence 20.0
1.053 Radio Lyons 1.0 501.7 593 Gorky 10.0
1,049 Montpellier 0.3 509.5 590 Astrakhan (RV35) 10.0
1,040 Bournemouth 1.0 509.3 589 Brussels (No. 1) 15.0
1,040 Scottish NatIona! 50.0 518.7 578.3 Vienna 15.0
1,031 Viipuri 13.0 525.4 571 Piga 15.0
1,022 Kosice 2.5 532.9 563 Munich 60.0
1,021.5 Limoges (PTT) C.7 537.5 553 Palermo 3.0
1,013 H ilversum .. 20.0 540 5,553 Prague (tests) 10.0
1,004 Tallin 11.0 541.5 554 Sundsvall 10.0
995 North National... 50.0 550.5 545 Budapest (I) 18.5
986 Bordeaux (PTT) 13.0 555.5 542 Tampere 1.0
978 Zagreb 0.75 559.7 536 Kaiserslautern ... 1.5
975.8 Falun 0.5 559.7 536 Augsburg 0.3
971.6 Vitus (Paris) ... 1.0 562.9 532.9 Wilno 22.0
968 Cardiff 1.0 564.9 531.2 Freiburg 0.2
968 West Regional 50.0 566 530 Hanover 0.3
959 Cracow 2.0 571.2 525.2 Grenoble (PTT) 2.0
955.6 Genoa (Genova) 10.0 574.7 522 Ljubljana 7.0
950 Marseilles 1.6 585.7 512.1 Tartu 0.5
941 Naples (Napoli) 1.5 678.7 442 Tessin 20.0
941 Sofia (RodnoRadio)1.0 719.4 416.6 Moscow (RV2) 20.0
936 Dresden 0.25 743 404 Samara 10.3
932 Goteborg 10.0 746.2 402 Ostersund 0.6
923 Breslau 60.0 773 383 Fetrozavodsk913
903
902.9
887
879
869
860.5
052
843

Poste Parisien 60.0
Milan Siziaao 50.0
Poznan 2.0
Brussels (No. 2) 15.0
Brunn (Brno) 25.0
Strasbourg (PTT) 11.5
Barcelona (EAJI) 8.0
Graz 7.0
London Regional 50.0

825
833
840
843.7
857.1
882
937.5
967.7

363.6
360.1
357.1
353.4
350
340
320
310

(RV29) '20.3
Sverdlovsk 50.0
Heston Airport 5.0
Budapest (2) 3.0
Rostov (RV12) 20.0
Leningrad 100.0
Saratov (RV3) 20.0
Kharkov (RV4) 20.0
Alma Ata (RV60) 10.0

832 Muhlacker 60.0 300 Moscow 100.0
825 Algiers (PTT) 16.0

.000
290 Kiev (RV9) 100.0

820.7
817
815
815
813
810
806
797
788
779
779
770
76)
752

752
743
734
725

Bergen 1.0
Fredriksstad 0.7
Bolzano 1.0
Helsinki 13.2
Seville (EMS) 1.5
Radio LL (Paris) 0.8
Hamburg 1.5
Scottish Regional 50.0
Lvov 16.0
Radio Toulouse 60.0
Stalino (RV26) 10.0
Leipzig 75.0
Bucharest 12.0
Midland Regional 25.0
Vladikavkas 10.0
Sottens 25.0
Katowice 16.0
Athlon- 60

.034.5

.060

.061
,073.5
,033.9
.117.4
,153.8
,171.5
,192.5
,200
,200
,234.5
.250
,256
,304
,354.4
,380

283

282.7
279.4
276.7
269.5
260
256
252
250
250
243
240
237
230
221.5
217.4

Scheveningen -
Haven 10.0

Tiflis (RV7) 100.0
Oslo 60.0
Minsk (RVIO) -100.0
Moscow 40.0
Kalundborg 7.5
Taschkent (RV11) 25.0
Luxemburg 150.0
Istanbul 5.0
Reykjavik 16.0
Bodes 0.6
Vienna Exp 3.0
Bakou 35.0
Moscow (T.U.) 100.0
Motala 30.0
Novosibirsk

720.5 Radio Maroc (RV6) 100.0
(Rabat) 6,0 ,411.8 212.5 Warsaw 120.0

715 Berlin 1.5 ,445.7 207.5 Eiffel Tower 13.5
707 Madrid (Esean.) 2.0 ,481 202.5 Moscow (RV1) 500.0
707 Madrid (EA.17)... 3.0 ,533 195 Ankara 7.0
697 Belgrade 2.9 ,554.4 193 Daventry (Nat.) 30.0
696 Parede (CTIGL) 1.5 ,603 187.5 Irkutsk 10.0
689 Makhatch-Kala -.100.0 ,620 185 Norddeich (KVA) 10.0
639 Stockholm 55.0 .634.9 183.5 Zeesen 60.0
680 Rome (Roma) ... 60.0 ,685.3 178 Kharkov 25.0
671 Paris (PIT) 7.0 725 174 Radio Paris 75.0
671 Danzig 0.5 ,795 167 Lahti 54.0
666.5 Odessa (RW37) 20.0 ,875 160 Huizen 8.5
664 Madona 25.0 ,910.8 157 Sverdlovsk 25.0
665 Klagenfurt 0.5 .920 156 Blaj 0.75
662 Odessa... 10-0 .935 155 Kaunas 7.0
661.3 Milan Vigentina 7.0 2,000 150 Craciunelu 1.0
658 San Sebastian(EA18)3.0 2,450 122.4 Skaplj'e 20.0
657 ',gen 0.5 2,625 119 Konigswuster-
653 Beromitenster 60.0 Hausen (press) 20.0
653 Archangel 10.0 2,653 113 Eiffel Tower 15.0

LET "AMATEUR WIRELESS " SOLVE YOUR PROBLEMS

THE POLYTECHNIC
3 0 7-311 RECENT STREET, W.1

Electrical Engineering Department (Wireless and High
Frequency Section)

A Special Course of Four Lectures on

TELEVISION
will be given by

H. J. BARTON-CHAPPLE, D.Se.,
A.C.G.1.,

On Wednesday Evenings, 6.30-8.0
Beginning 10th MAY, 1933

The lectures will be Illustrated by experiments, la slit, slide.,
and demonstrations on a televisor with mirror drum and huge
seleen. Fee for the Rowse 6/-

Sydabus on application to the Director of Education.

"Aa gno1 and Lefler than some
I used to pay 10,6 for" says a
user of R.H. Valves. If In doubt
as to the correct Valve to order,
tell us your set -we sill then
supply the suitable Valve. Order to -J y
with every confidence. Should darn tge ocour

1/1..
during .despatch, a replacement will Le

Thmade Immediately. ere'sa
MONEY RETURNED IF NDT 1 B.H. Valve

TRADE ENQUIRIES INVITED.

for every
battery

set.

SATISFIED.

The B.H. Valve Co., 8 Station Road, Finsbury Park,
N.4. ( 'Phone: Ar;hway 3119).
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EASY TERMS
I Everything Wireless supplied on lowest terms.

Prompt Delivery Guaranteed.
Price List Free on request.

JUST RELEASED
New Lissen MI -Electric Sky-
scraper Kit. Complete Kit, incl.
valves, for building this outstanding
new receiver.

Cash Price £711916
And 11 monthly payments of 14/4.
Lissen Skyscraper, Battery Model.

Cash Price £4/976
And 11 monthly payments of 816.

With order

14/4
With order

5, -
NEW BLUE SPOT UNITS

-just released.
NEW BLUE SPOT 99 P.M. MOVING -COIL With order
UNIT. Cash Price 52119/8. 5,"And 11 monthly payments of 5/8.

NEW BLUE SPOT PERMANENT -MAGNET
MOVING -COIL SPEAKER 29 P.M. With With cooler
input transformer. Cash Price 11;12/8. Sr.
And 6 monthly payments of 5/2.

12 EXIDE W.H. HIGH TENSION ACCUMU-
LATORS. (120 Volts, 5000 M.A.). The With order
cheapest and beat High Tension SuPply 'where 71.
Mains are not available. Cash Price 23/15/0.

And 11 monthly payments of 7/-.

With OrderATLAS ELIMINATOR A.C. 244. Three }LT. tap-
pmes. 20 MIA output. Cash Price 22,19/0. Sr
And 11 monthly payments of 5/8.

ALL CARRIAGE PAID. QUOTATIONS BY RETURN.
To avoid delay will customers kindly send first payment with

order.

THIS N.T. BATTERY

LASTED 22 YEARS
User Forgot He Had It

FREE BOOKLET TELLS ABOUT
RADIO'S GREATEST ECONOMY

" I have had this battery in use 21 years,
and it was so trouble -free I forgoi all about
it with rather disastrous results, there
being only 30 volts left."

C. H. P. (Londoni.
Here's a man who thought it " disastrous " that
his battery gave out ! Of course, the STANDARD
PERMANENT H.T. Battery needs attention
occasionally, say every year or eighteen months.
But the replacement is merely a matter of chang-
ing cartridges at a few pence each-and you can
do it yourself quite "easily. Think of the money
saved' before and after. The STANDARD is a
special adaptation of the farnouneciancha prin-
ciple, which recharges itself when the set is shut
down, giving Level current and Better reception
for much- less money. We sell direit and Guar-
antee your satisfaction, whether you pay cash or
deferred terms. Why not write now for our
interesting Free Booklet ?

Model H.5
126 VOLT STANDARD BATTERY

No. 3 size, 84 cells, 12,500 milliamp capacity.

Cash 3 7f8 Easy deferred terms available
Price in England,Smtland, amid Wales

STANDARD BATTERY Ce., Dept. A.W.
184.188 Shaftesbury Avenue, Loudon, W.C.2

683
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GET THESE CATALOGUES FREE
Here"0 bserver" reviews the latest booklets and
folders issued by well-known manufacturers.
you want copies of any or all of them FREE OP
CHARG Ejust send a postcard giving the hides
numbers of the catalogues required (shown at
the end of each paragraph) to" Postcard Radio
Literature," "AMATEUR IVIRELESS," .58/61,
fetter Lane, E.C.4. "Observer" will see that
you get au the literature you desire. Pleats
write your name and address in block letters.

All About Class B
HAVE tackled the job.of Class BR I.. conversion in a most thorough

manner and have produced a helpful book
which gives the most explicit details.
Wiring instructions and tables of suitable
valves and transformer ratios ensure that
you can set up your Class B stage properly.
I unhesitatingly recommend this new R.I.
publication to all battery users who, are
considering Class B. 992
Pertrix and Q.P.P.

I see that Pertrix are using special ultra -
capacity cells in their Q.P.P. batteries and
that the grid -bias section cells have the
same capacity as those of which the H.T.
section is composed. There are four bat-
teries in the Pertrix range for Q.P.P. and
you should write for details. 993
New Baker Speakers

Four new additions have now been made
to the Permag range of Baker speakers for
use with Q.P.P. and Class B sets. And an
attractive folder has just been sent me
which gives details and working informa-
tion. 994
For Summer -time

Jelly acid non -spill batteries are des-
cribed in the new C.A.V. folder and these
are just the thing for use when you take
your set out of doors. They are used and
recharged in exactly the same manner as
the free acid type. And all batteries are
Supplied charged and jellied ready for use.
The folder gives dimensions, and capacity
ratings. 995
Charge Your Own

If you are thinking of charging your own
accumulators; then get the new folder from
Nash Products, Ltd., describing the N.P.
chargers for home use. There -are H.T.
models which may solve a high-tension
accumulator charging problem, 996
Atlas Components

The enormous popularity of Atlas mains
units may overshadow some of the very
high-grade components which are also in
the Atlas range. Low -frequency trans-
formers, variable resistances, chokes,
moving -coil speakers, and even short-wave
coils are all made by Atlas and you can get
a folder describing these. 997

OBSERVER

etitateur Wiroloia

BRITISH
MADE

The public becomes more and more critical
of the standard of reproduction and the
Engineers of the Blue Spot Company, after
the most exacting and painstaking research,
have produced a range of Moving Coil
Speakers which represents the latest
achievement in speaker technique both
from the point of view of design and repro-
duction. Here is model 29 P.M. - a
splendid achievement.

CONVINCING POINTS
Astounding reproduction over whole musical
scale  Scientifically designed matching trans-
former for Power,' Super Power, Q.P.P. (Triode)
and class B Output  Q.P.P. Pentode model
216d. extraTroublesome solder tags dispensed
vvtih-in their place we provide efficient termi-
nals for easy valve matching  New process
Cone and Speech Coil-no fouling in the gap
Copper plated' Chassis with felt surround  No
excessive bass, no shrill top.
DOn't buy a Moving Coil Speaker until you have
heard this new Blue Spot.

[ Mounted to special baffle and perfectly fitted
in am -active Oak Cabinet with new Blue Spot

fret, Model 22 P.M. 45/-

Write for Catalogue A.W. 69.5 post free from

THE BRITISH BLUE SPOT COMPANY LTI).
94,96 Rusornan Street ..
Rosebery Av., Cbodetti EC1
Trkpbnee: Clerkeiniell 3570
Distributors -for Northern
England, Scodand and
Vt'ales: H. C. RAWSON
(Sheffield and London),Lttl.
loo London Road, Sheffield

2 9 Pm
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PREPAID ADVERTISEMENTS
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge

THREE SHILLINGS. DEPOSIT SYSTEM.
As the publishers cannot accept responsibifity for the bona

fides of advertisers in this publication, they have introduced
a system of deposit which it is recommended should be
adopted by readers when dealing with persons with whom
they are unacquainted.

The amcent of the Deposit and Fee trust be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to
"AMATEUR WIRELESS," ADVERTISEMENT DEPARTMENT,

58/61 FETTER LANE, LONDON, E.C.4.

AMERICA NIGHTLY !-All -Wave Tuner, 20-2,000 metres.
Reaction incorporated; 6/6.-Evans, 77 Jerinyn Street,
London.
EDDYSTONE S.W.2., £2. Antplion, M.C.6., P.M., 30s.:
A.F.3, 12/6; A.F.6, 15/ -.-Paine, 38 Alpha Street, Slough.
REPAIRS to Loud -speakers, transformers 11 TR1 headphones,
4/- each; Rine Spots or Wufa's, 5/-; mans eliminators,
etc., quoted for; prompt service; satisfaction guaranteed ;
series to trade.-Loud-Speaker Repair Co., 2 Sh.pka
Road, Balham, London. Streatham 6618.
B.T.H. R.K. MOVING -COIL SPEAKERS. Guaranteed
new, unused. Manufacturers' surplus. Original price,
6 guineas. Highly sensitive and wonderful toile response.
Will handle up to 10 watts output. Available for 6 v.,
100 v., 200 v., 30/-. Also A.C. models, 12/10/-. Carriage
paid, C.O.D., or cash with order. The best value in
Speakers obtainable to-day.-Seekamp, 46 Farringdon
Street, London, E.C.4.
MORE PART -EXCHANGE RECEIVER BARGAINS for
disposal. State approximate requirements for quotation.-
Coutts, Wireless Engineors, Hurley.
GENUINE AMPLION SPEAKER UNITS.-Limited num-
ber. Over 75% reduction. Unused and guaranteed. To
clear 2/3 each, carr. paid. (LB.-Pioneer Radio, Coptic
Street, London, W.C.1.
COMMERCIAL CHARGING PLANTS.-The world's
finest. Cash or Easy Payments. Write-Masco Wireless
Products, " Pitville Works," Tower Road, Aston,
Birmingham. (Note.-Wireless, Cycle and Electrical
Trade Lists available for bona -fide Dealers only.)
UNIQUE OPPORTUNITIES for qualification in a Career
with an assured future. Training payable after appoint-
ment. Boarders accepted.-Supt., Wireless School, Manor
'Gardens, Holloway, London.
TURN YOUR WIRELESS KNOWLEDGE INTO CASH
with our assistance. In every district there is an oppor-
tunity for ambitious men and women to earn up to Y300 -
a year.-Write for proof to England -Richards, Ltd., (IV),
King's Lynn, Norfolk.
"ENGINEERING OPPORTUNITIES"-the acknowledged

guide to all Engineering Examinations and Careers. Gives
details of A.M.I.Mech.E., I.E.E., A.M.I.A.E., G.P.O., etc.
I;lxinits.. outlines latest courses in all branches of Civil,

'Mech., Elec., Motor., Radio, and Aero. Engineering, and
'indicates where the good jobs are found. 250 pages-sent
free on request.-British Institute of Engineering Tech-
nology, 109 Shakespeare House, 20-31 Oxford Street, W.1.
DON'T SCRAP YOUR BURNT -OUT MAINS TRANS-
FORMER.-Any make rewound or taken in part exchange
for new. New models supplied to any specification. Send
tor quotation and lists to The Sturdy Electric Co., Dement
View, Dipton, Newcastle -on -Tyne.
"UNIVERSAL" RADIO BARGAINS. -Ready Radio 303
Kits, 23/6. Meteor- 3 S.G. Kits, 33/-, or with Walnut
Cabinet, Celestion M.O. Speaker, 3 ?dullard Valves. List,
£8 17s. 6d.; our bargain price, 92/6. Celestion Speakers.
Soundex Perm. Mag. Hosing Coil, 15/11; ditto in Walnut
Cabinet. List, 50/-; 23/11. M.8 in Walnut Cabinet.
List, 37/6; VOL M.12 Chassis. List, 85/-; 15/11.
Goodman Perm. Slag. M.C. Speakers, 21/6. Utility 2 -gang
Condensers, 10/6. Igranie Mains 'Transformers, 8/11.
Blue Spot 100U Speakers, 16/11. Thousands of other
Radio bargains. All components in stock for "Amateur
Wireless " "Class 13" three. Send stamp for our Huge
Bargain Lists.
" UNIVERSAL " lead the way with "Class B " Sets. The
"Savoy " is the -set par excellence! Enormous volume.
Consumption less than average straight three. Specifica-
tion. Handsomely finished Walnut Veneer Cabinet with
built-in Moving Coil Speaker. Metal Chassis. B.V.A.Valves. Siemens Batteries. Oldham Accumulator.
Illuminated Dial. Cash Price, 8 guineas; or 14/ deposit.

:Descriptive folder on request. Trade Inquiries invited.-
"Universal," 20 Victoria Road, Peckham, S.E.15. 'Phone,
New Cross 4933.
OUR ACCUMULATOR H.T. HIRE SERVICE is cheaper
and better than dry batteries. Hundreds of testimonials.
-Aneloy Radio, Hindmans Road, E. Dulwich, S.E.22.
Oldham Service Station and charging contractors to
Camberwell Council. 'Phone : New Cross 4074.
BANKRUPT BARGAINS.-List free with 3 -valve diagram.
ST300 kit, 40/-; ST400, 50/-: Class 11 transformers and
chokes, 6/- Celestion P.M., DEC., 13/6. Telsen
ACE, 41-. Radiogrand, 5/6. Triotron and Tungsram
*valves, from 3/6. Geared disc, illuminated dials, 1/9.
Oak consolette cabinets with panel, etc., 7/6. All usual
cheap lines. Eliminators. M.C. speakers, pickups, etc.
Part exchange.-Butlin, 143B Preston Road, Brighton.
Prefton 4030.

RADIO SUPPLIES
Send your list ol Radio needs for our quotation. Kits, Parts,Stta, eta. Lverything In Radio stocked. Prompt delivery;seven clays' approval. Catalogue free. Taylor and etarsisrd

Wet H.T. replacements stocked.
A._ TAYLCR. 67 LEUDLEY ROAD, STOCKWELL, LONDON.

684

THE MAINS UNIT OF 1933
By PERCY W. HARRIS

FEW listeners who switch on their high-
tension mains unit with the comfortable

knowledge that it will supply high tension
indefinitely, realise how recent is the evolution
of a really satisfactory and inexpensive device
of this kind or the amount of research which
has been necessary to reach the present state
of reliability. True, the 1933 mains unit is
not greatly different from those of a year ago
and nothing sensational has been evolved in
this direction during the last twelve Months,
hut it may be of some interest to consider
what have been the more important recent
developments.

As readers of the recent series on mains
working will realise, a mains unit consists
essentially of a transformer, a rectifier, a
smoothing system (consisting of condensers
and chokes) and a voltage regulating arrange-
ment made up of a number of resistances. In
every one of these items the last year or two
has shown distinct progress.

Improved Transformer Cores
The new high -permeability irons which have

meant so much in the development of low -
frequency transformers, have not meant so
much -to the designer of the mains transformer,
but they certainly have influenced very
considerably the design and efficiency of the
iron -cored chokes in the better smoothing
units. Not so long ago a choke with enough
inductance to give satisfactory smoothing and
a low enough resistance to give good regulation
and to avoid undue losses, was a bulky and
high-priced unit. The new iron, by enabling
high inductance values to be had with a small
amount of wire, has led to the production of
chokes which look very small compared with
those of the same efficiency of a year or two
ago. True, the new iron itself is much dearer
than the older forms but the overall cost of the
choke can be kept low and greater efficiency
obtained.

Better Condensers
Then take the question of the smoothing

condensers, which play such an important
part in a mains unit. Generally speaking, the
more microfarads we have the better the
smoothing. Fixed condensers capable of
withstanding high voltages for long periods
without deterioration are now commonplace
and relatively inexpensive. Fixed condenser
breakdowns are much less frequent than they
used to be and in general the condensers are
less bulky. With the advent of the electrolytic
condenser of the self -healing type-used in so
many of the commercial A.C..-mains sets-the
space required for "lots of microfarads" has
been still further reduced, with the added
advantage that if a sudden surge should bring
about a breakdown of the dielectric the
puncture is self -healing immediately the high -
voltage surge ceases.

In resistances much progress has been made
both in reliability and reduction of cost. A
year or two ago wire resistances were about the
only ones suitable for heavy currents such as
are found in mains units, but recently a
number of excellent composition resistors of
great reliability have been evolved, the high -
resistance materials suffering little change with
heat or prolonged use with heavy current. A
very practical point about such resistors which
are of the same'composition all through is that
the resistance value can be very accurately
adjusted by grinding, a reduction in diameter
of the rod bringing about an increase in
resistance and a reduction in length a decrease.
Thus the final adjustment of value can be made
on a machine while the resistor is in an electrical
circuit containing a measuring instrument.

So. far as rectifiers are concerned we have
-
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just the two kinds-valves and the copper -
oxide or " metal " rectifier, as it is often termed.
Both have their advantages and both their
disadvantages. The indefinite life of the copper
oxide type is a great point in its favour, while
the lower first cost of the valve rectifier must
also be taken into account. Increases in
efficiency of the valye rectifier have kept pace
with the increases in efficiency of the ordinary
types of valve.

Q.P.P. and Class B amplification have
brought with them special mains -unit prob-
lems, which are now being solved. The trouble
with both of these systems is that the current
demands are constantly fluctuating and it is
therefore difficult to keep the Voltage from the
mains unit constant. Cossors have overcome
the difficulty by producing a special bulb
which when connected across the outpirt takes
a certain definite current on "no load." As
the external load of the set increases, the cur-
rent taken by the special bulb is decreased, the
total load on the mains unit remaining the
same. In this way the voltage is kept constant.

HIVAC VALVES
READERS will have seen announcements

recently of the Hivac valves. We had
an opportunity recently of inspecting the factory
in Farringdon Road, London, where an up-to-
date equipment has been installed, and we
actually saw a number of valves of various
types being manufactured. A special high -
efficiency filament is used and this, in conjunc-
tion with up-tordate processes, results in
valves of a high order of efficiency and reliability.

Samples of these valves have been received
and are undergoing test. They will be
reported on in due course; there are several
novelties of construction which will appeal to
the user. The screen -grid valve in particular
is very ingenious. Instead of the usual
method of shielding, two separate anodes are
used on each side of the filament, each one of
which is totally enclosed in a Faraday cage so
that the stray capacity is practically non-
existent. This construction is the invention
of the managing director, Mr. Freedman, who
told us of several Other ingenious ideas to be
incorporated in future valves.

A novel tester was inspected during the
visit. It consists of a board covered with
meters for reading the filament current and
voltage, anode current, internal resistance,
slope, amplification factor and a grid current
test for softness. The internal resistance and
slope are measured dynamically, and numerous
changes of connection are therefore necessary
in running through the series.

This is done automatically by a push button.
The button is depressed and the connections
are made for certain static tests, a small pilot
lamp lighting up under each of the appropriate
meters. Another pressure of the button
changes the connection for the next tests and
lights a further series of pilot lamps. There are
three or four of these ptish-butfon operations,
after which the cycle repeats itself, so that
each valve is given a very thorough test
before leaving the works.

EASY TERMS D
PROMPT
ELIVERY

Any Amplion, Blue Spot, Baker,
Celestion, Epoch, R. & A., Rola,
Sonochorde, or W: B. Moving
Coil Speaker supplied promptly.

Send 5/- only
and ray the balance by monthly Instalments. No

references. Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC CLOCKS ALSO

SUPPLIED ON EASY TERMS.
Witte for Catalogue and details to:

TURNADGE & PARTNERS. LTD.
110, Fleet Street, London, E.C.4

Telephone: Central 1003
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Available until Saturily
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If you
prefer a

Cork -Tipped
Cigarette..
SMOKE
THE BEST

CORK TIPPED

IO for °` 20 fornf

FREE 3 2 PAGE
BOOK with every Copy of

the BIG 100T" NUMBER

of WIRELESS
MAGAZINE
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ON SALE TODAY PRICE 1/- I

.LIEC
As low in price as a
really good valve can be

0
ELECTRICAL TRADING ASSN.,
Aldwych House, Aidwych, London,

W.C.2.

Telephone : Ho(b:rn 8139

IT COSTS YOU

NOTHING

TO TRY

ci =tau

Use it for one week and you
will always shave thus. That
is why we gladly offer you
a seven-day free trial tube.
Post the coupon to -day. You
will be delighted with thz
comfort and efficiency of the
new perfected Shaving Cream

COUPON

EUTHYMOL (Eox 135i6), 50 Rea' Street, London, W.1
I Please send FREE sample tube Shaving Cream.

Name

Address
(Use block letters please)

"We're Fluxite and Sale:- Carry US with you
dm reliable pair: as well as your SEC

Is moos for soldering- If things go wrong-
known everywhere I no cause for regret:"

See that Fluxite and Solder are always by you-in the 
house-garage-workshop - anywhere where simple, speedy
soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

All Ironmongers sell Fluxite in tins : 4d., 8d., Is. 4d. and
2s. 8d. Ask to see the FLUXITE POCKET SOLDERING
SET-complete with full instructions -7s. 6d. Ask also for
our leaflet on HARDENING STEEL with Fluxite.
FLUXITE LTD. (Dept. 326). ROTHERHITHE, S.E. 16,

Advertisers Appreciate Mention of " A.W." with Your Order
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THESE ARE THE
THREE VALVES

P.M. 12A Screened -grid - 16/6

P.M. 1HL Non-microphonic Detector 7/ -

P.M. 22 Super -power Pentode - 17/6

No need to look any further. No need
to puzzle yourself about valve selection.

Mul lards have solved your problem

for you in these three 2 -volt valves,

each the Master of its particular class.

For H.F. amplification use Mullard screened -grid
valve type P.M.12A-super sensitive, super
efficient.

For defection use type P.M.1HL-if is highly
sensiiive, economical in current con-
sumption and absolutely non-microphonic.

For high -gain output use Mullard Pentode
P.M.22. For O.P.P. a pair of P.M.22
pentodes are the ideal team.

Fit Mullard valves in your set and obtain the
benefit of the latest, advances in valve design.

Mallard
THE-- MASTER.  VALVE

iv

The Mullard -Wireless Service Co., Ltd., Milliard House,
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P.M.12A

ASK T.S.D. Whenever you want advice about
_ your set or about your va!ves-ask T.S.D.-

Mullard Technical Service Department-always
at your service. You're under no obligation
whatsoever. We help ourselves by helping you.
When writinCwhether your problem is big or
small, -9 ve every - detail, and address your
envelope to-T.S.D., Rel. B.D.G.

Charing Cross Road, London, W,C.2
A rks
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