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The First Completely Safe
Completely Practical -

for the Home Constructor!

Here is the All -Electric " Skyscraper."
So phenomenal has been the success of the Battery " Skyscraper "-so universal the delight ex-
pressed 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
Four 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.

Send for this coloured 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 WITH CONSOLETIE
COMPLETE WITH TABLE CABINET AND MOVINii COIL

MODEL CABINET LOUDSPEAKER

W15.0 fi0.12.6
To LISSEN LTD., Publicity Dept., Isleworth

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

Name

Address

PRACT.

UNIQUE SAFETY FUSE PLUG
No harmfully powerful consul
can possibly flaw from your
mains to your A.C. Sky-
scraper. The special safety
fuse plug completely protects
you by introducing a small
valve lase into each lead.

FOUR MATCHED

POWER VALVES
The four valves of the A.C.
Safety Skyscraper are matched
to each other and to the
rest of the special circuits
to give the utmost power,
utmost range, utmost fidelity
of reproduction.
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ROUND the WORLD of WIRELESS
Fighting for the Long Waves
IT would appear that seven European
1 countries to whom wavelengths in
the medium band were originally allotted
have now put forward claims to broadcast
on channels above 1,000 metres. As, at
present, the upper band can only accom-
modate eleven transmitters on wave-
lengths already allocated to some of the
older established transmitters, it is very
doubtful whether, and how, the Lucerne
Conference will see its way to satisfy
all applicants.

More Russian Stations
IF news from Finland is to be believed,

when Moscow has launched its 500 -
kilowatt broadcaster on the air the
Soviet authorities will begin the con-
struction of a further twenty high -power
transmitters with a view to flooding
Europe with official news- bulletins.
These transmissions will be carried out
in various languages. As capital is
required for this further deVelopment
of the Russian broadcasting system,
with the exception of members of the
Red Army, all owners of wireless ap-
paratus will now be compelled to pay
an annual radio tax. It is stated that,
in view of the fact that Germany has
suppressed all communist organizations,
inducing  newspapers, the new super-
power Noghinsk transmitter will devote
most of its time to propaganda and
special bulletins destined to that country.

Jugoslavia Wants More Stations
DURING the course of the present year

the Belgrade station is to be endowed
with a 40 -kilowatt transmitter, and the
older plant will be transferred to Subotica,
as a relay. Another 8 -kilowatt station is to
be erected at Skolpje. Zagreb also will
transfer its existing transmitter to Spilt
(Spalato) and will replace it by a broad-
caster capable of radiating some 20 kilo-

YV1BC broadcasting on a frequency of
960 kc/s (312.3 m.) and also on 6;120 loci&
(49.02 m.). We, are located in; .Caracas,
Venezuela, and welcome reports from foreign
listeners,- which are acknowledged. The
acknowledgment consists of a profusely
illustrated booklet in Spanish and English
with descriptions of the Venezuelan capital
and the transmitting station, all complete
with maps.

NEXT WEEK : i
I I

I FREE BLUEPRINT 1
(FULL.SIZE) $

I IOF
1 iF. J. CAMMIS NEW i
:

FEATHERWEIGHT i
PORTABLE I

1 (CLASS B) FOUR. 1

i i

1 AN ENTIRELY NEW I
1 RECEIVER WITH MANY

$ii NOVEL CONSTRUC. iI
i TIONAL FEATURES. I

Radio Vatican Time Table
AS we have received a number of

queries from readers in respect of the
Vatican broadcasts, it may be of interest to
detail the transmissions carried out by this
Italian station. On 19.84 m. daily a bulletin
is issued at 11 a.m. G.M.T. for missionaries
throughout the world. It is given out in
various languages, namely, Italian (Monday
and Friday) ; English (Tuesday) ; Spanish
(Wednesday) ; French (Thursday) ; and
German (Saturday). Every evening Papal
communiques are broadcast in Italian at
8.0 p.m. G.M.T. on 50.26 m. On Sundays,
between 11.00 and 11.30 a.m. on 50.26 m.
prayers are transmitted in Latin and
French, followed by an Italian sermon.
They are destined to the sick and chronic
invalids who cannot -attend- Mass. This
transmission occasionally closes down with
a short programme of Sacred Music.

watts. With this development of the
system Jugoslavia will control a network
of five stations.

Tune in to Caracas
IF you care to search the 49 -metre band

towards 3.0 a.in: G.M.T., you should
have no difficulty in picking up YV1BC,
Caracas, on 49.02 metres. During intervals
between somewhat oldish numbers of
gramophone records you will hear an Eng-
lish , announcement : This is the station

" PRACTICAL WIRELESS " DATA SHEETS
Data Sheet No. 19, given with this issue, cots.
plates the first series. A second series is in r
course of preparation, and an announcement 1
concerning them will be made in an early

 issue.-ED.

And Another Star Short -waver
w2XE, the Columbia Broadcasting

System's new transmitter at
Wayne, N.J., is now working at increased
power. It is on the air daily alternately
on three separate frequencies; namely,
from 4.9 p.m. -6.0 p.m. G.M.T. on 15,270
kc/s (19.646 m.) ; from 8.0-10.0 p.m. on
11,830 kc/s (25.36 m.) and from 11.0
p.m. -4.0 a.m. G.M.T. on 6,120 kc/s
(49.02 m.). The transmissions carried
out on 19.646 m. (15,270 kc/s) are made
with an aerial specially directional to
Great Britain in order to assist in the
reception of the broadcasts. They are
very well heard towards 5.0 p.m.

Wireless for New Air Services
ALL the aircraft for the new air ser-

vices operated by Hillmans Air-
ways from their aerodrome at Romford
are to be fitted with Marconi equipment,
which will enable the pilots to keep in
touch with aerodrome stations through-
out their flights.

Experience has shown that air -and -
ground wireless services of this kind are
practically essential to the safe and regu-

lar operation of modern air routes, which are
expected to operate to schedule under con-
ditions when even land and sea transport
services are sometimes severely dislocated.
Wireless assists the pilot by keeping him
informed of changing wind and weather
conditions all along his route, the state of
aerodromes, and other vital matters, while
with the type of Marconi equipment in-
stalled in the Hillman aircraft the pilot
himself can also " ring -up " the nearest
air port and ask for any information
he may require.

" Bulgin " is Now a Registered Trade -Mark
A F. BULGIN & CO., LTD., have

. recently beennotified by the Registrar
of Trade -Marks that their name " Bulgin "
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ROUND the WORLD of WIRELESS (continued)
is now registered as- a trade -mark. It is
on very rare occasions that a surname is
granted this privilege.

In order to substantiate the claim that
the name " Bulgin " was alone in the Radio
Industry, and so justify the registration,
it was necessary for the firm
to obtain some hundreds of
affidavits froth wholesalers,
dealers and heads of trade
organizations, and from all the

leading radio trade journals,
wherein they started that the
name " Bulgin " had been used
for the past nine years, and
that the name bad never been
used by anybody elsb-connected
with the industry.

Wireless at the Ideal Home
Exhibition
AN interesting and unusual

feature of this year'S Ideal
Home Exhibition at Olympia
(which closes on April 29) is the
special display .entitled " Rooms
of the Scientists."

This section of the Exhibition
provides a glimpse of the studies
and laboratories of some out-
standing figures in scientific
research and discovery, from
Archimedes to Marchese
Marconi.

Among such names as Newton,
Lister and Darwin, the progress
of electricity is represented by
Faraday and Marchese Marconi.

Faraday's Laboratory
ACORNER of Faraday's

laboratory at the Royal
Institution has been copied with
remarkable fidelity, while the
reproduction of part of the wireless room
in Marchese Marconi's famous steam -yacht
Elettra=his floating laboratory-represents
the most modern application of Faraday's
basic discoveries.

The " Elettra "
THE Elettra cabin has been furnished

with a Marconi short-wave transmitter,
Type SWB4, of the class used by Marchese
Marconi for his early experiments in long-
distance ship -and -shore wireless telephony,
and also in March, 1930, for the transmission
of the special signal from the S.Y. Elettra,
lying off Genoa, which lit the lamps of an
exhibition at Sydney, NeW South Wales.
An example of the new Marconi micro -wave
apparatus is also in the cabin. Other
apparatus represents the newest develop-
ments in marine wireless equipment, such
as the Marconi Type DFM4 direction finder
and radiogoniometer, which operates with
a small fixed loop aerial, a marine receiver,
Type 394, which has a wave -range of
100-2,000 metres and is designed par-
ticularly for loud -speaker reception of
telegraph -or telephone signals, and a
telegraph transmitter of the emergency
type.

Sponsored Concerts from Athlone
ARRANGEMENTS have now been com-

pleted to broadcast sponsored con-
certs from the Athlone (I.F.S.) high -power
station on 413 m. every evening between
9.45 and 10.45 p.m., B.S.T. - The Irish

/ 1 I HIMES.t 14111111.401.11-111KIAMIlr

I INTERESTING and TOPICAL
PARAGRAPHS

,j
Free State ArmyBand will. be one of the regu-
lar features of these special entertainments.

THE RADIO DOCTOR!

Cyclones and Short -Waves
DURING April, when strong magnetic

disturbances are to be, expected,
relays on short -waves from Europe by
the American broadcasting nets are cut
down to an absolute minimum. According
to the Radio Corporation of America,

during such periods atmp.
spheric disturbances are such
that conaiderable interference is
experienced, even on short-wave
channels.

An American doctor has devoted his efforts to developing electro.
therapeutic broadcasting devices by means of which he could cure
body infections by remote control machines. He is seen in picture
examining one of the 48 machines he has so far assembled.

It ope'rates on a short wavelength, enabling him to give remote con-
trol treatments to 100 patients a day within a radius of 150 miles.
without their knowledge that he is giving them treatment, as long as
they are wearing his crystal receiving set (a small metal tin contain-
ing crystals composed of the various elements that go to make up the

human body.)

SOLVE THIS El
Problem No. 32.

Miller made a one -valve set using an all -
metal chassis, wooden panel, and a baseboard
mounting type of anti-microphonic valve -
holder. The receiver was ',completed, the
valve plugged into the socket, and the on -off
switch pulled out. Immediately, the fuse
blew. A new fuse of higher rating was
Inserted in the holder,' and again it blew
directly the on -off switch was opeiated. Valve
and fuse were removed, and careful tests were
carried out in the circuit, but there were
definitely no short-circuits anywhere, A
fresh fuse was, therefore, tried, but with the
same result.. Even the highest value fuse
obtainable was blown as soon as the set was
switched on. The valve was perfectly in
order. What do you think was wrong ?
Three books will be awarded for the first
three correct solutions opened. Address your
envelopes to the Editor, PRACTICAL 'WIRELESS,
Geo.. Newnes Ltd., 8-11, Southampton Street,
London, W.C.2. and mark your envelopes
Problem No. 32. Do not enclose any other
corresponded& with your solution, and post
to reach this office not later than May 1st.

SOLUTION TO PROBLEM No. 31.
The grid leak of the resistance stage in Smith's

receiver was faulty, and therefore the coupling con-
denser was accumulating a charge which partially
choked the first L.P. valve.

The following three readers received books in
connection with Problem No. 30 :-

L. C. Jones, 24, Whitworth Road, S. Norwood,
S.E.25; A. E. Peek.15, Pelham Road, Wood Green, _N.22.; A. A. Dodd, 6, Ferndale Road, Banstead,
Surrey, ,

Military Training by Radio
THE Spanish broadcasting

. stations have been in-
structed . to include in their
transmissions to schools special
courses on military subjects and
lectures relative to the physical
training of Army cadets.

Radio Toulouse Partly Destroyed
ASEVERE fire recently
greatly damaged the trans-

mitting plant of Radio Toulouse ;
the studio was completely. de-
stroyed. As it is estimated that
repairs to the building and
plant will cost some 0.0,000, a
request has been made to the
authorities to bring the new
St. Agnan station into opera-
tion for which, up to the pre-
sent, no licence has been grant7
ed. So far permit has been
refused, as it was feared that

watt transmitter would inter-
fere with those of the State
station (Toulouse Pyrenees) in
the same city.

More Wireless Telephony Ser-
vices

IN addition to the public telephony
service which was recently opened

between Paris (St. Assise) and Bouffarik
(Algiers), the latter has now initiated shore
ship communication with steamers in the
Mediterranean and Atlantic. A wireless
telephony service has also been officially
opened between Great Britain and Palestine.
On this side messages are transmitted
via Rugby and received at Baldock ; the
corresponding stations being Abu Zabal
(Cairo) and Mandi, in Egypt. The route
then taken to Jerusalem, Haifa, Jaffa.,
and Gaza is by land -line, with repeater
stations at Ismaila and Lydda. All controls
of the service are situated respectively
at the London and Cairo Telephone Ex-
changes,

Belgium and Congo Broadcasts
THEBelgium. Government is carrying

out tests in an endeavour to relay
the Brussels wireless programmes to the
Congo, via the Leopoldville station. The
experiments are being made by the
Ruysselede (Bruges) short - wave trans-
mitter.

No Summer Time in Portugal
BEAR in mind that as Portugal has not

adopted Summer Time this year, if
you wish to hear the broadcasts from
CT1AA, Lisbon, on either medium or
short -waves, they must be tuned in one
hour later than their usually advertised
G.M.T., times.
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WE ALWAYS LEAD AND SHOW THE WAY !

Advance Details of our powerful Feather -
B Four-Valver, with
Blueprint of which

IT has become accepted by the radio
industry that wireless is a seasonal
hobby. It is my firm conviction that

it has been seasonal in the past mainly
because no one has taken the trouble to
make it anything else. Obviously, in the
brighter weather, people follow outdoor
pursuits, but there is no reason why radio
should not be enjoyed in the open as well,
and at the same time. Portable sets with
this idea in view have been produced
which have merely
given a new meaning
to the word portable.

 Apparently it has been
assumed that any
wireless receiver which
may . be awkwardly
humped a few yards
is a portable receiver.
Of course, it is absurd
to expect anyone,
especially in the hot
weather, to carry a
wireless receiver on -a
hiking tour, or even
to the venue of a
picnic, when its weight
would give rise to the.
greatest discomfort,
even adMitting that
all hikers and all
those who wish to
picnic were members of a race of Coliaths.
It is fair comment to say that few portable
receivers at present available are really
intended for such use. As room -to -room
sets, or for use in the garden, they may be
ideal, but for taking on the river or on a
picnic they would be useless. Accordingly,
when designing the Featherweight Portable
Class B Four, which forms the subject of
next week's free gift
f ull-size Blueprint,
I determined to tackle
the problem of weight
reduction. A prelim-
inary survey showed
that weight was not a
necessary appendage
to first-class perform-
ance, for there are
many extremely effici-
ent but lightweight
components such as
transformers, valve -
holders, condensers,
etc., which lend them-
selves admirably for
portable purposes.

/513/re 4,5,-,/

weight Portable Class
many novel features,

will be given next week.

By F. J. CAMM
It was revealed that the average_ com-

mercial portable cabinet weighs anything
between 101bs. and 121bs., and I decided
that practically all of this" could'be usefully'
dispensed with whilst retaining the neces-sary.rigidity. I therefore adopted the -same
methods of weight reduction as are used in

SO, cm on,/7.5

The ore

/00,000
HPC Ohms

oo////c0, //ifei
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wood, between which the components are
screwed.

Another problem which I sought to
solve was the usual difficulty of assembling
a. _portable set, for normally, with this
type of receiver, it is necessary to fiddle
about in the restricted space usually
Allowed in order to ,connect the components
to the controls. This arrangement neces-
sarily endows the receiver with numerous
obscure corners in Which, it is impossible
adequately to get the fingers in order' to

tighten terminals or
r+ attach wires. As a

0

aaa, Ohms

8

//Arid{d

circuit of the Featherweight Portable Class B

the aircraft industry. The ease of the
Featherweight Portable Four is an easily -
assembled structure made from lin. by

stripwood which, when covered with
thin cardboard, and finally with leather
cloth, has produced a cabinet which
weighs only lib. I carried the stripwood
idea even farther, for the baseboard merely
consists of three spaced strips of the same

Four

SPECIFICATION OF FEATHERWEIGHT PORTABLE.
Two Utility Bakelite Condensers, .0005 Type OnelT.C.C..0002 mfd. Fixed Condenser, Type M.

L.S

0

T

o

LT

01/0.0
0,7 Off Sivilch

W. 297.
One Wearite H.F. Choke, Type H.F.P.A.
One Lissen Dual Range Shielded Coil.
One Graham Farish Litlos Condenser, .0005.
One Graham Farish Ohmite Spaghetti Resist.

ance, 15,000 ohms.
One Graham Farish Ohmite Spaghetti Resist-

ance, 50,000 ohms.
One (Graham Farish Ohtnite Spaghetti Resist-

ance,' 100,000 ohms.
Three Clix 4 -pin Chassis Type Valve -holders.
One Clix 7 -pin Chassis Type Valve -holder.
One Bulgin Ott -Off Switch, Type S. 38.
One Bulgin Wave -Change Switch, Type S.36.
Four Bulgin Frame Aerial Spacers, Type 1.12.
One Bulgin Senator Transformer, Type L.F. 12.
One Lissen Class B Driver Transformer.

One T.C.C. .002 mfd. Fixed Condenser,IType M.
One T,C.C. .1 mfd. Fixed Condenser, Type 50. $
One T.C.C. 1 mfd. Fixed Condenser, Type 50.
One T.C.C. .001 mfd. Fixed Condenser, Type M. i
One Cossor 220 S.G. (Metallised) Valve.
One Cossor 210 H.F. (Metallised) Valve.
One Cossor 215 P Valve.
One Cossor 240 B Valve.
One Rola Loud -speaker, Type F.5.PM-14-Class B.
2 ozs. 24 D.C.C. wire and 2 ozs. 34 D.S.C.

wire for frame.
One Ediswan 120 volt H.T. Battery, ref. 69706.
One Ediswan 9 volt Grid Bias Battery, ref.69807.
One Ediswan 2 volt accumulator, E.L.M.2.
Four Wander Plugs, (H.T.+, H.T.-, G.B.+

and G.B.-).
Two Spades (LT.+ and L.T.-).

One 2 megohtn Grid Leak, with wire ends, Lissen. One coil Glazite, flex, screws, wood for case,
i One T.C.C. .01 mfd. Fixed Condenser, Type M. carrying handle, etc.

consequence, I decided
that the stripwood
baseboard should be
attached to a fretted.
front built from tin.
stripwood and that the
frame aerial, speaker,
and all components
should be mounted on
i t as well. This front
comprises the receiver
proper, and the re-
mainder of the case is
merely a protective
covering providing also
accommodation f o r
the small H.T. battery,
grid -bias battery, and
accumulator. The

front, with all the components attached, is
merely hinged at the bottom to the covering
case, and is secured at the top with a simple
swing hook which locks it. It is thus only
necessary to release the hook in order to
swing the set outwards on its hinges when
adjustments may readily be carried out.
I also decided that in order to reduce
H.T. consumption, and further to enhance

the compactness of the
receiver, Class B
amplification w a s
necessary. The total
consumption is only 8
milliamps, and bearing
in mind that this is
really a 5 -valve re-
ceiver (the Class B
output valve really
constituting two
valves in one) this is
extremely economical.
Tie overall size of the
complete receiver is
only 15in. by 12in. by
ffin., and it may quite

(Continued on page 246.)
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SELECTIVITY IN SIMPLE TERMS
Ways and Means of Increaiing Selectivity in Ordinary Three -Valve Sets

By F. WHITE
TO L.T.-400 OHM

POTENTIOMETER

GRID
dONDENSER

Fig. I.-Obtaining smooth reaction.

TWO or three years ago the ability of
a receiver to " get foreign stations "
depended on its sensitivity more

than its selectivity. Now that the position
is reversed and there are numerous stations
working at high power, selectivity is of
vital importance.

The ideal method of obtaining the
required selectivity is to use a multi -stage
H.F. receiver with
many tuned circuits.
Such a solution is
expensive and rather
laborious if the re-
ceiver is home -con-
structed. It will be
the object of the
writer to show means
o f increasing the
selectivity of a
simple receiver. Let
us consider a three -
valve set-a detector
and two L.F. stages.

Single Tuning Circuit
Such a set has only

one tuning circuit
(in absence of band-pass filter) and the most
has to be made of this. The lower the
resistance of the circuit and the higher its
inductance, the greater will the selectivity
be. Now the aerial and earth system adds
to the circuit resistance, and so blunts the
tuning to some extent. The earth should
be a large buried object in moist soil.
A water -pipe makes a good earth, and one
should be used which goes directly to mains,
and not one which runs all over the house
and into the tank. Use a short stout
earth wire.

The aerial should be as short as the
sensitivity of the set will allow, but such a
procedure will, of course, not favour the
weaker stations. These will not then
interfere with their powerful neighbours
(in kilocycles), and surely it is better to
receive a few stations clearly than many
which interfere with one another.

The degree of selectivity is dependent
on the coil employed. It has already
been shown that a shield or screen on the
coil in such a receiver is unnecessary and
only blunts selectivity. Choose then a dual -
range coil in which the long -wave portion
is not wound right next to the medium -
wave portion. If these two portions are
very near then the long -wave coil (when
shorted) exercises a damping effect on the
medium -wave coil which blunts selectivity.

Choose a coil which is tapped,
or, better still, one which has
several tappings. You can
then use that tapping most
suitable to your conditions.
Alternatively use a coil with
aperiodic aerial winding, i.e.,
one which has a separate
winding for aerial and earth.
The degree of selectivity can
then be varied by loosening
or tightening the coupling
between the two coils.

When the aerial is long,
and the coil has only a centre
tapping, greater selectivity
can be obtained by the use

of an aerial series condenser. This may
be a solid dielectric type with a maximum
capacity of .0003 mfd. It is connected be-
tween the aerial and aerial terminal of set.
Unscrewing it increases selectivity,
but decreases the volume. A satis-
factory setting must be found by
experiment. Signal strength may
be increased by the use of reaction.

Reaction
Reaction is a good servant but

a bad master. Used properly it

AERIAL

PRE-SET
dONDENSER
0003MFD MAX.

Fig. 2.-An arrangement for preventing the medium
breaking through on long waves.

will increase signal strength and also selec-
tivity. If it is fierce or " ploppy" then
it is of no use at all. Increasing it from
zero to maximum should at some point
result in a gentle hissing from the loud-
speaker to be followed by oscillation as

wave station

To /Von $0.

the reaction is advanced.
Oscillation should cease
(when decreasing reac-
tion) at that point where
it commenced. If the
reaction dial has -to be
moved through several

Fig. 3.-An additional coil to
provide a "hand -pass'! effect.

April 29th, 1933

degrees before oscillation stops, then you
are not obtaining the best results. You
may be using an unsuitable valve in the
detector stage. Try varying the detector
tapping (on H.T. battery) to get smooth
reaction. The best results are obtained
when the grid -leak is returned to the
slider of ra potentiometer across the L.T.
battery instead of being connected to
L.T.+. Such an arrangement is shown in
Fig. 1. The slider is slowly advanced to
the negative side of potentiometer till the
best position for working is found.

On the Long Waves
On the long waves a simple set (such as

the type mentioned) suffers badly from
lack of selectivity. What sometimes
happens is that the two London stations
(or two local stations) are heard together
over half the dial. We will not go  into
the theory of this form of interfererice
called cross -modulation, but a cure is given.
It consists of the use' of a specially designed
H.F. choke, which is so designed that the
impedance to medium waves (i.e., to
frequencies of abOut 1,500 kc/s to 600 kejs)
is very much greater than the impedance
to long waves. Thus, while medium -wave

signals are completely
blocked, long -wave signals
awe passed through almost
unchecked. The method of
wiring the choke into circuit
is shown in Fig. 2.

The switch is closed when
the medium waves are
worked and left open when
long waves are received.

The .0003 mfd. maxi-
BREAK- mum condenser is set
ANTI-

OUG H at a suitable setting,
di-10KE its value not being

very critical. If
greater selectivity is
required another
compression conden-
ser may be added to
the previously descri-
bed unit. It is placed
between the aerial
and the terminal
marked aerial on unit.

Double -Circuit Tuning System
So far the schemes for improving selec-

tivity have been very simple. It is quite
possible that after trying the aerial series
condenser, and other simple devices, that

(Continued on page 232.)

To A .TERAIL: ON SET.

E.ON STET

DUAL RANGE dOIL .0005 MFD.
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A Few Suggestions for Protecting the Receiver and its

DESPITE the above title, I do not -
wish to suggest that by following
our fascinating hobby we are at all

. likely to be electrocuted or injured in

. some other way. -What I have in mind is.
the safety of the receiver and its corn-

. ponents. I have heard it said-probably
, truly-that over fifty per cent. of the
. breakdowns and failures of certain com-

ponents, especially valves, high-tension
batteries, resistances, transformers, and
even loud -speakers, are due to carelessness
or lack of forethought. It
is also said that " to be
forewarned. is to be fore-
armed," so perhaps I may be
excused for giving a few
friendly warnings and sug-
gestions which might result in
a saving of time, temper and
money.

' A switch for connecting the
aerial to earth when the set
is out of use is always
recommended, its ostensible purpose being switch does not offer real protection.
to protect the receiver in case the aerial Actually, however, it is perfectly " safe,"
is struck by lightning. The switch also provided that the earth lead is reasonably
transforms the aerial -earth system into efficient, because any electrical charge

gertallead-in

Eanth
Lead.

Fig. 2.-The connections to a single -pole aerial -earth switch.

an efficient lightning arrestor, which affords
protection to the house. Of course, the
probability of an average aerial being struck
by lightning is extremely remote, but it is
by no means impossible for atmospherics
of the most powerful kind to cause minor
injuries to components in the
aerial tuning circuit, and on this
score alone the aerial switch is
justified.

Single -pole and Double -p o le
Switches
There are two principal kinds

of switches in common use, ono
called a single -pole, and the other
a double -polo change -over switch,
and they are connected as shown
in Figs. 1 and 2. When using the
single -pole component the aerial is
connected to the set (via the
earth wire) even when the

Accessories from Damage.

By FRANK PRESTON, F.R.A.

switch is " off," but with the other type
both aerial and earth are entirely -. dis-
connected. It is because of this that
we are often told that the single -pole

Fern/ .Lead -/n".

A/Eqr,th Lead
Fig. I.-The connections to a double -pole aerial -earth switch.

to the aerial and earth leads -in. Theo-
retically, the best place would be outside
the house on the window frame, but there
are very few of *us who feel like taking a
walk in the, garden last thing before going
to bed. It is not necessary to do so, for,
provided the switch is screwed to the
window -sill near the lead-in wires, all
will- be well.

A Spark Gap
Quite apart from lightning

discharges, it is probably not
fully realised to whit extent
very powerful atmospherics can
be harmful, especially when
the set is in use. They act
rather like strong signals, and,
coming so suddenly, are liable
to produce rapid voltage surges
in the set which might even
cause the breakdown of a trans-
former or valve. For this
reason it is always wise to
switch off when atmospherics
become really troublesome. In

any case, reception cannot be enjoyable, but
one is sometimes tempted to hang on until
a programme is finished. If for any reason
it is particularly necessary to keel? the

/6" Gauge Bare fl

3.-A simply made spark gap for connecting between
the aerial and earth.

which reaches the aerial will always leak
away through the path of least resistance,
which is, of course, the earth lead. The
position of the switch is probably of
greater importance than its type, and it
should be mounted as near as possible

/Earth Lead
Fig. 4.-A single -pole aerial -earth switch fitted with a spark gap.

set in use in spite of atmospherics, some
measure of protection can be secured by
fitting a spark gap between the aerial
and earth leads ; this will allow any
exceptionally strong discharge to leak
away without doing much harm. The

gap may be made quite easily
from the simple parts indicated
in Fig. 3. Incidentally, it might be
added that a number of aerial -
earth switches are now fitted with
a suitable spark gap of the type
illustrated in the sketch of Fig. 4.
In addition to serving the purpose
mentioned above the spark gap
is a good stand-by when one
forgets to turn off the switch,
for in case of lightning it will
provide a reasonably low -resis-
tance path between aerial and
earth for electrical discharges,
although having no effect on
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except one of the positive
tappings. It can be seen
that the latter tappings often
have a sufficiently high
voltage between them to
damage the valve filaments
in case of a wrong connection,
and besides this, a short-
circuit of even a portion
of the battery might render

Figs. 5 & 6. Two types of fuses and holders : (5) a flash -lamp; the whole component morebulb fuse and (6) a cartridge fuse or less useless.
normal reception. For the benefit of new-
comers to wireless I might mention that
although atmospheric discharges are prac-
tically unknown in winter, they are
frequently very troublesome during hot and
sultry weather. Consequently, if an aerial -
earth switch has not yet been installed it
might pay to attend to the matter before
summer comes along.
Fuses

Whenever one thinks of safeguarding
the receiver the idea of fuses immediately
comes to mind. And
no wonder, because they Z T-
are particularly useful,
especially to the cons-
tructor and experi-
menter. We are none
of us infallible, and little
mistakes will occur ; let
the accumulator spade
terminal fall on to the
H.T. battery terminal
and, unless a fuse is
fitted, we must say good-
bye to a set of perfectly
good valves ; it only

Figneeds a loose wire in
the set to short-circuit the high-tension
terminals to result in the ruination of the
battery or eliminator. A newly -made set
should never be tried out without making
sure that a fuse is fitted in the negative
H.T. lead.

There are two or three kinds of H.T.
fuses, but of these the cartridge and flash -
lamp bulb types, which are shown in
Figs. 5 and 6, are most popular.
Whatever kind is employed, it
should be connected between the
H.T. negative and L.T. negative
terminals one way of doing this
is illustrated in Fig. 7, where the
wire which has been removed is
shown in broken lines. Another
very convenient way of fitting
a fuse to an existing set is to replace
the ordinary H.T. negative wander
plug with a special one of the type
shown also in Fig. 7. The " Wanderfuse,"
as this plug is called, is of tubular con-
struction, and is made to hold a cartridge -
type fuse.

With a battery set the fuse should be
rated at about 60 milliamps, which means
to say that it will burn out when any
current greatly in excess of the latter
figure is passed through it. As a matter
of fact, most fuses are designed to " blow "
a t a current 50 per cent. greater than
that for which they are rated. It is
-unwise to use an ordinary flashlamp bulb
as a fuse in a set having less than three
valves, because it might possibly carry
sufficient current to impair, even if not to
burn out, the valve filaments. Special
fuse bulbs are made, however, in ratings
of 60 and 120 milliamps, which are suit-
able for all requirements. In addition to
the fuse in the H.T. negative lead, it is
often an advantage, especially with an
experimental receiver, to fit one in all

s Receivers
of a mains -operated receiver
fuses is a little more involved.

Fuses in Main
In the case

the question of
Thoge of
the flash
lamp bulb
type are
practical-
ly useless
since the
contacts
are so

7. Two ways of fitting a fuse to a battery set.
near together that the higher voltages (espe-
cially when A.C.) haven difficulty in " jump-
ing " across them, so forming an electric arc
which itself will carry sufficient current to
do no end of harm. The shorter cartridge
fuses are unsuitable for the same reason,
and most firms make a special one
having a length of about liins., and TOOdias
which is therefore proof against the

Fig. 8. A double mains fuse

latter potential source of trouble.
A fuse should always be inserted in at

least one of the mains leads to a receiver,
eliminator or
trickle charger,
whilst with D.C.
supplies it is
generally pre-.
ferable to in-
clude one in
each lead. This
applies in par-
ticular when it
is not known
which side of
the mains is
earthed. Double
fuses, of the
type shown in
Fig. 8, arc most
convenient for
the latter pur-
pose.

IIME:111111
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Fuse. Ratings
The beginner is often at a loss to know

what size of fuse is required for any_ parti-
cular circumstance, but there is no difficulty
in deciding this question. A simple 'mile
to remember is that the fuse should have a
rating of about twice the current it is,
normally called upon to carry ; it will then
burn out before sufficient current could
be passed to do any harm, but will not be
affected by the comparatively heavy surge.
which occurs on first switching on. As` an',
example it can be stated that a .5 amp. fuse
is just about right for any mains receiver
having up to four valves. For a bigger,
set or a radiogram a 1 amp. component
is most suitable. By connecting a fuse in
the mains lead the set will be fairly well
protected in the normal course of events,'
but it is also worth while to wire a second.

one on the output side of the
rectifier to prevent damage to'
the latter component in the
event of a condenser break-
down. Alternative positions
for the fuse are shown in the,
circuits of Figs. 9 and 10, where,
a valve and metal rectifier,
are represented. (Fig. 10. is,
unavoidably held over this
week, but will be included in
the next article-Ed.)

Safety Connectors
Another useful " safety

first " tip is to employ in-,
sulated connectors for the'
flexible wires which are used
to make contact with the
anode terminals of S.G. valves.

and with the priming grid terminals onl
pentodes. These wires are connected!
to high tension positive and it is an!
easy matter to let one slip on to a metal
screen or the metal coating of a valve (which!
is, of course, joined to H.T. negative). If

a fuse is fitted no real harm will!
be done, but the fuse will have;
to be replaced, and that means'
more expense. Safety anode;
connectors are made by two
or three firms and an illustration
of one of these connectors will
be given next week. A plug
contact is fitted inside an in -I
sulated tube and this fits into a'
corresponding socket which is
screwed on to the valve in place,
of the terminal nut. These con-
nectors are quite cheap and might
effect is saving of many times
their cost.

(To be continued.)

likernahve P05 -1h On5'
ic-40/7 Ease

Meta? Rectifier.
Fig, 9., --Fitting a fuse in a mains unit.
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WHY AND HOW
THEY ARE USED.

By W. B. RICHARDSON.
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Part I : Resistances in a Battery Receiver
ONE very noticeable feature of modern

design is the use of an increasing
number of resistances of all kinds.

'11V13.6reas a few years ago such things as
decoupling and grid -bias resistances were
almost unknown, nowadays receiving sets,
especially of the all -mains
type, seem to be positively
bristling with resistances of
;all types and varieties. It
!is small wonder, then, that
the home -constructor, when
building a set requiring,
;perhaps, ten or twenty
different grid leaks, fixed
resistors, potentiometers and
!what not, is often a little
confused as to the reason
:for so many. Again, in the
;case where he is building
;from a circuit diagram he
!may be in doubt as to the
!correct value and type to
;use in each position, since
such details are not always
'given by the designer. It
is for this reason this infor-
mation is now given.

I am going to take two
typical examples of modern receivers and
endeavour to explain the use of all the
resistances used therein, besides giving
some practical hints on their values and
the types to use in your
own set.

I shall first deal with
the resistances in a typical
battery operated three-
valver of the S.G.-det.
pentode type, the circuit
diagram of which is given
in Fig. 1.

Bias for the Variable -mu
Valve

Starting from the left of
Fig. 1 the first resistance
we come across is Rl. This is a potentio-
meter controlling the grid bias of the first
valve, a variable -mu. If you follow out
the circuit you will see that it is placed ;
across the ends of the grid -bias battery.
Naturally, in this position current will
flow through the resistance all the time
it is in circuit. In order that the grid
bias battery shall not be rapidly discharged
the resistance is made very high, say about
25,000 ohms or 50,000 ohms. Of course,
from the point of view of obtaining a vari-
ation of grid bias, for which it is intended,
it does not matter much what its value is.
It would be -just as efficient if of 200 ohms
as 20,000 ohms. The sole reason for
making it of high value is, as I say, to pre-
vent undue wastage of current from the
grid bias battery. Another precaution,
with the same object in view, is the pro-

vision of the 3 -point switch Si, instead of
the usual 2 -point filament switch. The
third contact enables the resistance RI to
be disconnected from the grid -bias battery
directly the set is switched off ; thus the
battery does not discharge when the set is
not in use.

mediate point along the resistance must be
at some potential between 0 and -15 volts.
By moving a slider along the resistance
any voltage between these two points may
be obtained ; hence the reason for connect-
ing the grid of the valve to the slider.

As you know, the resistance, complete
with slider, is called a
potentiometer. It is also

Fig. 1. --Al typical battery operated three -valve set showing the
resistances used.

Why a Potentiometer is Used
Now let us see how RI

works. As you know, varia-
tion of the grid -bias on a

Fig. 2.-Two typical potentiometers for use as
volunie controls with variable -mu valves.

variable -mu valve provides an
almost ideal volume control,
thus, when the bias on the
grid is zero, that is, at the same
potential as the earth -cum -
filament connections, the valve gives
maximum amplification, but when it is
gradually made negative so the amplifica-
tion is reduced until at about 15 volts
negative it is very small indeed. To
obtain a variable control the grid of the
valve is connected (via the secondary of
the tuning coil in this case) to the slider of
RI. Now as one end of R1 is connected
to the positive end of the 15 -volt G.B.
battery (which is at the same potential
as" earth) and the other to the negative
end, it stands to reason that one end of the
rewistance is at zero, and the other end at
15 volts negative. Therefore, any inttr-

tf T"2

L.S.

H.T.-

4.7:-

0 L.7:#

various

Fig. 3.-Three types of resist-
ances suitable for decoupling
purposes in the early stages of

a battery set.

sometimes called a " volume
control." This latter term
is not a very good one to
use as there are various
types of volume control.
" Potentiometer," on the
other hand, has only one
meaning.

Two types of potentio-
meter, each of which would
be suitable as RI, are illus-
trated in Fig. 2. A very
suitable value to choose is
20,000 ohms. This is quite
high enough to ensure very
small current consumption
from the G.B. battery, and
will not give rise to the
slight crackling noises which
sometimes occur when
operating a 50,000 or

100,000 ohms instrument.
If you care to work out
the consumption of current
you have only to apply
Ohms' law. Thus, in the
case of a 20,000 ohms
resistance the current from
a 15 volt battery would

15 amps=.00075
be

20,000
amps !

Deeoupling Resistances
The next resistance we

arrive at is R2. This in
conjunction with c on -
denser C2 is used for de -
coupling purposes, and
prevents instability in the
H.F. stage. The condenser
C2 is large (1 add.), there-
fore, a very high resistance
is unnecessary. One of

500-1,000 ohms is quite suitable. It
should preferably be non -inductive,
although so long as it is not placed right
next to an unscreened coil or choke, it
does not matter very much. Three suitable
types are shown in Fig. 3. There is no
objection to using higher values than
1,000 ohms, except that it cuts down the
voltage on the anode. If this is already
only just sufficient as supplied by the
H.T. battery you can see that it must not
be too large if the valve is to operate under
the best coneitions. Not all sets are fitted
with R2 and 02, as, if the circuit and layout is
well desigiled, there may be no need for them.
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Current -carrying Capacity
With resistances such as R2 which are

placed in the anode circuit of a valve there
is always the question of current -carrying
capacity, that is to say, they must be able
to pass the maximum anode current the
valve is likely to develop without over-
heating or breaking down. The current
in the anode of the valve V1 is unlikely
to be more than 4 milliamps, in which
case the normal spaghetti, composition, or
metallized resistance, would be working well
within its capacity. A glance at the
makers' catalogues shows that the average

70 11.K .0 POLT-AMMETER
CONNECTED A5 AM

AMMETER

Fig. 4.-Testing the current passing throng
resistance in the anode circuit of a valve

resistance of 1,000 ohms in any of these
types will stand a current of about 30
milliamps, so there is more than a sufficient
margin of safety. It may seem rather super-
fluous to mention this point here, but all
examples do not work out quite so satis-
factorily as this one. Sometimes, on calcu-
lation, you will find that the resistance you
were about to use would be seriously over-
loaded, and you are then able to substitute
one of heavier rating before any trouble
occurs. It is usually with the higher
values that overloading is likely, since
with most makes the higher the resistance
is the smaller is its current -carrying capa-
city. As an example, I have before me a
table of the ratings of a series of resistances
of well-known make. I see that a 100
ohms component will stand 100 milliamps.
The equivalent 1,000 ohms resistance will
safely pass 31 milliamps ; but the 50,000
ohm one will only stand 4.6 milliamps

While on the subject of rating it may be
mentioned that some resistances are sold as
1 -watt, 2 -watt, 3 -watt types and so on.
This rating indicates the power which may
be dissipated with safety through the
resistance. The power in watts is arrived
at by multiplying the maximum current
permissible by the maximum voltage. For
example, a 10,000 ohm resistance may pass
10.00 milliamps without overload. It
would, of course, require a voltage of 100 to
pass this current through it. (By Ohms'
law voltage = current X resistance

10 10,000
X - 100 volts.) The

1,000 1
power rating of such a resistance would

10
thus be 1 watt. amps x 100

1,000
volts = 1 watt.)

Grid Leaks
Taking them in numerical order the next

resistance in the circuit is the grid leak R3.
Here the question of current carrying
ability does not arise since the grid current,
is of infinitesimal proportions. However,

the value of the leak is of some importance.
It used to be the common practice to use a
2-megohm leak in conjunction with a .0003
mfd. condenser as striking the happy
medium ; but it is found that with a screen -
grid stage before the detector this value is
somewhat too high for the heavier trans-
missions so that during the loud passages
the grid charge does not leak away fast
enough. In extreme cases the grid may
become so heavily charged that the valve
refuses to function for a fraction of a
second.

To avoid any possibility of this it is
usual to use a .0001 mfd. condenser
and a 1 meg. or meg. leak. With
this arrangement the detector may
not be quite so sensitive to very
weak transmissions ; but gives better
reproduction from the louder ones.

The potentiometer R4 is a refine-
ment which is not often found in a
receiver but since it may be there I
will say a few words about it.

Its function is precisely the same
as that of R1, namely, it is used to
control the grid -bias. In this case,
of course, it is the bias on the de-
tector. When there is no potentio-
meter fitted it is usual to connect
the grid leak return to L.T.d- thus
making the grid 2 volts positive in
respect of the earthed end of the

h a filament. This connection is better
as regards sensitivity than connecting
the leak to but is inclined

to give " gloppy " reaction. The best
connection is somewhere between these
two points, but is not so critical that a
slider is essential. In fact a fixed potentio-
meter with one or two tappings is practically
as useful as one with a slider. Taking the
grid -leak return to one of these points
provides just the happy mean between the
two extremes and is a great help in smooth-
ing the reaction. A tapped potentiometer
is illustrated in Fig. 5. It has four ter-
minals, two of which are connected to the
filament leads while the other
two are the tapping points.

The value of the potentio- vRalr
meter, whether of the sliding or
fixed type, need not be greater
than 1,000 ohms, since there is
only 2 volts across it. Many
instruments sold for this pur-
pose are, in fact, only about
400 ohms. There is, of course,
no wastage of current when the
set is not in use as the potentio-
meter is connected across the
filament leads and is thus put
out of action as soon as the
valves are switched off.

The resistance offers an impedance to thj
passage of L.F. current and the condenser
provides an alternative path. For full
benefit to be derived from this device the
impedance of R5 must be large compared
with the impedance of the H.T. battery;
and also with that of C5. Generally,
speaking the condenser should not be
smaller than 1 mfd. With this a resistance
of 30,000 or 40,000 ohms would be suitable.
If a 2 mfd. condenser is employed then the
resistance may be reduced to 20,000
ohms.

Voltage Drop
The idea of using a lower resistance with a

larger condenser is to keep the drop which
would naturally occur in the H.T. voltage
applied to the valve as small as possible,
otherwise a higher voltage H.T. battery
would be necessary to make up for the
volts lost across the resistance.

There still remains the question of the
current varying capacity of R5, but as the
anode current of the detector valve is
unlikely to exceed 3 millianips the usual
1 -watt type of resistance will be quite up
to the job. If the valve V2 were a power
valve it would be a different matter. The
current taken by such a valve would be
considerably more and might very easily
overload a low rated resistance.

Controlling Tone with a Resistance
R6 is what is called a grid -stopper

resistance. Its purpose is to prevent any,
H.F. currents which may have got past
the H.F. choke in the plate circuit of the'
detector valve from arriving at the grid'
of the pentode V3. A suitable value is
100,000 ohms, but if it is desired it can be'
increased up to 250,000 ohms, when it will
act to a certain extent as atone compensator
by offering a higher impedance to the upper
frequencies and so counteracting the over-
emphasis of the high notes which is peculiar
to a pentode. As it is in the grid circuit
of the valve the question of current carrying

GRID LEM(

TAPPED
POTEA/T/OMETER

Fig. 5.-Using a tapped potentiometer in the filament
leads.

Overcoming Battery Resistance
Resistance R5 is a low -frequency de -

coupling resistance. Together with the
condenser C5 it performs in the L.F. part
of the set much the same function as R2 C2
does in the H.F. part. The idea behind its
use is to prevent coupling between one
valve and another through the common
impedance of the H.T. battery. It is
usually due to the internal resistance of the
H.T. battery that a set starts to howl or
" motor -boat." You will notice that it
is always when the battery is running down
that the howling is most likely to occur.
This is because when the battery is " on its
last legs " it has a very high internal resis-
tance. This resistance being common to
the plate circuit of all the valves tends to
produce an undesirable coupling between
them. To prevent this the resistance R5 is
used in conjunction with condenser C5.

ability does not arise, A resistance of the
grid -leak type is quite suitable.

R7 used in conjunction with C7 is the
tone control proper. Its value may be
from 20,000 to 50,000 ohms according
to the tone required. The lower the resis-
tance the more the high notes are reduced.
The value of the condenser is .01 mfd. If
it is desired to vary the tone while the set is
in operation then a potentiometer of the
type shown in. Fig. 2 may be used instead
of the fixed resistance. Connection would
then be made to the slider and one end of
the resistance element, the other end being
left free. If a fixed resistance is used then
one of those illustrated in Fig. 3 would be
suitable. A " power " type is not necessary
as there is no D.C. passing through it.

In the next article the resistances in an -
all -mains set will be dealt with.

NEXT WEEK
FREE BLUEPRINT OF A NOVEL LIGHT-
WEIGHT PORTABLE (CLASS B) FOUR.
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THERE is no doubt whatever that
Class " B " amplification has come
to stay. That it offers undoubted

advantages in the way of large signal output
for a most economical input of H.T. current
cannot be denied, whilst the excellence of
the results to be obtained (previously
described in PRACTICAL
WIRELESS) is beyond
question. Perhaps the
greatest deterrent to
the immediate adop-
tion of Class " B " is
the necessityfor special
components, namely a

driver " transformer
and output transformer.
or choke. Admittedly,
a number of -manu-
facturers have already
produced suitable com-
ponents, and at prices
Which are by no means ...or
high, but many eon-
1f3tructors will not feel
!disposed to buy the
new parts when this
ivill involve scrapping
old ones which are on
hand.

The Cost of a Class " B " Amplifier
The total cost of converting an ordinary

three -valve set for Class " B " works out at

Primary
Zsoot; 40.see9

Fig. 2. -
:Details of
[spool and
windings for
-"Driver" trans-

- former.

Secondaries
Zsoot 34SWQ fad'.

12

47

eiWal

something like forty-five shillings, inclusive
of the necessary valve, but anyone who
cares to make his own transformers can
just about halve this expenditure. In the
hope that a large number of PRACTICAL
WIRELESS readers may take full advantage
of the latest system of L.F. amplification

PRACTICAL WIRELESS

In this Practical and Explanatory
Article, All Necessary Particulars are
Given for the Construction of a

"Driver" Transformer and an Output
Choke.

it is proposed to give constructional details
of the necessary apparatus. It must be
pointed out in the very first place, how-
ever, that the home-made parts will neither

Fig.1.-Circuit diagram of Class "B" amplifier.

be quite so efficient nor so neat as the
factory -produced articles but they will not
fall far short if care is expended on their
construction. Moreover, the making of
the parts will prove extremely interesting
and also instructive.

Circuit Requirements
Before passing on to the actual con-

structional work, it will be as well to sum
up the position and study the requirements
of the circuit arrangement. The latter is
shown in Figure 1, where it can be seen that
a " driver " valve (this may be the first L.F.
amplifier of the existing set) is used to feed
the special push-pull transformer which
supplies the grids of the Class " B " valve.
The " driver " valve may be one of the
small power type and it is normally biased
to a point at which its anode current is
between 2 and 3 milliamps. Under these

Fig. 3.-A simple reel holder which is useful
when winding the spools.
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conditions its " optimum load " will
approximate to some 10,000 ohms, and
therefore the primary of the transformer
must be designed to provide this load.
-The secondary has to supply power (not
merely voltage as in the case of an ordinary
L.F. transformer) to the output valve, and
therefore it must be of lo w resistance. In
practice a resistance of not more. than
150 ohms on each side of the centre tap is
found to be required. Additionally, to
enable the transformer to supply the

necessary power it
must have a step -clown
ratio of between 2 : 1

and 3 : 1 to each half
of the secondary. Ex-
pressed in other words,
the turns ratio between
primary and the whole

S secondary must be
from 1 : 1 to 1.5 : 1.

The output from the
Class "B ' valve must
be supplied to the loud-
speaker through a
push-pull output trans-
former or a centre -
tapped choke. Both
methods of coupling
are equally effective
but since the choke is
rather easier to make
we shall assume the

use of this component in the present case.
The choke must, of course, be centre -tapped
to feed both anodes of the valve and it
should offer a total impedance of approxi-
mately 10,000 ohms at average audio
frequencies. To
enable the valve
to be matched to
different moving -
coil speakers two
tappings are taken
so that a step-
down ratio of
about 2 : 1 can
be obtained. Al-
though the output
choke carries an
average D.C. cur-
rent of 8 milli -
amps or less it
has to deal with

peak " values
up to some 50
milliamps and it
must therefore be p:t
capable of hand-
ling the latter
current. Another Fig. 4.-Dimensions ofrequirement of transformer core clampsthe choke is that -four are required.its D.C. resistance
shall not exceed about 400 ohms, otherwise
there will be a loss of signal output.
Designing the " Driver " Transformer

In working out the design of the " driver "
(Continued overleaf.)
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(Continued from previous page.)

Fig. 5.-Details of
the transformer
terminal - strips

showing positions of terminals.

transformer for amateur construction it is
,very difficult to comply exactly with all
the requirements without making the
component unwieldly or using extremely
fine wire which is difficult to handle.
Consequently some compromise has been
made with a result that the transformer to
he described has the following character-
istics :-Primary Inductance under working
conditions, about 25 henries ; Primary
Turns, 7,500 turns of 40 gauge enamelled
wire ; Primary Resistance (D.C.), 1,350
ohms ; Secondary Turns, 5,000 turns 34
gauge enamelled wire ; Secondary Resis-
tance (each half), 125 ohms ; Step-down
Ratio (to each half of the secondary),
3 : 1. The transformer is perfectly satis-
factory for use after a Cossor 215 P or
similar " driver " valve and can be made
for about five shillings. The materials
required arc : 3 doz. No. 5 Stalloy

of mild
steel hoop 18 in. by /in.
by /in. ; four 1/in. by
,'s in. bolts and nuts ;
4 ozs. 40 gauge enam--
died wire ; 9ozs. 34
gauge enamelled wire ;
sheet of fibre, in.
thick ; strip of /in.
ebonite, 6/in. by /in. ;
five 6 B.A. terminals ;
odd pieces of flex, etc.

The Winding Spool
The first job is to

make the winding
spool, of which all
dimensions are given
in Figure 2 ; it consists of a square tube
with four fibre cheeks. The tube is made by
winding a strip of good cartridge paper (or,
better still, presspahn in 10 mils thichiess)
round a kin. square wooden rod. Thin
glue is applied whilst winding so as to
produce a fairly rigid tube having a thick-
ness of about 1'4 in. After winding, the
tube should be removed from the rod and
'allowed to dry. Next, . the four fibre
cheeks should be cut out-with a sharp
chisel or saw-to the sizes indicated and
made to fit tightly in the tube, where they
are held in position with glue.. TO. prevent
the possibility of the middle cheeks -slipping
due to side pressure of the windings a few
turns of Empire tape should be wound
round each section of the finished spool.

Windings
The windings must next be put on,

and this job can be done most easily if a
lathe is available. If not, a hand -drill
held horizontally in the vice will make a
good substitute. Should neither of the
latter tools be available it is possible to do
the work entirely by hand, but this will
prove rather tedious. Whatever method

VStampins'

of winding is finally adopted the spool
must first be put on to the wooden rod so
that it can be rotated without .difficulty.
Start with the primary and solder a 12in.

length of thin flex to the end of
tr EbOni/e the 40 gauge wire. Resin should

be employed as a flux to avoid
T subsequent corrosion, and the joint should

be covered_ with a spot of sealing wax.
Pass the end of the flex through a small
hole in the end cheek and wind it once
round the spool. You can then
continue to wind on the 7,500 turns
required, taking .care to arrange
them as evenly as possible in layers.
Try to keep an even and steady
tension on the wire, but not
sufficient to stretch or break it.
There is no need to count the turns,
since the exact number is not too
important and will certainly not be
far wrong if one section of the spool
is just barely filled. After winding,
the wire can be cut off and another
length of thin flex soldered to it,
taken once round the spool and
anchored by passing it through a
hole in the end cheek:

The secondary winding can now
be proceeded with ; this actually
consists of two equal windings of
2,500 turns each, which are arranged in the
remaining slots. They arc both wound in
exactly the same way as the primary, but
using the thicker (34 gauge) wire. To ensure
that both halves of the secondary are alike
it is well to count the turns with reasonable

accuracy. It should
be mentioned that the
bobbin of wire from
which the windings are
taken must bemounted
in some kind of holder
so that it can rotate
easily without any
danger of the wire be-
coming entangled or
broken ; details of a
simple holder are given
in Fig. 3. If a break
does occur, the ends of
the wire must be pro-
perly soldered and the
joint covered with
sealing wax, or a slip
of paper, to prevent
any rough edges scrap-

ing the insulation from adjacent turns.
After the windings have been completed
they should be covered with Empire tape,
which will protect them from injury.

.7"..rearnoo..9

Fig. 6.-Showing
method of assembling

core stampings.

Core Clamps
The next step is

to prepare the core
clamps and terminal
strips according to

ik/ Vet' 7713/75/0/Yller,

HT -

ft

Drawer" gaive .46/der.

Fig. 8.-This sketch shows how the home-made components are connected op.

H

particulars given in the sketches of Figs.
4 and 5. Mild steel hoop is employed for,
the clamps, and this material is obtainable
from any ironmonger's.

Lastly the core stampings can be fitted
and the transformer completely assembled.
The method of fitting the stampings is
shown in Fig. 6, where it can be seen that
a " T " and a " U " piece is inserted first
from one end of the spool and then from:
the other until the tunnel " is quite

Fig. 7.-Details of spool and windings for
output choke.

full. Fig. 8 shows the appearance of the
complete instrument and the positions of
terminals to which, all connections are made.

The Output Choke
In order to obtain a sufficiently high

inductance combined with a low D.C.
resistance the output choke is somewhat
larger than the transformer and is built
up round a core consisting of 3 dozen pairs
of No. 4 Stalloy stampings. The other
materials required are : 1/ lbs. 32 gauge
enamelled wire ; piece of mild steel hoop,
20in. by -lin. by lin. thick ; four 1 urn. by

in. bolts and nuts ; sheet fibre
Ain. thick ; strip of /in. ebonite ;
by i-in. ; five 6 B.A. terminals ; odd pieces
of flex, etc. This component will have
approlimately the correct inductance and
a D.C. resistance of about 250 ohms. The
total cost of all materials works out at just
over six shillings. RWT

(Continued on page 239.)

ad -pc, Choke
.4node.2

Dummy

CiaSs;B'Vviveliolder.
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UNIFORMITY EFFICIENCY

BETTER RAD!
RECEPTI

Be a critic for once. Switch on your Set
and listen-listen critically. Is the bass
rich and full-is the treble brilliant, clear
cut ? Can you get the volume you want?
And will it bring in the stations it used to?

It's a simple matter to make your Set
like new again You can easily give it
a new lease of life. With the right types
of Cossor Valves (your dealer knows
them) you can improve its performance
out of all recognition -it's surprising
what a difference they make.

Send for a free copy of the 40 -page Cossor
Valve and Wireless Book which contains a
wealth of interesting and useful information
including Radio Definitions-Useful Circuits
-List of Stations, etc. Please use the Coupon

2=-110LT TYPES

Type
Filament
Amps.

Anode
Veils Impel. Amp.

FactorFaor

Mutual
Conductance

rn a v
Price

*215 S.G. 15 120-150 300,000 330 1.10 16/6
*220 S.G. .2 120-150 200,000 320 1.60 16/6
*220 V.S.G. .2 120-150 110,000 - 1.6 16/6
210 R.C. .1 75-150 50,000 40 0.8 7/ -

*210 H.L. 1 75-150 22,000 24 1.10 71.

*210 H.F. .1 75-150 15,000 24 1.5 7/-
210 DET. .1 75-150 13,000 15 1.15 71-

210 L.F. .1 75-150 10,000 14 1.4 7/-
215 P. .15 75-150 4,000 9 2.25 8/9
220 P. 2 75-150 4,000 9 2'25 8/9
220 P. -A. 2 100-150 4,000 16 4.00 8/9
230 X.P. .3 100-150 1,500 4.5 3.00 12/-
230 P.T. .3 100-150 - - 2 0 17/6
220 H.P.T. 2 100-150 - - 2.5 17/6
220 P.T. 1 100-150 - - 2.5 17/6
290 D.G. -1 75-100 27,000 5'1 0'19 20/-
240 B. .4 120-150 CLASS -B" AMPLIFICATION 741-

* These Valves available with or without Metallised Bulbs.

LONG LIFE

To A C. COSbOR LTD.
Melody Dept., Name

Highbury Grove,
London, N 5.

Please send me free
of charge, a copy of
the 40 -page Cossor
Valve and Wireless

Address

Book B.17. PRAC. 29/4/33.

COSSOR
..VE S

RINGS
OF TI -IF.

AIR

A. C. Cossor Ltd., Flighbury Grove, London, N 5. Depots at Birmingham, Bristol, Glasgow,
Leeds, Liverpool, Manchester, Newcastle, Sheffield, Belfast, Cardiff and Dublin.

Q 2762



IN

224 PRACTICAL WIRELESS

CO PL F.TING and OPE ATING
TI A.C. TWIN DELANEY
The Final Details for Constructing this interesting All -mains
Two -Valve, Two -Pentode Receiver, with Operating Instructions

THE A.C. Twin is nearly completed, and
before adding any more connections

must mention the dial light,
which, although fitted in the original re-
ceiver, is not really essential.. If you are
installing the receiver in a dark corner of
the room the light will greatly facilitate
dial setting, but there is a much more
important reason why I advise you to fit
this light. .When you switch the receiver
on (by means of the switch on the side of the
cabinet), you may forget to also set the room
switch controlling the plug to which the
receiver is connected. The -result will be
that you trill stand waiting for the pro-
gramme to come through, and may perhaps
think that something has gone wrong.
The light, however, will come on instantly
the switch is operated, if the mains are
connected, and you will then know that the
receiver is " alive " and not perhaps miss an
important item waiting for an unnecessary
time with no supply to the receiver. The
fitting for the light is supplied with the
variable condenser, and before fitting it
to the nut which retains the escutcheon
window, you should solder two 8in. lengths
of flex to the two soldering tags on the
holder. Twist these lengths of flex together
and then fit the lamp holder behind the
retaining nut. Now carefully slide in the
shelf, and before it is right home lift up the
flex lead to the lamp so that it comes
above the shelf,. then push the shelf right
home. The ends of the flex are attached
to two terminals marked 4 volt, nearest to
the loud -speaker, and these are not shown
on the wiring diagram given last week.
Pass the plaited length of flex, which comes
through a slot in the lower base, up through
the corresponding slot in the shelf and con-
nect the four leads carefully, taking your
guide from the letters on the diagrams in
last week's issue.

Mains Connections
The wire " d " is the H.T. positive lead

and is attached on the main base to terminal.
No. 1 on the Varley choke. On the shelf
this must be joined to the 4 mfd. condenser
together with the flex lead which is joined
to the left-hand terminal on the loud-
speaker transformer. The twin flex sup-
plying the heaters of valves VI and V2 is
next joined to the two 4 volt terminals
nearest the speaker, and lead " e " is
joined to the earth socket. One side of
the -mains connector -is joined to terminal
marked SOP. on the mains transformer, and
the other lead on this connector is joined to

the on -off switch. The short lead already
attached to this switch must be joined to the
terminal above 50P. which bears the rating
of your particular mains. If there is no
exact mark corresponding to this voltage
you must use the nearest value above.
For instance, if your mains are rated at
230 volts, you would use the terminal
marked 240. Attach the 15,000 ohm
resistance to the left-hand side of the .01
condenser, and join the short flex from the
other side of this condenser to the loud-
speaker terminal No. 1. The flex on right-
hand terminal F " on the speaker is next
connected to the 2.5 terminal and the long
flex on speaker terminal No. 1 is passed
down through the hole in the shelf ready
for connection to the pentode. A similar
length of flex is now joined to the aerial
terminal and taken down to terminal A on
the base of the Lewcos coil.

psiewo.m....1.1.alst ,aest.mst 1.1011.11.1.111.0411.i 1411RHIit

A "Practical Wireless" Free
Advice Guaranteed Set ! i

LIMINJ.M.11.00.110.11,1=0.11010.11.11.1142.11.11.1.1M.1141=1,0201.1..1.11=04 1-41i. I
Connecting- the Valves

The Cossor rectifying valve is inserted in
the socket on the shelf and the S.G. valve
(the metallized one) is inserted in the
right-hand socket, marked Vl. The L.F.
pentode is inserted in V2, and the lead
hanging from the shelf is joined to the
terminal on the side of the base. The short
flex on the H.F. choke must now be attached
to the terminal on top of the S.G. valve
and the receiver is now ready for its pre-
liminary test out. The plug of the Mains
connector must, of course, be supplied
with a length of flex suitable for connection
to the nearest mains socket in the house,
and this should be plugged into the socket
at the rear of the shelf. Now switch on, and
the dial should light up. If all is well, after
a. short interval of about 15 seconds, a
very faint hum will be heard from the loud
speaker. If at the end of 30 seconds no
hum can be heard with your ear quite close
to the speaker grille, you should switch off
and make quite certain that the house socket
is alive and that all connections are intact.
Remember, however, that the valves take
at least 15 seconds to obtain the necessary
temperature for emission, and that the
receiver is " dead " for this period. As
soon as the faint hum can be heard, the
tuning knob should be slowly turned. The

COMPONENTS FOR
One Lewcos Band -Pass Filter, Type 51, B.P.F.IR.
One Polar Uniknob 2 -Gang Condenser, .0005.
One Igranic Transformer, Type T/24/B.
One Lotus .0003 Reaction Condenser.
One Bulgin Standard H.F. Choke (H.F.9).
One Varley 300 Henry L.F. Choke (D.P.16).
One .0001 fixed Condenser (Type S), T.C.C.
One .001 fixed Condenser (Type S), T.C.C.
Two .01 fixed Condensers (Type 34), T.C.C.
Three I mfd. fixed Condensers (Type 50), T.C.C.
One 2 mfd. fixed Condenser (Type 50), T.C.C.
Two 4 mfd. fixed Condensers (Type 84), T.C.C.
Two 5 -pin valve -holders (Clix Chassis type).
One 4 -pin valve -holder (Clix Chassis type).
One megohm Erie Resistor.
One 12,500 ohm Erie Resistor.
One 400 ohm Erie Resistor.

THE A.C. TWIN
One 2,500 ohm Erie Resistor.
One 30,000 ohm Erie Resistor.
One 10,000 ohm Erie Resistor.
One 15,000 ohm Erie Resistor.
One Heayberd Mains Transformer (Model A.C.

Twin).
One Grampian Energized Speaker, Type RI.
One Bulgin Mains Toggle Switch, Type S.80.
One Bulgin Small Mains Connector, Type P.21.
One Clix Terminal Strip.
Two ClixWander Plugs (One black and one red).
One Cossor 442 B.U. Rectifying Valve.
One Cossor MS -PEN -A (H.F. Pentode Valve).
One Cossor MP -PEN (Pentode Out -put Valve).
One Smith Lyric Cabinet.
One coil Glazite, 3 yards red and black flex, screws,

bulb for panel light, etc.

April 29th, 103'

main tuning knob is the section nearest the
cabinet and the local station should soon
be heard. When it is found, turn the front
part of the tuning knob to obtain the best
signal strength, and there should be a
definite position for this, on each side of
which the strength falls off. If you find, how-
ever, that this small knob has to be turned
to its maximum position to either right or
left, turn the cabinet round and with a thin
piece of wood carefully push round the star -
wheel on the rear of the variable condenser.
This must be set so that on any station the
rotation of the small condenser knob to
right or left results in a decrease of signal
strength. The wavechange switch on the
side of the cabinet will enable the long or
short waves to be received, and the upper
knob on this side will bring Zipthe strength
of the distant stations. There are no
other adjustments and the receiver is,
therefore, an ideal one for general household
use, being practically a one -knob receiver.'
At least a dozen stations can be heard by
mere rotation of the tuning knob, although,
as pointed out in the preliminary remarks,
the receiver is designed primarily for those
who wish to have a neat, small, self-con-
tained receiver which will give a choice of
two or three programmes at really high
quality and good volume with a minimum of
expense. As with all PRACTICAL WIRELESS
receivers, if you are in any difficulty, drop a
line to us, marking your envelope " A.C.
Twin," and you will receive a reply by
return, for which no charge is made.
Finally, remember that this is yet another
Guaranteed Receiver.

I THE MOST NOVEL
PORTABLE YET!

FREE FULL-SIZE BLUEPRINT NEXT WEEK !
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Home-made Coil Construction

ATYPE of dual wave tuning coil
popular with home constructors is

made with a paxolin former on which are
fixed cardboard or ply wood flanges between
which the reaction and long wave windings
are wound. No doubt many have discovered

MEDIUM VAV£
VB./DIA/0

4-1.4R00)00.0 0/3C

'11rAcrtoiv VINDINO

LONO UAW
VINDINO'

SCREVED
BRASS ROD
6 TERM/NAL
TOR.

- VOOP OR CARDBOARD DISCS SLIGHTLY
SMALLER TXJAN INSIDE DIAMETER OF
MEDIUM latvr FORMER.

A neat method of making a dual -wave coil.

that cutting the flanges to fit well is a tedious
job. .A neater method is to make a
bobbin on which to wind the long wave
and reaction windings. To construct the
bobbin cut three discs from cardboard or
plywood the diameter of the inside of the
former and two discs about lin. diameter
and Ain. thick. The smaller discs may be
cut from a cotton reel or a cork. Holes
are made in all the discs which are then
threaded on to a bolt, first a large disc,
then a small one, and lastly the nut. The
bolt should be about Ain. longer than the
thickness of the completed bobbin. The
windings having been put on, the bobbin
[s pushed inside the former and the ends of
the windings connected to the terminals
in the former, allowing sufficient wire to
-liable the bobbin to slide from one end of
he former to the other. This is a great
Advantage as it renders it possible instantly
:AD find the position which will give the
>moothest reaction. A terminal may be
>crewed on to the bolt by which means it
s easy to slide the bobbin up and down.-
READER (London).

)utput Valves in Series Parallel
INSTEAD of using two ordinary valves
L in parallel with a negligible increase
n volume, the following method may be
Af interest. An extra valve -holder, switch,
And terminals are mounted, and connected
n " series -parallel," as shown. Thus the
,peakers (2) are wired, one in each anode
ircuit, and when the switch is open L.S.1

PUSH-PULL
SVITCH

NB. EXTRA
COMPONENTS

SHFVN -4,4, "Ca

PROM
°REV/OLIS
iTAOE

zr

Connecting output valves in series -parallel.

EXTRA
L.S.
(2)

THAT DODGE OF YOURS !
Every reader of "PRACTICAL WIRE-

LESS " must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " PRACTICAL WIRELESS."
George Newnes, Ltd., 8.11, Southampton
Street, Strand, W.C.2. Put your name and

; address on every item. Please note that every
notion sent in must be original. Mark
envelopes " Radio Wrinkles." Do NOT
enclose Queries with your Wrinkle.

is working, and when closed, both valves
and both speakers are working, with a
consequent increase in volume. The second
loud -speaker may well be mounted in
another room, when the increased output
will more than compensate for the long
leads.-G. E. WALCHON (Derby).

Tapping Home-made Coils
MANY constructors may have ex-

perienced a difficulty in tapping
home-made coils, and I have found this
little device very useful for the purpose.

Mounting and tapping a home-made coil.

All it consists of is two strips of ebonite
(about one inch wide and varying in length
according to the size of the coil) mounted
on some strips of wood, some sockets, and
two ordinary plugs. The construction, as
will be seen from the sketch, is very simple,
and does not need very much explanation.
After boring the holes and inserting the
sockets in the ebonite, mount this on the

strips of wood which have been previ-
ously fixed to the baseboard by means
of small angle brackets. Wires can now
be soldered from the required taps on

the coil to the sockets. When another
tapping is required on the: coil, the plug
is simply put into a different socket, ac-
cording to the number of turns it is desired
to take in.-K. F. FRIENDSHIP (Harpenden).

FREE FULL-SIZE BLUEPRINT OF A':
:. NOVEL LIGHTWEIGHT CLASS B PORT-

ABLE NEXT WEEK I

Adapting Valve -holders for Chassis Mounting
HEN wanting some chassis mounting

VV valve -holders, but only having the
ordinary kind on hand, I turned them
inside out by removing the nuts and screws
and taking the four -pin socket out of the

BASE4OT VALVE-
HOL ER TURNED

UPS/OE
I DOWN

Adapting an ordinary valve -holder for
chassis mounting.

terminal ring. I then turned it the other
way round and screwed it hack, as shown
in sketch. If turned round the right way
the grid and plate will go in their own
places, only the filament pins being
reversed. Most of these holders will fit a
one -inch hole in the chassis, and on a
metal chassis, to prevent shorts, it will be
advisable to cut a cardboard ring to fit
round the socket and over the springs.-
H. CIPURCTIAT A N (London).

For Users of Electric Soldering Irons
NOWADAYS, when one has to watch the

pence totalling up on the meter,
this threefold wrinkleffrshould prove useful.
It provides a visual indication that the
soldering iron is on, prevents you wasting
current and getting burnt, and acts as a
local fuse, which is quickly replaced.
Remove screw -cap and detach flex from
terminals, drill out flex entry hole to fit a
small saddle type torch bulb holder,
remove saddle and connect one flex end
to bottom terminal of bulb ; connect about
2in. of flex to side terminal of bulb. Push
holder into hole from inside cap until flush
with outside, then connect the flex to the
terminals on iron, as depicted in the sketch.
A fresh entry hole for the flex can be
drilled through the side of the cap. As-
semble handle and insert a 4 -volt torch -
bulb, switch on and this will light up,
whilst the iron is on. The average electric
iron takes about 75 watts or .26 amperes
at 240 volts., which is sufficient to light the
bulb filament. Should your iron take more
or less current, a little experiment in
different sized bulbs will be necessary.
L. GEORGE (Margate).

(Continued overleaf.)

ELECTD-IC

IRAN
SOLDEa..ING

TE ILMIMAL COMMECTIO
TO MEAT/I.10 EL. lENC

Fitting an indicator to an electric
soldering iron.
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RADIO WRINKLES

(Continued from previous page.)

Simple device for controlling frequency
response.

Controlling Frequency Response
IHAVE recently discovered a simple

device for controlling the frequency
response of a receiver which uses a pentode
valve. -The novelty of this tone control
lies chiefly in the method of control
used, as the customary condenser
and resistor form the basic circuit.
The parts required are as follows :-

1 .01I condenser.
1 10,000 ohm resistor.
1 Single -pole change -over switch.

The firSt two parts may be already
incorporated in the receiver, when
the switch only would be required.
The condenser and resistance
should be disconnected and wired
as shown. When the switch shorts
B and C, the tone will be deep and
mellow ; when it shorts A and B,
the tone will be normal, but when
the switch remains central, the tone
will be brilliant, due to the un-
corrected pentode valve. The two
terminals should be* connected
across the loud -speaker, as indi-
cated, 'or, better still, the output
choke or transformer. It may be
used in the first L.F. stage by
connecting the terminals across the
L.F. transformer secondary wind-
ing. This system is also applicable
to Q.P.-P. when it is connected across the
loud -speaker transformer input termi-
nals.-A. MACIVER (Leicester).

Down -lead Tube for Loft Aerial
WHEN taking a down -lead from an

aerial in the roof space, care should
be taken in bringing it through the ceiling.
A convenient method of doing this is
shown in the accompanying sketch. Secure
a strong glass tube, and make a hole in the
ceiling, big enough to push the tube
through, at the side of one of the joists and
fix the tube as shown in sketch by means
of strips of rubber or leather. The aerial
can then be taken through the tube and
led straight to the set without a break

Method of taking a down lead through a
ceiling.

PRACTICAL WIRELESS April 29th; 1933 -

and without fear of damaging the
' plaster of the ceiling if the -aerial should
start swinging.-WILLIAM MPIRHEAD
(Falkirk).

Making Coil Formers from Scrap Ebonite
THE accompanying sketches show a

method of turning scrap pieces of
ebonite into a useful coil forffier. I have
omitted all dimensions as these -will
depend on size of coil and thickness of
ebonite, but it will be noticed that the

Slots in the top, and baseplate, marked A
and B, are the full width of the strut. These
are the fastening struts which are held in
position by the notch at each end, and by a
secured tie piece (marked in dotted lines)
secured by two small bolts. Terminals can
be fitted on the two ebonite sides of the base
for the winding connections. To obviate
filing the slots marked off top and base -
plate, and drilled holes for tie pieces. The
parts are bolted together with two small
bolts. Drill two or three small holes where
slots are required, and burn out to required

TOP PLATE

SAE PLATE.

4

O 140035
LIGHT/me

FARTAIED
S/DE

D.C.
,vm(N5

ilA handy accumulator
switching arrangement. ACCUMULATOR,

is inverted to enable the dollys to be raised
or lowered together, thus facilitating a
bar connector to absolutely ensure that
accumulator is not shorted.-W. JONES
(Smethwick).

5WITCI-1
"ON' t.)1. -EN
DOLLY /5

DOW/.

SNITCH
OFF" U -/EN
DOLLY IS

DOUN

Set Sales
ACCORDING to figures recently pub-

lished, relating to the number of com-
plete receivers sold in this country during
the past year, battery and mains sets haVe
sold in almost equal numbers -653,000 as

OFFTHUS
2 against 634,000 to be exact. As one

ight expect, the has beenthree -valuer
OFF 1+11),511'

dTERF,
FOR most popular, and its sales have

actually been greater than those of
all other types combined. Surprising
though it may seem, the two -valve

set has proved to be second in
popularity. It is interesting to note that
the sale -of superheterodynes has by far
exceeded that of any previous year. This
is hardly to be wondered at in view of their
extremely low prices and undisputed
advantage in the way of selectivity, and I 
should not be surprised to find the superhet.
actually rivalling the three-valver in a
couple of 3; -ears or less. I believe that in
America this kind of set is by far the most

0 0 popular even at the present time.---LF.P.

TIE PIECE.

TERMINALS

Details of a coil former made from scrap ebonite.

size with a file tang heated in a fire ; clean
up and fit strut finally with a small file.
With the aid of data sheets No. 5 and 6
any amateur should be able to make an
efficient dual wave tuner.-J. W. HESLOP
(Sunderland).

Switching Arrangement for Accumulator
Charging

THE accompanying sketch shows a
handy switching arrangement that

I have successfully rigged up for acculim-
later charging from D.C. mains. The
advantages of this arrangement are that
standard tumbler switches are used
minimum cost ; absolute safety is assured
for operator ; no interference with house
lighting when changing over, and all
connections are -made in the switcheS
themselves, thus avoiding outside con-
nectors. It will be noted that one switch

A Cheap and Efficient Valve Screen
HERE is a useful hint regarding valve

screens that will be found most useful
besides being economical. Procure a tall tin
that will clear the soldering tags on the
valve holder-a alb. cocoa tin meets these
most useful requirements perfectly. Remove
the paper round the tin; cut along
the dotted lines as LID
shown in sketch and
then bend the two
" legs " at right angles,
about fin. up. Tin the
underside of each foot,
smear a little flux on
the chassis or metalled
baseboard, press a hot
iron on and then: yon
have a securely fixed,
efficient screen with
ample room to get to
the valve terminals, -
arid a negligible danger
of " shorts." To finish
off the job, take off lid

fand hammer out the I
prifiting, drill a hole in 0017o Posznav
the top just big enough 6T44AVi
to take the terminal
stem or screened lead
which will automati-
cally earth itself against
the lid.-A. S. HALE A valve screening can
(Clapham). made from a cocoa tin.

BENT TO Faith!'
LEG s TINNED
ON uNoeftwoe
...OR ATTACHING
TO METAL CI -44.354
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THE history of' the development of the
thermionic valve is marked by a
series of achievements which stand'

out as milestones along the path of radio
progress. One of these milestones, the
Pentode, is now in universal use, and it is
thought that a simple exPlanation of its
construction and the way in which it
differs from the 'ordinary- output valve,
may be of interest. Furthermore, as the
full benefit -from a pentode is not derived
by merely inserting it into the last valve -
holder, the various methods of coupling the
pentode to the loud -speaker, methods of
tone -control, etc., are discussed fully.

Evolution of the Pentode
Perhaps it will be as well to commence

by explaining how the pentode came by
its name. Any valve which contains, only
two electrodes, the filament and the anode,
such as the early Fleming valve, and the
modern half -wave rectifying valve, is known
as a " diode." Hence the term " diode -
rectification " in which a two -electrode

Anode

God

File:2,1779nt

Anode

PRACTICAL_WIRELESS

By H. T. GODLEY, F.R.A.
In this article the author deals with
the various methods of coupling,
and tone control of modern

pentode valves.

pentodes are sometimes used as detectors,
and even as H.F. amplifiers, but as such,
their use is at the present time chiefly
confined to America, where'they are known
as K.F. (radio -frequency) pentodes.

The general theory of the thermionic
valve has already been fully discussed in
previous articles, and it is therefore neces-
sary for me to touch only very briefly on
the functions of the usual three electrodes
as contained in the triode.

Function of the Triode
The filament, upon being heated from an

accumulator, emits a copious stream of
negative' electrical particles which are
termed " electrons." Largely by virtue of

Anode Anode

Scren
Grid

Filament filament
Fig. 1.-The evolution of the pentode valve.

valve is used for detection. The firsb,
really practical wireless valve, was actually
the Fleming diode into which a third'
electrode,. the grid, has been introdUced.
As the valve now possessed three electrodes,
it became known as the " triode " which
type of valve is still, of course, widely used.
Then, in order to obtain extremly high
amplification for high -frequency valves, an
additional grid was introduced into the
triode, and how'having four electrodes, the
valve was known as the "tetrode "-the
familiar S.G.- valve.

Attention then turned to the output
stage, and in order to obtain much greater
sensitivity 'and amplification than was
possible with a triode output valve, the
tetrode was modified by the addition of
yet another grid, as will be explained later,
and now poSsessing five electrodes, was
logically enough, termed the " pentode."
The pentode is then primarily an output
valve possessing five electrodes, the filament,
and anode, the control -grid, and two
additional grids which are termed respec-
tively the " screen " or " auxiliary " grid
and the " earth " or " suppressor " grid,
as shown both symbolically and pictorially
in Fig. 1. I have said that the pentode is
primarily an output valve ; that is so, but

Filament -

the fact that the anode is maintained at a
high positive potential, these electrons are
attracted through the vacuum existing in
the valve to the anode, and this steady
electron stream is the " anode -current."
The -normal or " control " grid, is inter-
posed in the valve in such a way that the
electrons on their way from the filament to
the 'anode, have to pass through the fine
wire mesh or gauze of which the grid is
composed.

When there is no signal from the preceding
valve, this electron stream remains at a
constant value, and is called the " standing "
or " quiescent " anode -current. But when
a signal is being received from the aerial or
from the preceding valve, the grid potential
becomes alternately positive and negative
in sympathy with the signal oscillations.
When the grid potential is negative, the
presence of the grid tends to keep back
some of the electrons, but when it is
positive, the reverse is the case and the
electron flow is greater than when no signal
is being received. Thus the anode -current
oscillates in sympathy with the signal
oscillations impressed on to the grid, and
therefore small voltage changes in the grid
circuit produce comparatively large voltage
changes in the anode circuit, and that is

April 29th, 1933

briefly the principle upon which the valve
amplifies.

Now as I have already said, the grid is
composed of fine wire mesh 'almost like a'
cage between the filament and the anode,
and as the electrons have to pass through
the grid, obviously the closeness of the mesh
affects very considerably the characteristics
of the valve. For example, the super-,
power valve is a " low -impedance " valve,
i.e., the mesh of the grid is so open that it,
offers little resistance or impedance to the'
electron flow which, in practice, results in
the fact that such a -valve will handle,
fairly large grid -swings and will deliver a
considerable undistorted output, but it,
will net amplify to any great extent the
signals impressed on its grid.

Therefore, the closer the mesh of the grid,
the higher is the impedance and, conse-'
quently, the greater is its amplification
factor. It follows, therefore, that an
ordinary power valve with a fairly high'
impedance will have a larger amplification
factor and will amplify weak signals to a
greater degree than would a super -power_
valve. On the other hand, the super-
power valve will handle a stronger signal
input without distortion and will deliver
a much greater undistorted output.

Suppressor The pentode valve possesses the advan-
Grid tages of both types of valve-it is much

more sensitive to weak signals than a low;
impedance triode, and yet, for a given grid=
swing, will deliver a much greater, undis-
torted output than the triode. This happy
result is achieved by the use of the two
additional grids already referred to, the
" screen " and " suppressor " grids. In
,order to explain the functions of these
grids, it is necessary to consider the S.G.
tetrode.

Amplification Factor
I have already made it clear that the,.

closer the mesh of the grid, the higher is the
amplification factor, but it will be easily
appreciated that in endeavouring to obtain
extremely high magnification, a point

occurs where the mesh is
so close that it forms ak
definite barrier to the
electron stream, thus pre-
venting the flow of current
from filament to anode
and ,rendering the valve
useless. This difficulty is
overcome in the S.G.
valve, by interposing be-
tween the control -grid and

the anode an
additional grid,

ScPeen the " screen."

Fig. 2.-The
original form

of pentode.

This additional
grid is main
t aine d at a
potential of
some 75 volts.

(To be concluded next week-Ed.)
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You must have a

COLVERN

TD COIL
for the

"Selectone A.C.
Radiogram "

Selectivity and quality combined
in this receiver.
Super Selectivity is vitally necessary
under present-day broadcasting con-
ditions. This is achieved with the
Colvern TD Screened Coil.
Four Alternative Tappings are provided.
They are arranged as sockets with a
wander plug, giving varying degrees of
selectivity. The first two tappings give
aerial couplings similar to those
normally employed but with greatly
increased selectivity. Nos. 4 and 5 give
a high degree of selectivity with weak
aerial coupling, suitable
for use in a swamp area.
There is no break through
on the long wave band
from B.B.C. stations.

PRICE

816
EACH

Send for the Colvern
circuit booklet, RL 10.

COLVERN
LIMITED

NIAWNEYS RD., ROMFORD,
ESSEX.

LONDON WHOLESALE DEPOT
150, KINGS CROSS ROAD, W.C.1.

CC . . . charging an army . . . while

all the World wondered."

BALACLAVA, June 18th, 1854

The Lion Patent H.T. Battery does not charge an army-
but it charges your set with lasting energy-while all the
world wonders how such a superlative Battery can be pro-
duced at prices which show such a saving.

The Lion Patent H.T. Battery has the lowest internal
resistance of any battery. Fit one to -day and notice the
all-round improvement in your set's performance.

Patent H.T.
BATTERY

BRITISH MADE

Sold under
Limited Licence

Also all types of torch and

LOW Prices!
60 Volt 4/6
100 Volt

.

120,Volt.`

.'9 v. G.B. 10 4.
414 v:Packet Lamp Battery 4'ea

dry -valve batteries.

VINCES DRY BATTERIES LTD., LION WORKS,
GARFORD STREET, LONDON, E.14. 'Phone EAST 1902,
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LAST week preliminary details of the
," Selectone Two " were dealt . with
and simple instructions for building

the instrument are now given.- -

The constructional work is perfectly
straightforward, as can be gathered from
the photographs and from the complete
wiring plan, Fig. 3. It is best to commence
by drilling the panel according to the
scale drawing in Fig. 2. The positions
of the four holes for the switches and tone
control potentiometer are clearly indicated
in the latter figure whilst those for the
spindle and escutcheon of the tuning
condenser are most easily obtained by
using the metal template conveniently .
supplied with this component. The
template should be laid on the back
of the panel and the holes marked through
by means of a scriber or sharp pencil.
A circular hole is required for the spindle,
and is made in the usual way with a brace
and bit. The opening for the escutcheon
plate, however, is of irregular shape and
can best be made by drilling a series of
small holes just inside the lines and then
cutting between them with a sharp knife
or chisel

'
the rough 'edge can finally be

smoothed with a half -round file.
The arrangement of baseboard com-

ponents can readily be followed by refer-
ence to the wiring plan and photographs.
Ralf -inch screws are suitable for mounting
everything except the L.F. transformer
(to which the " Tone Compensator "
is attached), and for this 'two lfin. (8's)
screws are required. The only parts
which are not screwed down to the base-
board are the four fixed resistances, which
are mounted directly by means of their
connecting wires.

Wiring
Little explanation seems necessary in

regard to the wiring ; it is straightforward,
and there will be no difficulty in following
it in Fig. 3: - The majoiity 'orcoiareetidns
are made in Glazite insulted wire, but
those between the filament terminals of
the valve holders and corresponding
terminals on the transformer are in twin

flex. Two flexible wires
are attached to the
smoothing choke instead
of the more usual ter-
minals, and these are, of
course, joined directly to
t h e other components.
Nearly all the ' wires are
secured under the , heads of terminals, but
there is a variation of this method in` respect
to the tuning condenser ; this is not fitted
with terminals, but has two tubular solder-
ing tags instead. The wires may be soldered
to the latter, if desired, or may be attached
by inserting them into, and nipping up;
the tubular tags. Notice that a wire is
taken from one of the holding -down screws
of the H.F., choke to high tension negative ;
the object of this is to " earth " the metal
screen.

One wire from the mains flex is attached
to the .5 amp fuse, whilst the other must
be taken to one of the three primary
terminals on the mains transformer,
marked " 200v." " 230v." and " 250v.,"
respectively. Naturally, connection must
be made to that terminal which is appro-
priate to the mains voltage available.
In case the latter is not exactly the same
as that marked on any terminal the wire
should be joined to the one which most
nearly corresponds to the mains voltage.
For example, if the voltage were 220, the
wire would be taken to the " 230v."
terminal, or if it were 240, connection
could be made to either of terminals
" 230v." or " 250v."

Operating Note
Having completed the constructional

work you will be ready to give the set a
thorough test. Insert the metallized valve
in the left-hand holder and the power
valve in the other one. Connect the earth
lead and then an external aerial or the
mains aerial tapping. It now only re-

- mains to put the plug of the mains lead
into a convenient lamp --holder and to
switch on. Switching is, of
course, done by means of the
bottom right- hand knob ; the

firstslight move-
ment closes the
contacts, a n d
any subsequent
rotation affects
reaction control.
For " radio,"
the top left -
hand switch
knob is pulled
out, when the
lower switch
sets the tuner
for long waves
(pushed in) or
medium waves
(pulled out).

Fig. 4.-This view shows the simple component lay -out. It can be seen that
the mains equipment is mounted all together at the back of the baseboard.

Tuning
The method

of tuning is the
same as with
any,ordiriary
type of detee-
tor-L.F. set, and
the variable
resistance used
for reaction is
operated in pre-
cisely the same
way as is a re -

rneC
L0f- Tivoi.50

action c o n -
denser ; that
is, clockwise
rotation in-
creases reaction whilst
an anti -clockwise
movement produces
the opposite effect.
Start, then, by turn-
ing the reaction knob
to its central position
and rotating the
tuning dial until the
local station is heard.
Next the strength can
be adjusted as neces-
sary by means of the

,corwar.,140ap1,00.114

i By FRAN
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Shape Cue ("97
Cabinet Front
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Tune
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drcrvechange
Switch
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reaction c o
trol. It might
be added at

this juncture that the
set can cause interfer-
ence to neighbouring
listeners if it is allow-
ed to oscillate, and,
in consequence, reac-
tion should be slacked
off at the first signs of
a whistle. Having
suitably adjusted the
volume, try the effect
of the tone control.
By turning the poten-
tiometer knob to the

A

L2oetec:/ Lines
Szze of Panel

Tone contra/
74 Pottneter

//12-'
On -0;:c Switch
17niat React -ioncontro

't of all panel components.
UARANTEED CIRCUIT

z s Cho&

4 Mid

 Affd ,

*04s

D

RC Mains.

4
Mama

b Transformer

Fig. 1.-Circuit dia-
gram of the Selectone

A.C. Radiogram.

Scottish Regional at about 120 degrees,
Midland Regional at 135 degrees, and
North Regional at 150 degrees. On long -
waves, Daventry is received at about 150
degrees and Radio -Paris at 165 degrees.
Aerial and Earth

It has been found very important that a
really good earth lead should be employed,
but the aerial is of much less consequence,
especially within thirty or forty miles of the
local station ; up to such distances the mains
aerial is perfectly satisfactory and probably
better than a short indoor one. At least,
this has proved to be the case with the
mains on which the set has been tested,
but it should be pointed out that occasion-
ally one finds that a particular mains supply
is unsatisfactory for use as an aerial, due
to the fact that it carries a good deal of
H.F. current, which produces an unpleasant
hum, or some kind o i instability. In a
case of this kind it is generally better to
employ an external aerial, although an
improvement can often be obtained by
connecting a suitable H.F. choke in series
with each supply lead-special chokes
are made for this purpose, since those of the
usual type are incapable of carrying the
necessary current.

If you wish to make up these chokes
yourself, you will require for each choke
a piece of ebonite or paxolin tube 3in. long
by nin. in diameter. The winding of
each choke consists of 100 turns of No. 22
D.C.C. wire. The ends should be anchored,
and the two coils should be mounted at
right -angles to one another, and then, to
avoid the risk of shocks, they should be
enclosed in a small wooden box. Two
input leads, and two output leads of heavy
flex, or, alternatively, an input and output
mains socket, completes the unit.

The method of mounting and connect-
ing the gramophone motor and pick-up

will be de-
scribed in the
next article.

Fig. 5.-Here you see the set itself removed from the cabinet-Simplicity and
ease of construction are the keynote.
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Iright there should be an
increase in high -note re-
sponse and a consequent
reduction in bass; rotating
the knob in the other
direction gives a reverse
effect. It should be noted
that variation in tone

alters to a certain extent the overall vol-
ume, and this is at a maximum when the
control is set to its midway position.

Adjusting the Selectivity'
As previously mentioned, the degree of

selectivity can be varied by inserting the
coil plug into different sockets. The
least amount of selectivity and, incidentally,
the greatest volume, is obtained when the
plug is in socket number " 1 "-by putting
it into sockets " 2," " 4," and 5," the
degree of selectivity is progressively
increased and there is a corresponding
loss in maximum volume. When using
the mains as aerial it will probably be
found best to put the plug into socket
number " 1," but in the case of an outside
aerial its best position will be dependent
entirely upon the length and characteristics
of the particular aerial in use ; a certain
amount of experimentation will, therefore,
be necessary in this respect..

Results
In describing the results obtained from

the "Selectone A.C. Radio -Gram. Two "
over fairly lengthy tests I am not going to
give a long list of stations received. I
have actually brought in a fair number
even when using the mains aerial, but
I much prefer to consider this set as an
ideal " quality " receiver for local work.
There has always been an ample volume
of really good well-balanced reproduction
from at least three stations (the two locals
and Daventry) ; by setting
the reaction control " full -
on " the volume has been
found to be more than
sufficient easily to fill a very
large room, whilst it could be
reduced to little more than
a whisper by slack-
ing -off reaction and
putting the coil
plug into socket

41.' or " 5."
It might be of

assistance to men-
tion the approxi-
mate tuning posi-
tions of a few
stations, since they
will give you some
idea as to where
your own local
transmitters are to
be found. On th
medium wave -band
(switch pulled
out), London Na-
tional comes in at
60 degrees, Scot-
tish Na-
tional at 80
degrees,
North Na-
tional at 90
degrees,
London i

Regional at
115degrees,



I V nn 4_ riAeLA -

232

COMPONENTS FOR
THE SELECtONE A.C.

RADIOGRAM
1 Polished Plywood Panel, 10in. by Tin. (supplied

with Cabinet specified).
1 5 -ply Baseboard, 15in. by 14lin. (supplied with

Cabinet specified).
1 Utility " Mite " .0005 raid. Condenser with

disc drive.
1 " Wearite " 3 -point Wavechange Switch (Type

G.W.C.).
1 " Wearite " Changeover (Radiogram) Switch

(Type G.0.0.).
1 Wearite " 20,000 ohm volume control with

combined Mains Switch.
2 Lotus 5 -pin Valve Holders.
1 Colvern Type " T.D." Coil.
2 Dubilier .0001 mtd. Fixed Condensers.
1 Dubilier .0005 mfd. Fixed Condenser.
1 Graham Farish Ohmite 1 megohm Grid Leak.
1 Graham Farish Horizontal Grid Leak Holder.
1 " Wearite " Screened H.F. Choke (Type ii.F.P.).
1 Lissen " Hypernik " L.F. Transformer.
1 Lissen " Tom Compensator."
3 Belling -Lee Terminal Mounts.
6 Belling -Lee Type " R " Terminals, 2 marked

" Pick -Up " and 1 each marked " A," " E,"
L.S.+, L.S.-.

1 Heayberd Type W.25 Mains Transformer, giving
outputs of 135 volts, 70 mA. and 2-0-2 volts,
4 amps.

1 Heayberd Type 751 Smoothing Choke.
1 Westinghouse Style H.T.7 metal Rectifier.
4 Dubilier (400 volts D.C. working) 4 mfd. Con-

densers.
1 Dubilier (400 volts D.C. working) 2 mfd. Con-

denser.
2 Daffier (400 volts D.C. working) 1 mfd. Con-

densers.
1 Belling -Lee Fuseholder with .5 amp. fuse.
1 Graham Farish Ohmite 100,000 ohm, 1 watt

Resistance.
1 Graham Farish Ohmite 50,000 ohm, 1 watt

Resistance.
1 Graham Farish Ohmite 1,000 ohm, 1 watt

Resistance.
1 Graham Farish Ohmite 250 ohm, 1 watt Resistance.
1 Heayberd Mains Flex with Lamp Adaptor.
2 Coils Glazite, screws, short length flex.
1 Mazda A.C.2 H.L. Valve, metallized.
1 Mazda A.C.P. Valve.
1 Simpson Electrical Turntable.
1 Becker Q.M.B. On -Off Switch.
1 B.T.H. " Minor " Pick-up.
1 Celestion " Soundex " Speaker Chassis.
1 " Cameo " Selectone-Tablegram Cabinet.
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SELECTIVITY IN SIMPLE TERMS
(Continued from page 216.)

adequate selectivity is still not obtained,
in which case a double circuit tuning system
must be employed. This means that some
form of band-pass tuning must be used.
Now to buy a commercial unit and ganged
condensers will cost anything from 25s. to
p. Few people will want to spend that
amount and so an add-on circuit is here
,described. This unit will convert your
present set into one with band-pass tuning.

The parts required are :-
1 .0001 mfd. compression condenser.
1 .0003 mfd. compression condenser.
1 .0005 variable condenser.
1 dual -range coil and wave -change

switch, terminals and wire.
The dual -range coil must be totally

screened and the screen earthed. This
stipulation is made because direct coupling
(which would otherwise upset tuning)
between the two coils would be difficult
to eliminate. Moreover, a screened coil
enables greater compactness to be obtained.

The circuit and wiring diagram are shown
in Fig. 3.

The aerial is connected to A. Terminal
na Avid " A on set " is joined by a short

wire to the aerial terminal on set. If
tappings are used on coil in set they should
be discarded, and the short piece of wire
joined to the " grid end " of coil. Terminal
marked E on set is earthed. The coil
screen is earthed by terminal on top of
screen.

This is connected to MV, terminal 2, or
to the earthing terminal: whichever is
more convenient. The aerial series con-
denser may be joined either to 4 or 1.
Connection to 1 is to be preferred on the
score of volume.

To use the unit tune in a station (one not
too powerful) on both dials for greatest
volume. If the station still persists even
though condenser dials are turned through
a space of five degrees the .0001 mfd. com-
pression condenser must be slackened off
till the station occupies one or two degrees
on the dials.

A second station far removed (in fre-
quency) from the first is then tuned in.
The .0001 mfd. compression condenser is
re -set to give the required results. Finally,
this condenser is left in a position inter-
mediate between the two settings. Stations
are .then tuned in on the two dials alone.
If a powerful station comes in at two set-

tings on the dial the .0003 mfd. compression
condenser is slackened off till only one
reading is obtained. Long -wave stations
are received by opening the wave -change
switch (Le., pushing it in). One last word on
this arrangement. A short aerial is a
disadvantage when used with this arrange-
ment. You lose too much volume. This
does not contradict previous statements on
short aerials, as a moment's consideration
will show.

An article on selectivity would hardly be
complete without a word or two on wave
traps. A wave trap needs to be very good.
Good does not mean the ability to cut out
one station only. There are plenty of
good wave traps in that respect. Some
of them reduce the strength of wanted
stations very much ; thus making the final
state of affairs as bad as the first. When
considering the use of a wave trap don't
run away with the idea that you can use
two-one for each local. Each individual
wave trap functions perfectly by itself,
but when the two are connected in series
the probability is that they will couple with
one another and upset each other's adjust-
ment : thus making the use of two in-
effective.
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Cowl Insulator
insulator so called because of itsAN in

conical shape. A good
example is illustrated in Fig. 1.

1 The object of such a design is twofold-
firstly, it offers a long path to any currents
which might tend to leak across the

! surface, and, secondly, by virtue of the
cowl shape, the inside surface is kept dry

-
in wet weather, so that even under these

Fig. 1.-Cowl insulator showing method of uss.
conditions the risk of surface
leakage is small. Thus its
insulating properties in the wet
are comparable with those in dry
weather.

If you examine the illustration,
you will see that any current
which may try to leak from one
ring to the other must travel
over the outside surface,
across the edge, along the inside,
and down the centre part. If it
is only dry right up inside the apex of
the cone it will offer a barrier to the
current. Of course, the conical shape is
also inducive to rapid draining as the
water runs off from the edge.

Some types of lead-in are also fitted with
a conical cowl similar, to a cowl insulator.
The lead-in is bent so that the apex of
the cone points upwards, thus the under-
side is always dry. Cowl insulators, if
kept clean, are as efficient as any, and
more so than most.

Crystal Control
-A method of controlling the wavelength

es of a transmitting station by means of a
quartz crystal. This has nothing to do
with the ordinary type of crystal used as
the detector in a crystal set. A quartz
crystal would be quite Unsuitable for this

I purpose. The property of the quartz
crystal which determines its use in a

PRACTICAL WIRELESS
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transmitter is that mechanical vibrations
are set up in it by the passage of an alter-
nating current of suitable frequency. By
cutting the native crystal at a certain
angle it will exhibit the desired character-

istics when the current is
applied to opposite faces. The
thickness of the crystal
determines within very fine
limits the frequency to which
it will respond, thus by cut-
ting the crystal the right
thickness and connecting it in
a - suitable manner in the
transmitting circuit, the oscil-
lations in the latter can he
maintained at one frequency
or wave -length all the time.

A quartz crystal in the
various. stages of cutting and
grinding is shown in Fig. 2.
Crystal Detector

A device used for rectify-
ing or " detecting " wire-
less waves. It depends for

Fig. 2.-Stages in the cutting of quartz crystals as used for crystal
control.

its action on the fact that the
mineral " crystal " it contains per-
mits an electric current to pass
through it in one direction only. If
an attempt is made to pass current
through it in the opposite direction
its resistance is very high indeed.

As you know, wireless waves
arriving at the receiving aerial set
up electric currents in the aerial coil
of the receiver. These currents
oscillate backwards and forwards
so rapidly that if they were taken
straight to the headphones there
would be no response at all. That
is to say, no sound would be pro-
duced. This is because as soon as
the diaphragm of the 'phone started
to move in response to the current in
one direction the effect would be
immediately cancelled by the
current instantly flowing in the
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opposite direction. The crystal overcomes
this neutralising effect by cutting out the
reverse current. Th -! telephones are then
able to respond to a current always
flowing in one di ection.

The crystal used in the detector may
consist of various natural minerals.
A very popular one is galena, which is
another name for lead sulphide. The type
suitable for wireless purposes is a hard
grey substance which when broken ex-
hibits a bright metallic surface composed
of small crystals. It is usually sold in
pieces about the size of a large pea, and
may trade under various high-sounding
proprietary names usually ending in
" ite." The crystal is held in a metal
cup by means of set s. revs or plastic
metal and the other contact is made by
means of a thin coiled wire called a
" cat's -whisker." The cat's -whisker is so

the
surface of the crystal until a sensitive
spot is discovered. The object of the
cat's -whisker is to give a very light
contact. This is important, and the
results obtained depend very largely
on gett ng the setting of the whisker
just right.

The r ced for careful adjustment and
the like ihood of its being disturbed by

a slight jar when once obtained
;s one of the chief drawbacks to
rystal reception. Another is

I hid no amplification of signals
obt:tined with a crystal as

o it II a valve detector, so that
the si rength of reception is
dependent entirely on the power
picked up by the receiving
aerial.

(Continued on page 234.)

Fig. 3 - Various
types of crystal

detector.
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Fig. 4-An early type of crystal set.

1 There are other kinds of crystal than
i galena. Some of these do not require a
!!. cat's -whisker, and are therefore of a more
I permanent nature. However, although

being more stable, they are usually
11 less sensitive. Some well-known crystals
$ are carborundum, zincite, and bornite,
i " Perikon " and silicon. Carborundum

is used with a steel spring pressing on
I it instead of a cat's -whisker. Zincite
1 and bornite are two other minerals which

are used together. The two crystals are
1 mounted in cups facing one another, and
11 held in contact by means of a spring.
a " Perikon " is a Similar pair, but using
1 copper pyrites and zincite, while silicon
I is used in the same manner as galena.

Three typical examples of crystal
I.,a detectors are shown in Fig. 3. The one.
I above is of the cat's -whisker variety. It

will be noticed that control of the whisker
is obtained by mounting it on a small arm

I working on a ball joint. The crystal is
held in place by means of, set screws so
fitat it can be moved easily and re-in-
serted ,another way round if it becomes
insensitive after long use.

The deteetor in the centre is of the semi-
permanent Variety, and is intended to be
mounted on the panel by the usual one -

1 hole -fixing method. The knob allows of a
$ limited amount of adjustment. The lower
a detector is similar to the top one, but
!' the cup is mounted horizontally and
$ totally enclosed by a glass or celluloid

tube. This prevents the crystal from
$ becoming covered in dust, which is a
i frequent cause of failing performance. -
.!

I Crystal Set
i A simple type of receiver employing
.!. a crystal detector instead of valves.
I Owing to .the fact that a crystal does not

,

1

give any amplification of
the signals received, the use
of such" a receiver is limited
to within a few miles of a
broadcasting station. A
crystal set necessitates the
use of headphones, but it is
generally possible to use
several pairs without any
very great loss in signal
strength. This is the best
way if several people wish to
listen at once, as the use of a
loud -speaker, even under the
most favourable condi-

CRYSTAL

Fig. 5-Circuit of crystal set.

tions, is practically impossible. There are
admittedly one or two amplifiers of the
microphone type Still on the market which
it is claimed will boost the signals suf-
ficiently to make speaker reception possi-

THE SHORTHAND OF
I WIRELESS-(Concluded)

Fig. 6-An ammeter is used to measure'curren .
The illustration shows a valve under lest

ble, but the results do not in any way com-
pare with the average cheap valve_ set.

One of the early types of crystal set is
shown in Fig. 4.

A circuit for a crystal set is given in
Fig. 5. For best results the tuning_ ,coil
must be of an efficient type wound -on
a fairly larger former, and not screened
in any way. The aerial tapping is for the
purposes of selectivity. The _nearer it is
taken to the earthed end of the coil,
the sharper will be the timing and the
weaker the signals. The other tapping is
used to adjust the circuit according to
the resistance of the crystal used. The
condenser across the 'phones is not
absolutely- essential, but is recommended
by many designers. Its value should be
round about .001 mfd.

Current is the flow of electricity along
a wire or other conductor. It may flow

-,..E0.t.".4.i in one direction only, when it is called a
,,, .2-gium=, Direct Current, or it may flow first in one

11r .- - lit- direction and then in the opposite

Alternating Current.- Alternating current
-I

':- / direction. In 'this
then_

it is called an

is again divided into two kinds. - If the41/
alternations or flow  backwards and for --
wards is at a very fast rate, ' or k e-
quencY," it is spoken of as a high -fre-
quency current ; but if it is .comparatively
slow, then the current is called a /ow -
frequency current.

The rate of flow of current is measured
by means of an ammeter, the unit of
current being the ampere. Fig. 6 shows
the current passing through a valve from a
small battery being measured.

(1.11111:1111101."1.111;(1411111461114101f1.1NN
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AMALGAMATED METAL

INDOOR AERIA
Get more stations. more volume and greater
selectivity with this efficient and convenient
indoor aerial fixed neatly round the room.
No unsightly wires. The " Het " adhesive
aerial gives a finishing touch to the walls, and

improves reception. In gold or silver
finish, with special brass terminal plate.
It looks as good as it is-better than any
other aerial.

From all radio dealers or direct frcm

UNIVOLT ELECTRIC LTD.,
Balfour House. Finsbury Pavement, London, E.C.2.

(ILLUSTRATION
TYPE 460.) SPECIFIED

for the

SELECTONE
A.C. RADIOGRAM
The Becker Type 460 is a most
efficient quick make -and -break
sunk switch in Bakelite, rated at
4 amps. and tested at Faraday
House to 29 amps. !
If you find any difficulty in ob-
taining Becker Switches 'phone
or write direct to us.
Write for free illustrated Switch
catalogue.

M.C.9.

Read this

QUALITY
Produces

EFFICIENCY
TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look forthe BECOL trade mark. Ask your dealer. If unable to
supply, write direct. SEND NOW, enclosing_ 6d. (post free)
for up-to-date handbook of tuningcoils for DUAL RANGE,
BAND-PASS, and SUPER -HET. circuits. Fully illustrated
with data. A very interesting handbook.

RODS. SHEET, TUBES, PANELS
The BRITISH EBONITE Co., Ltd.,

Hanwell. London. W.7.

JUST FIGURE IT OUT !
Without mathematics the Wireless Amateur-and
especially the Home Constructor-wallows in a morass
of doubt and uncertainty. This brilliant book will
enable you quickly to grasp the essentials of Mathematics
as applied to Radio. You'd hardly believe it, but it
hasn't a dull page ! The author knows his subject and
how to make it interesting even to the absolute beginner,
You need this book.

THE

MATHEMATICS OF WIRELESS
by RALPH STRANGER

5/-
Obtainohle at all Booksellers, or by Post 513 from Geo. Newnes, Ltd.,

8-11, Southampton St., Strand, London, W.C.2.
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These are not times to disregard economies.
Other valves may cost more than ETA valves
but they give you no more for your money.
FREE : Ask for the ETA " Comparative
Table " No 13d. showing which ETA valves
to use in place of your old ones. Technical
advice gladly given. Write to :
THE ELECTRICAL TRADING
ASSOCIATION, Aldwych House,

Aldwych, W.C.2.
cot tisli Agents : RADIOVISIONLTD.,

233, St. Vincent Street, Glasgow, C.2.

r.

AMERICAN SETS
There are ETA
valves for all
types of American

Sets.

7, THE INTERNATIONAL VALVE, / /,
.fur cse.tYtia cm a Ida/ wyd value out ee

iii
THE MAIN SUPPORT

ICI
SELECTONE A.C. RADIO RAM

for the

A constant and undiminishing
high-tension supply, with no
replacements or renewals of the
rectifier, is ensured by the
designer of the Selectone A.C.

Radiogram, who

EXCLUSIVELY SPECIFIES

THE H.T.7

WESTINGHOUSE

METAL. RECTIFIER

i 4
"Chosen Wherever Absolute Reliability is Essential"

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.,
82, York Road, King's Cross, London, N.1.
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WHEN the sound emanating fium a
loud -speaker differs from that
performed in the studio, it is said

that " distortion " has been introduced.
Distortion can occur in almost every stage
of a receiver, but in most cases it is a
simple matter to guard against it by using
components of good design and high
quality and by keeping a careful watch
on operating conditions in order to ensure
that valves and other apparatus are not
overloaded, and that correct grid bias
and anode voltages are applied.

There are, however, certain conditions
under which a definite amount of distortion
is inevitable. It cannot be prevented from
occurring, and until recently distortion of
this kind has had to be endured with what
patience the listener could command.

The Use of Reaction
Distortion of the kind referred to is

that due to the effects of reaction. Prac-
tically every receiver of reasonable efficiency
is capable of reproducing at good volume
the programme radiated by the local station
without recourse to reaction, and a modern
set employing a screened grid high -
frequency stage should be able to
give a fairly wide choice of pro-
gramme without the reaction knob
requiring attention. If the more
elusive foreigners are to be picked 7-77
up at comfortable strength, how-
ever, the additional fillip to
sensitivity given by wisely applied
reaction is of great assistance.

As most listeners know, reaction is a
process in which part of the energy in
the anode circuit or " output " circuit of
the detector valve is returned to the grid
circuit and is re -amplified. The amount
of. energy so fed back is controlled, in a
modern set, by a variable condenser,
which passes more or less energy, according
to the adjustment of the vanes, back to
a reaction coil which is
coupled to the grid coil,
the normal scheme of
connections being indi-
cated simply in Fig. 1.

Now not only does
reaction greatly increase

PRACTICAL WIRELESS
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i By H. J. BARTON CHAPPLE'
Wh.Sch., B.Sc. (Hons.), A.C.G.I.,

I D.I.C., A.M.I.E.E.
In this article the author explains a
method of counteracting distortion

caused by reaction.
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the volume of sound from the loud -speaker,
but it adds also to the apparent selectivity

Reaction Concln
Fig. 1.-The conventional form of capacity

reaction control.

of the set, that is to say, the receiver can be
more sharply tuned when a fair amount of
reaction is applied than when the reaction
control is turned back to zero. But uncle
sharpening of the tuning has the effect of
cutting off some of those all important side
bands which represent the higher tones of
the musical scale. The reproduction, there-
fore, tends to become gruff and " drummy ";

the brilliance of the treble
notes and the " tone
colour" due to the higher
harmonics are reduced, and
the programme quality

To L.F.stage becomes decidedly un-
pleasant.

Fig. 2.-The slightly different connections
when using a differential reaction

condenser.

HT+

Distortion With Distant Reception
How serious this distortion can be is

realised by anyone who has ever tried to
pick up a very weak and distant
signal by pushing reaction to the
critical point. The hoarse, croaking
voices and the travesty of music s&
issuing from the loud -speaker are ,51,

scarcely distinguish -
1, r# able as a programme.

Even when a con-
siderably less amount of L.T.
reaction is used the" top"
notes lose much of their
quality, and this is quite
understandable when it is
stated that deterioration
may well affect all notes Fig. 3.-Simple connections for an automatic tone balance circuit.
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above upper " C " on the piano, and
even some notes between middle and upperC./

As already stated, until recently no
satisfactory method of counteracting this
form of distortion has been available.
It is now possible, however, to compensate
almost completely for high note losses due
to the use of reaction.

The method is, briefly, this: Since the
losses in high notes become greater as

/1. "'reaction is increased, can we not find a
piece of apparatus or a circuit arrange-
ment in which the high tones are auto-
matically strengthened as reaction is
increased ? The practical solution to the
problem is a development of a method of
balancing out losses, well known and
practised frequently in the past with
varying degrees of success. In the original
scheme, known deficiencies in one part of
a circuit were compensated by known
increases in another part of the circuit,
and by carefully choosing components
with suitable characteristics, various ele-
ments of distortion and loss were cancelled
out.

" Hit -or -Miss " Principles
Such principles are usually of the " hit-

or-miss ' type, and as examples mention
may be made of the use of a pentode output
valve in conjunction with a movin-coil
loud -speaker known to be rather " boomy."
Again, needle scratch in a pick-up circuit,
which means in effect, the addition of
extra and unwanted high notes, can be
reduced by using a filter to divert all or a
part of the notes above a certain frequency
from the amplifying stages.

Usually, too, no attempt was made to
ensure that these compensating devices
should be self-adjusting. Based entirely
upon the electrical characteristics of various
pieces of apparatus, the arrangement was
so planned that tolerably good quality

0 00j-----10--/171-
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RADIO RAMBLINGS
condenser (anything from 1 to 4 mfd. will
do) is, joined between that. L.S. terminal
which is connected to the plate of the out-
put valve, and the loud -speaker. The
second speaker terminal is joined to an odd
length of metal tube, which can be pushed
into the soil in the corner of a flower bed.
This arrangement applies equally well
whether the speaker is a moving -coil,
balanced armature, or any other type.
The Popularity of S.W.

THE other day I happened to be talking
" shop " (in every sense of the word)

with a friend who owns a large radio store,
and he was deploring the fact that business
had fallen off rather considerably with
the early approach of summer-like weather.
I suggested that he might improve matters
by booming short-wave sets and compo-
nents, since these were bound to attract the
interest of the D.X. " fan," who was
deprived the pleasure of long-distance
reception on the higher wavebands during
the light weather. He rather astonished
me by saying that he had tried this idea
on previous occasions, but with negative
results. In fact, he went so far as to say
he had enough S.W. kits in stock to make
a hundred sets, but there was very little
call for them. It is amazing that this
should be the case, because I should think
that every reader of PRACTICAL WIRELESS
knows that short waves are almost the
only medium for long-distance reception,
at low cost, in summer time. There is
no doubt that a two or three -valve short -
waver will give excellent reception of Ameri-
can and other distant transmissions all the
year round, and the idea that wireless
is of only seasonal interest is long since
dead.

" Make or buy a short-wave set now and
enjoy D.X. the whole year round ! " would
be a very apt slogan.
Tuning a Short -waver

THE same dealer friend told me of an
incident he experienced a short time

ago which had rather disgusted him. A
customer had bought a short-wave adaptor,
and, after having had it for a couple of
days took it back to the shop saying it
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was faulty. The unit was examined and
tested and found to be in .perfect order._
The owner thereupon took it away a -gain,
only to return with 'the same complaint.
Eventually it was found that the only
trouble was that he was unable to tune
it-not because tuning- was difficult, but
simply because he had not appreciated
the need for rotating the dial slowly enough.
When one considers that on a wavelength
of, for example, 30 metres (one that is very
productive of signals just now, by the way),
a movement of a quarter of a degree of the
dial of a .0002 mfd. condenser covers the
same band of frequencies as does a move-
ment of about ten degrees of the condenser
in an ordinary broadcast receiver, it can
easily be appreciated that tuning must
be carried out very slowly indeed if any-
thing is to be heard at all.

" Wireless in the Car "
TN view of the recent article in PRACTICAL
1 WIRELESS, on " Wireless in the Car," it
is interesting to note that a suggestion has
been put forward that the time is ripe for
motor -car manufacturers to consider the
possibilities of making radio receivers as
standard fittings of cars coming within the
" de -luxe " category. Apparently this
would create a little difficulty, for it appears
that if the set were made a " fixture " it
would become necessary to obtain a broad-
cast receiving licence specially for it.
Bearing this fact in mind, it seems that the
most satisfactory solution would be to
make provision for housing a portable set
and to devise some means by which its
power supply could be derived from the car
accumulator. A compact receiver, without
batteries, could then be used in the car
when required, or operated in the house as a
normal domestic receiver. In that case a
loud -speaker could be built into the -car as
a permanency, and the bare set made to be
easily portable.

I have been experimenting with the latter
system and find it an easy matter to build
a four -valve set in a shock -proof case,
measuring only 6in. square by 12in. long.
This can be mounted under the dashboard
of quite a small car and held in position by
stout elastic bands.

CLASS B COMPONENTS
(Continued from page 222.)

A spool must be made in similar manner
to that for the transformer, but of different
dimensions and having four sections ;
particulars are given in Fig. 7. To simplify
the winding process the turns are arranged
in four equal parts, which are connected
together on completion. A total of 10,000
turns of 32 gauge enamelled wire are used,
and the weight of this is approximately
Whs. Again, it is not essential to count
the turns so long as each section is almost
filled and contains as nearly as possible
the same amount of wire. Core clamps
and terminal strips are the same as those
for the transformer, except that the former
have a total length of 4fin. and the latter
of

The transformer and output choke
described above can be used in practically
any Class " B " amplifier or any receiver
using this form of amplification, but to
avoid possible confusion a pictorial wiring
plan is given in Fig. 8 of an amplifier
using the circuit diagram of Fig. 1. The
" driver " valve will normally be part of
the receiver to which the amplifier is
connected, and is that immediately follow-
ing the detector. It will be fed in the

usual way through a transformer or even
an R.C.C. unit and should be a small power
valve, such as a Cossor 215P, Mazda P.220,
or a similar type in another make. As
explained before, it may be biased rather
more heavily than usual until its anode
current is reduced to 2 or 3
At the - time of writing there is only one
Class " B " valve on the market-the
Cossor 240B.-but others are shortly to
be introduced and the components described
should be suitable in every case. Maximum
loud -speaker output will depend very
largely upon, the H.T. voltage employed ;

for example with 90 volts H.T. an output
of some 1,000 milliwatts are available, or
approximately 2,000 milliwatts when the
voltage is increased to 150.

As most readers will be aware, the Class
" B " valve has seven pins and thus requires
a special holder of which the connections
are shown in Fig. 8 ; it can be seen that one
terminal is a " dummy " and does not
require any connection. When the loud-
speaker is designed for use with a pentode
it should be joined to terminals 1 and 2 on
the output transforMer, but if it is normally
intended to work with a power or super-
power valve it will be Connected to terminals
3 and 4.

Protect your set, your home, your
family from injury by lightning.
Fit a "GARD" between your
aerial and earth. It only takes
a minute and protects for all time.
No interference with your reception
of radio entertainment. Fit a
"GARD" now and forget to
switch off when lightning plays.
"GARD" keeps ;t outside.

From all Dealers, or
Post Free for 1/6!
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EASY TERMS
Everything Wireless supplied on been terms.

Prompt Delivery Guaranteed.
Price List Eyes on request.

JUST RELEASED
New Listen All -Electric Sky-
scraper Kit. Complete Kit, incl. With order
valves, for building this out-
standing new peceiver. 1414Cash Price £7/19/6
And I1 monthly payments of 14.
Listen Skyscraper, Battery Model. With order

Cash Price £41916. 5f=
And I I monthly payments of 8/6.

NEW BLUE SPOT UNITS
-,ust released.

NEW BLUE SPOT 99 P.91. MOVING -
COIL UNIT. With order

Cash Price f2/19/6.
And 11 monthly payments of 516.
NEW BLUE SPOT PERMANENT
MAGNET MOVING -COIL SPEAKER With order
29 P.M. With input. transformer.

Cash £111216.
Balance in 0 monthly payments of 512.
NEW BLUE SPOT PERMANENT
MAGNET MOVING-GOIL SPEAKER With order
45 P.M. With input transformer. 5/.

Cash 1215/0.
Balance in 0 monthly payments of 5/-. only

5/-

5/ -

ATLAS ELIMINATOR A.C. 244. Three
11.T. tappings. 20 51/A output. With orde

Cash Price £2/19/13. 5/.
And 11 monthly payments of 5/0.

All carriage paid. Quotations sent by return.
To avoid delay tc;l1 customers kindly aced first payment

toith order.

FIT THIS
ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED:

KNOS Mt SETTING HANG KEEPS CORRECT TIME!
U-SlisPEO BAR BATTERY NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into G.B. buttery without affecting recep-
tion. Uses practically no current. Fits into hole
SAn. dia. in any panel up to Sin. thick. Easy to
fix-no screws required. Only
kin. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful addition to any
set.
RIVERSIDE MFG. Co., LW..
Dept. 21, Crisp Road.

Hammersmith, W.6.
Telephone: Riverside 6392.

11'6
COMPUTE WITH BATTERY
4122
POSTAGE 6

THE POLYTECHNIC
307-311, REGENT 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, Wh.Sch.,
B.SC., A.O.0.1.0 A.M.1.E.E.

On Wednesday Evenings, 6.30-8.0, beginning
10th May, MS.

The lectnres will be illustiated by experiments, lantern slides, and
demonstrations on a televisor with mirror drum and large screen.

Fee for the Course .. 6/ -
Syllabus on application to the Director of Education.

Genuine AMPLION Units, Limited number. Over
75 per cent, reduction. Guaranteed. To clear, 2/3
each, earr. paid. -43.13. Pioneer Radio, Ooptlo St., W.0.1.
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RECEIVERS AND THEIR RECORDS
Superhet Consolette (Model SH25)
Ekco 5 -Valve All -Mains

S0 long as there exists a great number
of high -power stations working on
neighbouring -wavelengths, the greatest.

degree of selectivity is required, and in these
circumstances the superheterodyne circuit
easily holds its own. Several makers have
placed instruments of this type
on the market, and of these, the
Ekco model SH25 is an out-
standing representative. Gener-
ally speaking, the circuit does
not depart to any extent from
conventional superhet practice,
but considerable attention has
been paid to the lay -out of com-
ponents and to many minor
details to which so much care is
not always devoted. The re-
ceiver is very well constructed,
and it is housed in a modern
bakelite cabinet of prepossessing
appearance. Possibly, the large
station dial will be the first
feature to attract attention ; it
indicates at a glance both the
station and the respective wave-
length to which the set is tuned.
Although, at first sight, this
patent tuning device, whereby a
broadcast is actually selected by
the name on the dial, may appeal
to a certain class of ltener, I do
not think that it affords all the
advantages claimed for it. There
are over two hundred and thirty
stations in Europe alone, and it
is evident that no dial of reasonable size
could possibly show all their names.
Providing, say, twenty or thirty names
were given on that portion of the dial
allotted to the medium band, and which,
with their corresponding wavelengths, would
act as landmarks, it would be better
practice to calibrate the rest of the dial
in degrees only. In the receiver under
test, I noticed that neither Leningrad nor
Warsaw-both giant transmitters, ---were
marked ; in the same way, on the medium
band, no mention was made of Bordeaux -

Lafayette, Breslau, Stockholm, etc., whereas
prominence had been given to such stations
as Kosice, Cork, and so on-namely,
broadcasting transmitters which are much
less frequently heard by distant, listeners.

The Ekco Superhet SH25, which can be
supplied in either A.C. or D.C. mains-

operated models, comprises five valves in
superhet sequence, namely, variable mu
1st detector, and intermediate frequency
stage, an oscillator, 2nd detector, and
pentode output feeding a built -hi moving-

coil loudspeaker. In the A.C. version,
a metal rectifier is used for the mains
supply. The receiver is available in three
types : A.C. 200/250 v. (40-80 cycles) ;
100/125 v. (40-80 cycles), and D.C. 200/250
volts. Either model can be easily adjusted
to suit individual mains requirements.

The handling of the instrument has been
rendered very simple and good results
are immediately obtainable, even in the
hands of the most unskilled novice. Actu-
ally, on the front of the receiver there are
only two knobs ; on the left, the main
tuning condenser, on the right, a volume
control. Smaller knobs concentrically
mounted act respectively as a combined

The E

I
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wavechange and gramophone selector, and
also as a local and distance switch. In
addition, to damp the higher (frequencies,
and at the same time assist in_ suppressing
interference, there  is a small lever which,
bringing into operation a filter device to the

k co 5 -valve all -mains superhet Consolette.

second detector valve, effects a considerable
alteration in the tone of the output. The
ordinary " on " and " off " Q.M.B. switch
is placed on one side of the cabinet.

Best reception results, of course, are
obtained with an outside aerial and earth
of the standard type, but the receiver is
also provided with an internal aerial,
which will give excellent results with some
of the more powerful transmissions. The
volume control is very efficient on both
the " short " and " long " wavelengths ;
its action is smooth and progressive.
Provision has been made for the adaption
of a pick-up for the electrical reproduction
of gramophone records ; it is essential, in
this case, to use a separate control poten-
tiometer, as the one incorporated in the
receiver does not act when the change -

switch is fixed at " gram." In the A.C.
model under test, the electrical current
consumed was roughly 50 watts-an
economical figure-and one which compares
very favourably with other receivers of
the multi -valve class. In the matter of
selectivity, the Ekco Superhet SH25
reflected great credit upon its designers ;
it is an easy matter to log a large number.
of stations in a very short space of time,
and the strength of the signals, even in
the case of low -powered stations, is such
that the majority of them can be listened
to in comfort.

This up-to-date superheterodyne is made
by E. K. Cole, Ltd., Ekco Works, Southend-
on-Sea (Essex). At the price of twenty-
four guineas, it will, without doubt, assist
in establishing the popularity of what is
really the only type of receiver which deals
satisfactorily with the modern chaotic con-
dition of the ether. ;
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WiTH A PIX
IN YOUR AERIAL
Fix a PIX and have a choice of programmes usually enjoyed
by only the most expensive sets.
Make your set super selective by the simple operation of Owing
a Piz between aerial and set. No other alteration necessary.
just undo aerial from set-connect to one end of PIX and join
the other end with a piece of wire to aerial terminal on set.
Knife edge tuning is possible
on any kind otset with a
FIX, and it cuts
o u t powerful
stations

N

that "swamp" your tuning
diaL
Over L500,000 purchasers
are our silent and most
effective testimonial.

CLIP THE PIX TO YOUR SET
wall or window -ledge,
etc. The clip lialds
the PIX securely',
mounted on drilled
insulated base with
screws Gd.

Get a PIS 'from your Dealer, or send 2/ii Postal Order (with
clip, 2/6) direct to:-
THE BRITISH PIX COMPANY, LIMITED
(Dept. 509)- 118/28. SOUTHWARK ST.. LONDON. S.E.I

NEW BELLINC-LEEI
m CLIP-ON Unit Pick-up.

 Clips on
an off in

 and instant. Nr1701 35/- ga
 ELECTRIC REPRODUCTION from 
m your PORTABLE gramophone 3

without loss of portability.

BELLING -LEE I
FOR EVERY RADIO CONNECTION

Alternative 111
positions 1111

shown by
dotted lines

rl

U
With

self-contained ".

Write for booklet.

ge Cambridge Arterial Road. En 6eld.Mdx.

KKR. BATTERY CHARGER
Send for particulars of complete Charging
Equipment for A.C. Mains to charge 100

2 -volt Cells weekly.

Price £4 : 4 : 0
MAINS POWER RADIO LTD., ROMFORD, ESSEX

LOUD SPEAKERS REPAIRED 4/.
(Blue Spot a Speciality, Eq.)

Transformers 4/-, all repairs magnetised free. Elimin-
ator Repairs quoted for. 24 Hours Service. Discountfor Trade. Clerkenwell 9069.E. O. MASON, 44, EAST ROAD, LONDON, Ni..

MY MN MOW
414 the ethm 

8-11, Southampton Street,
Strand, IV. C.2.

Correspondence
IN the course of an interesting letter a

reader makes the suggestion that we
should offer a prize each week for the most
interesting letter published in our corre-
spondence pages. I cannot accede to such
a request, for editorial correspondence
should be a natural corollary to a paper.
We are always delighted to hear from our
readers. We like to receive their brick-
bats as well as their bouquets, for it is in
the clash of intellect and the admixture of
diverse opinions that is generated the
dynamic spark which creates the driving
force of a healthy publication such as
PRACTICAL WIRELESS. Any attempt to
force correspondence by the inducement of
a prize rather asks for flattery ; for no
reader would feel that in expressing his
true opinion (if it were an adverse opinion)
of the paper, he would stand a chance of
winning it. Our correspondence pages
are always open to our readers, even if
their opinions may clash with mine or my
contributors'. Your brickbats may be
hurled at the editorial cranium without the
fear that they will be ignored. Nor have
we need with our . vast circulation, our
leading position, and the esteem in which
PRACTICAL WIRELESS is held by its readers,
to offer such inducement. Our prizes are
limited to practical ideas from our readers,
many hundreds of whom have promptly
benefited financially by submitting
Wrinkles.

Specifications
AREADER tells me that it is refreshing

to find a paper which actually tells
the reader the correct parts to use in making
a receiver. He is, of course, referring to our
policy of specifying one make of component
only for each item in the set. It is a policy
which we shall continue with vigour.

Next Week's Free Blue Print
RADIO has become a seasonal hobby

largely because very few, if any,
have yet produced a portable receiver which
could be carried without discomfort or
fatigue. I have designed what I think you
will judge to be a novel type of light-
weight portable receiver, a free blueprint
for which will be presented with every
copy of next week's issue. The lightest
cabinet on the market, so far as I am
aware, weighs about 121bs., which in
itself places it outside the genuine portable
market. I therefore set to work to apply
some of the weight -reducing principles
adopted in the aircraft industry, with the
result that the cabinet of the Featherweight
Class B Portable Four, which is the subject
of the blueprint alluded to, weighs only
1 lb. Additionally, you do not need the
fingers of a Houdini to assemble it. The
total weight of the receiver is much less
than anything before attempted in the
home -constructor line. Full constructional
details will be given next week, and
advance information appears on page 215
of this week's issue. F. J. C.

ORDER NEXT WEEK'S ISSUE NOW, AND
MAKE CERTAIN OF YOUR BLUEPRINT !

THE
MOVING COIL

SPEAKER
with a NEW
TECHNIQUE

Blue Spot 45P.M. is an
unrivalled example of first
class workmanship. Its
design from an engineering
point of view is unique;,
its reproduction, from
Your point of view, is little
short of astounding.

Its response throughout the whole musical range
is really excellent  No excessive bass, no shrill
top S A specially made Output Transformer is
incorporated and Is supplied with plugs and.
sockets, in lieu of troublesome solder tags, for
easy matching with Powe.-, Super Power,
Pentode, and Q.P.P. (Triode) and Class B Out-put. Dust -proof plates are fitted to the Special
Magnet New process Cone and Speech Coil-'
no trouble from moisture, warping or fouling
in the gapUndistorted output 4 watts. Q.P.P.
Pentode model 216 extra.

PM
Is destined to create a
new standard, a new
ideal. Price complete

4 5 I

BRITISH
MADE

CABINET MODEL 62 P.M. In Walnut or Mahogany
utilises 45P.M. as the driving movement. Cabinets have.
special acoustic features and are outstanding in them-
selves. Superior to anything at a like price 67/6

WRITE FOR CATALOGUE mt./

THE BRITISH BLUE SPOT COMPANY LTD.
94/96 Rosoman Street, Rosebery Avenue, London, E.C.I.
Distributors for N. England, Scotland, and Wales : II. C.
RAWSON (Sheffield and London), Ltd., too London Rd..
Sheffield
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SECTION '4'
TUNING coils for use on waves below

about 150 metres can with ad=
vantage be of quite different design

from those used on the broadcasting waves.
This is not to say that compact coils of the

Fig. 1.-A neat short-wave coil design.

ordinary plug-in type will not function on
short waves ; but they cannot be expected
to be very efficient. Possible losses of
_energy, due to the self -capacity of the coils
" and their high -frequency resistance, must
be guarded against more and more carefully
as the frequency of the currents carried
increases. You might find that simple-
" hank " coils of a few turns of fine wire
would enable you to receive signals on
100 metres, and even down to 20 metrbs. 6 Biker

g:ILES-Signals would be comparatively weak, LINES SCRIBED
however, and your tuning range for one AdAINST A SQUARE

set of coils would be unnecessarily
narrow. On lower wavelengths still, WOOD CLAMPING; STRIPS,

NAILED DOWN
difficulties in persuading the detector
valve to oscillate would become more
and more pronounced. Substitute
carefully designed coils, and, with the
other components unaltered, you would
at once obtain vastly improved
results from the receiver, both in signal
strength and in ease of handling.

The coils which are to be described do
not claim to be the last word in super -

PAPER STRIP
FOR MARKING

TWO PIECES OF
TUBE THIS SIZE

SHORT-WAVE
COIL CONSTRUCTION.
A Practical Article on Making

; Efficient Coils for Short -Wave Work.
By A. V. D. HORT.

material are to be avoided in coils for
short waves, as being potential
absorbers of energy which should not
be permitted to go to waste in this way.
Details of Construction

The coil illustrated in Fig. 1 is
wound with bare 16 s.w.g. soft copper,
wire. Although wire of this gauge
would stand up unsupported in a coil,
the coil would not be at all rigid-. The

least vibration would cause variations in
the wavelength to which the receiver was
tuned. Hence the ebonite strips and
tubes to support and space the turns.

3/6 APART

-bR4-1 fi-tti-i(ttttttt

NO HOLES HERE

BOARD

April, 291h, W3.3

First mark out the supporting strips.
These are cut from fin. ebonite sheet.
Lay your strips on a flat board against a
fixed wood strip, and fix another strip to
hold them firmly together.. Now slide
them into the exact positions given in
Fig. 2. Scratch the numbers 1 to 3 on
them with a scriber. With dividers mark
Off the 'hole positions on strip i kin. apart.
Then.with a square scribe- lines right across
all the strips from these marks: Punch -
mark' all the centres, and drill with a
No. 43 drill. The holes at the ends of the
strips are, drilled .6 B.A. clearance and
counters:tusk:,

Next mark out the pieces of ebonite '
tube. The; quickest way to do this is as
follows. Wrap e strip of paper _round the'

-7=V

6 B.A.
CLEARANCE
HOLES

Vi) THICK --A

Fig. 5.-The supports, and method
of fixing to the end pieces.

tube, and cut it exactly where the ends
overlap. Divide the paper into three
equal parts by measurement, putting a

EBONITE
TRIPS

Fig. 2.-How to mark out and cut the
coil supports.

You can make your coil of any length
or diameter you wish, but you are advised
not to make the diameter less than about
2 to 21 inches. The illustrations shoW the
dimensions for a 12 -turn coil, about 3f
inches in diameter, a useful size for a wide
range of short waves.

START FINISH

efficiency. They have, how- \711

they have proved entirely

ever, been in use in the
writer's short-wave equip-
ment for some time, and

Fig. 3.-Marking the end pieces for the coil.

satisfactory. The aim has been to make
rigid coils, using bare wire with well -
spaced turns, and with the . smallest
possible amount of supporting material.
Large masses of ebonite or other insulating

NOTE DIRECTION OF WINDINC

Fig. 4.-Winding the coil round a bottle.

SECURED
BY SCREWS
AT A -A

SHAPED WOODEN
END PIECE FITTING
INSIDE TUBE &SCREWED
TO VERTICAL SUPPORT

MOUNT INC BRACKET

Fig. 6.-The coil supports and
method of attaching the coil.

ENDS SHAPED pencil mark at
TO FIT INSIDE each point.

EOTFUcoBEILII Nerur na pd paper
tubetheAT ENDS

again, scribe a
line round against its edge,
and snake a mark against
each division point. This pro-
e,edure gives you the positions
for the strips. Place the strips
in position in turn, in the order
1 to 3 round the tube, and
mark on the tubes the positions

(Continued on base 243.)
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Fig. 7.-Another
form of short-
wave coil with
dimensions of fixing strips.
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r7-7
SLOTS FOR JOINTING
6"

j -E7.1
1i6-

Oo o 0
(4)0000

2 STRIPS 4- SQUARE SECTION.

0 o o C)
0 o 0 0©

(Continued from page 242.)

for the fixing
screws. Drill
and tap 6 B:A.
for these. If
you have no
taps, drill 6
B.A. clearance
holes. N o w
you are ready
to assemble
the skeleton
former. Be
careful to put
on the strips
in the right
order, so that
the turns of
the coil will be
carried for-
ward in an
even spiral
from end to
end of the
strips.

For the coil you will need 11 feet of wire.
Cut the length, put one end in the vice, and
pull on the other end with pliers till the
wire " gives " and comes out dead straight.
You must straighten the wire before
winding. Small kinks and bends in it
would make it almost impossible to thread
the wire into the former.

HOLES SPACED -4 APART

Winding the Coil
Wind the coil on a jar or bottle about

HOLE FOR START
OF WINDING

HOLE FOR END
OF WINDING

ADHESIVE
TAPE

CARDBOARD TUBE

Fig. 8.-The former and adhesive strips for
holding another form of coil.

21 to 3in. in diameter, turns touching.
Be sure to wind in the direction shown in
Fig 4, or your coil will not go on the former.
Hold the starting end all the time while
you are winding, and release both ends at
once. The wire will spring out a bit, and
should give you a coil of even diameter of
turns throughout its length. Thread one
end through the end hole in strip 1, on
through the end hole of strip 2, and so on.
As you work along the strips, keep easing
the wire through the earlier holes. Never
use -force, or you will break the ebonite.
When you get near the end, be particularly
careful to keep easing the wire through the
holes near the centres of the strips. Other-
wise these turns will be drawn tight as you
feed in the last turns, and an ebonite strip
may snap across one of the holes..

When you have finished the coil, of even
diameter throughout, and without any
twist in the strips, turn up each end of the

wire at right angles to strip 1,
and cut them off, leaving tin.
projecting. _-

You can mount` the coil
horizontally Or vertically, by
fitting in two or one wooden
end pieces, as in Fig. 6. Make
connections by soldering.

A more compact type
of coil, useful where space

is limited, is the helix. I have found this
type of coil especially useful below
40 metres or so, as it enables one to
obtain very tight coupling, if required,
between aerial and grid, or grid and anode
coils. The former you can make of ebonite
or wood. Ebonite is harder to work and
more fragile, but better electrically. If
you use wood, soak the finished former in
melted paraffin wax before putting on the
wire, draining off all the surplus.

Now wind on a bottle a coil of 6 or 8
turns of 16 s.w.g. bare copper wire, as for
the coil already described, but about 5in.
diameter.. Pass one end of this coil through
the outside hole of No. 1 arm of the former,
and thread it round and round in turns of
gradually decreasing size.

The inner -end is then brought down
No. 4 arm and terminated in a loop. The
outer end, on No. 1 arm, is similarly
looped. Bend these two loops so that
they lie horizontal when the coil is vertical.

The coils so far described are meant for
use in any short-wave receiver intended
mainly or wholly for short-wave reception.
If you want to try short waves on a receiver
which has ordinary plug-in coils, you will
find that the following method of making
coils will be of assistance.

Use as a former a short piece of cardboard
tube, 2iin. diameter. Lay strips of ad-
hesive tape on it lengthwise, sticky side

upwards, as in
Fig. 8. Fix them
temporarily in
place by turn-
ing the ends
under inside the
tube and stick-
ing them to-
gether. Pierce
a hole close to
one adhe si v e
strip. Using 18
s.w.g.
copper wire, first

straight -
e n e d
pulling,by
wtightly,
with turns
touching, a
single -layer
coil of not

more than 15 turns. Push the starting end
through the pierced hole, and finish at the
other end in the same way, through a hole
close to, but on the other side of, the same
strip. Free the ends of the strips, lay
them over the turns and stick them down.
Draw them tight as you do so, but do not
displace any of the turns. Now cut away
pieces of the tube up to the ends of the coil,
free the ends and slip the winding off
gently. If you have any difficulty in
removing the coil, crush the tube.

Now mount your coil on its plug, binding
it on with adhesive tape ; insert a narrow
slip of wood or ebonite at the bottom
(Fig. 8), to  project a trifle beyond each
end of the coil. This will prevent the
binding from distorting the coil. Make the
connections to the plug contacts.

ADHESIVE TAPE BINDERS

STRIP OF WOOD
OR EBONITE -
BINDINC DOES
OVER THIS AND
ROUND PLUG

Fig. 9.-The coil wound on
former shown in Fig. 8, and

method of mounting.

Foxhall Road, Ipswich.
Dear Sirs,

I thank you for the " TRANS -
COUPLER." It is giving entire
satisfaction . . . I am more than
surprised by the difference its in-
stallation has made to my set.

Yours faithfully, R. A. Scrivener.
NEED WE '3AY MORES?

Send 2d, postage for 80-13c, 4e Catalogue and Manual "N."
LIST N? = LIST Ng
L.F.IO L.F.I0

A. F. BULGIN & CO. LTD., ABBEY RD., BARKING
1111111111111R8111111111111111111111111111111111111111=11111

THIS H.T. BATTERY

LASTED 21 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 forgot all
about it with rather disastrous results,
there being only 30 volts left."

C.H.P. (London).
Here's a man who thought it " disastrous " that
his battery gave out ! Of course, the STAN-
DARD PERMANENTH.T.B ATTER:nee ds atten-
tion occasionally, say every year or 18 months.
But the replacement is merely a matter of
changing cartridges at a few penci 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 famous Leclanche
principle which recharges itself when the set is
shut down, giving Level current and Better
reception for much less money. We sell direct
and Guarantee your satisfaction, whether you
Pay cash or deferred terms. Why not write now
for our interesting Free Booklet ?

Model H5
126 VOLT STANDARD BATTERY

No. 3 size. 84 cells, 12,500 milliamps capacity.
Cash 62 if CI Easy deferred terms available
Price 1.1 U in England, Scotland and Wales

STANDARD BATTERY Co. (Department N.W.)
184-188, Shaftesbury Avenue. London, W.C.2
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COLLAR() COMB NED MOTOR UNIT
THE illustration below shows a very compact and-'

useful radio -gramophone unit consisting of a pick-
up with built-in volume control and induction motor,'
with fully automatic start and stop device. This is
made by the Collaro Company who are, of course,
very well known in the gramophone motor world.
The partictlar instrument we have received bears
evidence of very high-class workmanship and has
functioned perfectly satisfactory on test. The motor
is delightfully silent in operation and starts and stops
very smoothly by means of the automatic device.
This comes into operation when the pick-up carrier
arm is moved to the outside or the centre, the former
starting the motor and the latter movement stopping
it. The majority of records are nowadays furnished
with the " run-off " groove in the centre, and this

. ...

The Collaro radio -gram Emit.

enables the device to operate on all records without the
necessity for resetting the stop according to the playing

,length of the record. The Pick-up has very good
characteristics, the D.C. resistance being 4,000 ohms
and the A.C. impedance (at 1,000 cycles) being 52,000
ohms. The average output (R-M.S.) is 1.1 volts, so
that it does not require a very powerful L.F. amplifier
to produce really good volume signals. The volume
control is of the wire -wound type, and is quite noiseless
in adjustment and provides a complete variation in
output from inaudibility to maximum. The price of
the complete unit is £4.

BOMB DUAL -RANGE SCREENED MULTI -COIL.
THE new dual -range coil which has just been

perfected by Messrs. Bulgin is illustrated
below It is completely different from this firm's
previous coil, and the advance model which we have
tested reveals very good characteristics. In appearance
it resembles many of the usual screened coils, untilthe metal
cover is re-
moved. Thefirst and
principal dif-

' ference is then
' apparent, for,
instead of the-windings
being visible,
they are en-
closed in an
ebonite cylin-
der, round.
wlilch is
pasted a paper
bearing all the Bulgm new deal range coil.
coil's details.
This gives two circuit diagrams (in pictorial form
for the non -technical user), one showing the use
of the coil in the ordinary aerial circuit,' and the
other showing its use as an H.F. coupling coil. The
connections are described, and the terminals are
numbered for this purpose. One marked improve-
ment over other coils of the dual -range type is the
provision of a Q.M.B. wave -change switch. This
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF.
springs A.nto its position and definitely does change
the range over whioh the coil tunes. It can be heard,
as well as felt, when the knob is rotated, and it provides
a really definite position for medium or long waves.
The method of winding, and the 'choice of the values
of the individual windings completely removes break-
through, and the selectivity is of a high order. The
wave ranges covered are 200 to 500, and 1,000 to
2,000 with a normal .0005 mfd. condenser. The
price is 10s. fid.

HET INDOOR AERIAL
ANOTHER new idea in indoor aerials has just been

submitted to us under the name " Het." This ,
is a simple, but ingenious, arrangement, consisting
of an inch wide adhesive paper strip upon one side of

-which is 'deposited very -thin metallic veneer. This
is gold in colour. At one end is fixed a one -inch square
of brass, fitted at the centre with a small terminal.
The paper is doubled at this point and the.brass plate

is very firmly cyeletted. To
use it, the brass plate is .

attached to the wall (fixing
screws being provided) at
a point adjacent to ,the
receiver, and 'then the
strip is stuck to the walls

, and carried.where desired.
Neat', -.right-angled bends

may be made by folding,
and with the. gold surface it
forms a very neat arrange
ment. It is quite effective
in use, and appears to be as
good as a thin wire aerial,'
and the large quantity which
is supplied will enable a full-
size aerial to be laid all
round the house. The price of

the complete aerial, with fixin,glscrews, is is. 6d.,
and the makers are Univolt Electric, Ltd.
BUSCO SWITCHES
THE particular on/off switch employed

in the Beta Universal Class B Four'valve
receiver was very interesting in design, as
it will be noticed that, although of the three -

contact type, one of the contacts is supplied from its
terminal via a fuse lamp. This is one,of the interesting
range of switches manufactured by Messrs. Busby and
Co:, of Birmingham. It has a non -rotatable contact,
and this is a feature of the complete range of Busco
switches. The operating arm is fitted at the end with
two strips arranged at right angles, and one of these
strips is bent. round to form the contact -maker, whilst
the remaining strip is of snore springy material, and
is bent to form a frictional grip with the moulded
hakelite side of the switch casing. The result of this
right-angle assembly is that the switch rod cannot be
turned, and must therefore make a direct backward
and forward movement. The contact strip fits into
springy contacts connected to the terminals, and makes
contact in the same manner as an ordinary " knife -
switch." The contact is thus very sound electrically,
whilst from a mechanical point of view the whole
scheme is very sound. A three -contact Switch is easily
arranged by joining a terminal on the side of the
bakelite casing and fitting a
small piece of metal to
engage the spring - side of
the plunger. For radio -
gramophones a special switch
is manufactured, and this

avoids the troubles usually
associated with long leads
from the grid terminal.
The plunger on this switch
is about Sin. long, and a

_special slotted bracket is
supplied - with it. This
bracket may be fitted on
the baseboard of the. re-
ceiver in any convenient

position, and the switch
locked (by means of its one -
hole fitting) at any height on
the bracket. The operating knob then projects from
the panel, and by means of ebonite junctions
the rod may be extended to any desired length.
The price of this switch Is 3s., and the special
fuse switch is 2s. 6d. The on/off sw tch costs ls. 3d.
and the wave -change and radio -gram. switch each gr7-
cost ls. 6d. « '

362 VALVES
ASERIES of valves produced by the 362 Radio

Valve Company has been received for test.
TheSe comprise the snore usual types of 2 -volt valves,
including screen grid, variable -mu, H.F., L.F., Power
and Pentode. In addition, we were very pleased to

Two of the 362 valves.. ,

note a valve of the class B type, and this n.a s, in fact
the first Valve of this type to be received by us. It
is not of the 7 -pin type, but has a flVe-pin base; with
side 'terminal. We understand, however, that 7 -pin
bases are being fitted in future to this type of valve.
Tested in the Class B Adaptor, this valve gave splendid
results, and on the point of tone, volume and economy
of operation gave every satisfaction. The top notes
were, as is usual with this type of amplification,
splendidly reproduced, and it was found desirable to
fit a small fixed condenser across the output trans-
former to limit the response slightly. -The price of
this valve is only Os., which enables everyone to try
out the scheme with a minimum' of outlay. The
other valves all stood up -very well to test- and the
P.2, costing 4s was found to be the most suitable
driver, with a 1/1 driver transformer. The S.G.
type of valve costs only 7s. 6d., and the pentode
10s., and the valves are entirely British.
FERRANTI CLASS B UNIT
TO enable users of existing receivers to add a

A stage of class B amplification -Messrs. Ferranti
have produced the neat unit shown herewith. This
is finished in a very small- cabinet with sliding lid
and accommodates two transformers and a valve -
holder. A tone compensator is fitted to the output
transformer to limit the high note response, and
battery cords are fed through a hole in the front of
the cabinet.. Holes are drilled at each end to facilitate
connection to the input and output terminals, and the
unit is extremely simple to connect up. On test it
gave splendid results, the reproduction being very
full with the top splendidly reproduced without
" edge." A special class B valve is supplied by

Messrs. Ferranti with
this unit, although,
of- course, it will
accommodate any
of the class B
valves at pre-
sent available.
The price , is

63/- com-
plete with
valve.

Ferranti Class B super
power unit.
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Efficient Earths
SIR,-Referring to your " Queries and

Enquiries " section in March 4th and the
resulting further communications in
" Practical Letters from Readers " in
April 8th issue, may I hasten to draw the
attention of your two correspondents to a
fact which possibly may not have been
considered seriously by them.

The; object of an earth device, such as
we manufacture, " Filt," is to provide
a permanently Moist area surrounding
the metal contact to the set. We feel sure
your readers will appreciate that common
salt would not achieve this object, more-
over it is extremely corrosive and we are
afraid an earth tube Which has received
a weekly dose of two tablespoonsful of
common salt would be. non-existent after
a month or two. Furthermore there are
troubles other than corrosion to contend
with, for salt rapidly washes away and is
not such a good conductor as Filt "
chemical. The " Filt " chemical actually
Contains copper, and it is on this account
that its operation is so satisfactory.

It may interest your readers to know
that although upwards of half a million
" Filts " have been produced, complaints
to date are precisely three, and in these
three instances satisfactory foundation for
the complaint was not forthcoming.

In conclusion may I add that " Filt "
chemical is not obtainable from any other
firm, or under any other Brand name, nor
are any firms licensed to manufacture this
product.-p.p. GRAHAM PARISH LTD.,
T. GRAF AM FARISH (Bromley, Kent).

For the Veriest Novice
Srn,-I have just received my copy of

the " Wireless Encyclopmdia," and I must
say that on perusal I find it far exceeds my
expectations.

So far as I can judge at present, there is
nothing that the " home constructor " of
wireless sets need be afraid to tackle with
such a book at his elbow, the details are
given in such a plain and everyday manner
that the veriest novice should find no
difficulty whatever in delving into the
" Innards " of Wireless in all its forms.
Thanking you and wishing PRACTICAL
WIRELESS every success for the future.-
HAROLD S. &Ism (Huddersfield).

Why not a Handbook of Servicing
Instructions

SIR,-Now that the manufacturers are
preparing the designs of next season's sets
it seems opportune to bring to their notice
through the medium of your practical
journal a very practical point which spoilt
many a good set of this year. Several
makes were so selective that a station is
obtainable- on each side of one of the
lines on the tuning dial ; yet there were
spaces of one half -inch or more between
the lines on the dial ! How is one to log
the numerous stations spread over this
interval ? Further, the difference between

The Editor does not necessarily agree with opinions
expressed by his correspondents

the readings of two such lines are often
30 or 50 metres, so that a mathematical
problem has to be worked out before even
an approximation could be obtained as to
the actual wavelength of the station
received.

Therefore, whatever the system em-
ployed, whether wavelengths, kilocycles,
or names of stations, the greater the
number of subdivisions on the scale the
easier it is for one to log the stations. From
this point of view, a semicircle divided into
180 degrees is better than one of 100
degrees because the subdivisions are finer.
and therefore give a closer reading
Another practice that should be universal
is to issue with each set a Handbook which
includes full servicing instructions as in
the case of a motor -car. The wise manu-
facturer realises that greater interest is
taken in an instrument when one knows
something of its internals. Many who
would prefer to do their own servicing are
handicapped through the lack of such a
manual with the set. Whether it is
advisable to do one's own servicing or not
is surely a matter to be decided by the
owner repairs.
At present, it is forced on the owner to
send his set out to be repaired or adjusted
however slight this might be.-A. A.
(Liverpool).

CUT THIS OUT EACH WEEK.

DO YOU KNOW?
-THAT a filter circuit across the output
choke of a pentode output valve is essential for
gramophone reproduction.
-THAT in designing a mains unit, the total
output must be the maximum required for
the valves plus the voltage required for grid -
bias.
-THAT the wattage dissipation rating of
resistances must be studied when purchasing
these components.
-THAT the reaction leads of a high -efficiency
receiver may often advantageously be metal
sheathed.
-THAT the impedance of a valve is varied
as the grid -bias is varied.
-THAT Class B amplification makes the 7

design of a portable receiver much simpler.
-THAT tone control L.F. stages are simple to
build and very efficient in operation.
-THAT new types of valves will shortly

; appear on the English market.

NOTICE.
The Editor will be pleased to consider articles of a

practical rurture suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for manuscripts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Gee. Newrses, Ltd., 8-11, Southampton Street, Strand,
W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject of
letters patent.

Improvements in Resistances
SiR,-As a regular reader of, your

valuable journal, I was deeply interested
in the article by Cynic " entitled " Some
Snags and. Suggestions," which appeared
in the issue for March 11th,_ and more
Particularly the recommendation that
resistances should be fitted with longer
wire ends than is the present practice.

I havo also experienced the difficulty
referred to by the writer and it seems a
pity that the flexible type of resistance
which undoubtedly has many points to
recommend it should haves gone somewhat
out of fashion. It is true that one serious
disadvantage exists which may have
lessened their popularity and that is the
difficulty in joining the ends of a number
of such resistances together. The usual
method of accomplishing this end is "by
means of a nut and bolt, the junction being
covered with insulating tape.

This no doubt is a very clumsy arrange-
ment, but I have recently patented a neat
connecting device which obviates all this
difficulty. The latter has several other
applications in the construction of wireless
receivers and I shall be pleased to supply
particulars with drawingto manufacturers or
others interested,on application to Ine,cio the
Editor. -JA M ES P. MeGLotx (Rathmines).

Top Notch
beg to acknowledge receipt of

your excellent, very clear and concise
Encyclopaedia, for which I thank you.
I should also like to mention how much I
appreciate PRACTICAL WIRELEss. Having
taken most wireless periodicals at different
times I find it well on top, in fact, " Top
Notch." Thanking you again, and with
best wishes for larger sales.-L. J. DAWES
(Earlsfield).

Far Exceeds my Expectations
SIR,-Very many thanks for my copy of

the " Wireless Constructor's E'neyeloptedia,"
which arrived in perfect condition. It far
exceeds my expectations, and I am sure
it will prove itself extremely useful in my
work. I consider it a volume which every
constructor should have by him for easy
and precise reference.-LESLIE A. MoonE
(Alexandria, Egypt).

A Reader's Thanks
SIR , -I wish to thank you and the staff

for the splendid Gift Encyclopaedia. which
I have received safely. As a regular
reader of your weekly publication, PRAC-
TICAL WIRELESS, I think it is the most
interesting technical weekly on the subject.
I wish your journal the greatest success in
the future.-E. W. BLAKE (Southsca).

Fury Four : " Best Set I Have Handled "
SIR, -I am very pleased to state that

I have made up the Fury Four, and that it
is the best set that I havo handled, I am
more than pleased with it, and the first
time that I put it into operation I received
thirty-four stations on the medium -wave.
and six on the long -wave. I have very little
doubt that I will be able to tune many
more in. All the stations were received
at good loud -speaker strength.-J. CARR
(Liverpool).

The " Fury Four "
wrote to you some few weeks

back with regard to a fault in my con-
struction of the above receiver, and after
careful tests I found that the screening

(Continued overleaf.)
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EXCLUSIVELY SPECIFIED
for the "A.C. Twin" and the
"Selectone A.C. Radiogram"

Both the new
A.C. sets de --
signed by

Practical,
Wireless'
inc or p orate
Heayberd
co m ponents.
What better
testimony t o
the thorough
efficiency o f
kleayberd
mains appara-
tus - Build
your own re-
ceiver and.
make sure of
perfect recep- -
tionbut be
sure -you build
with H e a y.
herd I

FOR THE "A.C. TWIN."
Heayberd " A.C. Twin "

v. 80 ma. 2+2 v. 2 amps. 29/6former. Secondary Outputs :

and 2+2 v. 2.5 amps. Price
FOR THE "SELECTONE A.C.

RADIOGRAM."
Heayberd W.25 Transformer.
Secondary Outputs : 0-110 v.
70 ma. and 0435 v. 70 ma. 2+2
v. 4 amps. Price
Heayberd 751 Choke. 50 henries,
800 ohms, 50 ma. Price
Heayberd Twin Flex with lamp
adapter. 8 feet length-ends
trimmed and looped. Price

22/6
12/6

1/6
Large stocks available. If you cannot obtain
locally-write direct.

10, FINSBURY STREET, LONDON, E.C.2

r - -- POST THIS NOW ---
I I enclose 3d. stamps for 36 -page illustrated Handbook
I and Catalogue of mains apparatus. Packed with
I hints and diagrams.

Mr.

Addres'

Prac.

EASY TERMS PROMPT
DELIVERY

Any Amplion, Blue Spot, Baker,
Celestion, Epoch, R. & A. Rola,
Sonoehorde; or W.B. Moving Coil

Speaker supplied.
Send 51- only

and pay the balance by monthly Instalments. No
references. Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.

Write for Catalogue and details to .
TURNADGE & PARTNERS, LTD.
Ludgate House, Fleet Street, London, E.C.4.

Telephone Central 1903.

THE IMPROVED "TONIC"
self -generating trickle -charger kit keeps 2 -volt accumu
litters fully charged. Electric mains and charging
stations unnecessary. Ideal for remote places. 7t -each,
postage 9d. Particulars, testimonials, with pleasure.
WILLIAMS. Netherend, Cradley. Birmingham.

PRACTICAL LETTERS
(Continued from previous page.)

grid leg of the holder for V.2 was touching
a shred of copper on the baseboard, the
foil being very badly cut round the hole
for the v alve-holder. However,  since
remedying this error, I have achieved all
the results that you claim, and am delighted
with the performance of the set. On
various .evenings I have enjoyably listened
to -all -the -popular broadcasters in Europe, all
of which have come over really well (subject
to local conditions and fading, of course). -

In conclusion, I would like to thank you
for the assistance you have given, and
congratulate you and your paper for
keeping up its high standard.-K. H.
CUDMORE (Ilford). - - -

A Fine. Book
Sin,-May I thank you for the `.! Wireless

Encyclopmdia '2. which I have just received?
and from what I have read of it up to now
I must say it is just what is wanted. The
articles explain everything in terms which
anyone can understand, and the diagrams
are clear. It contains just what is required
whether one is a beginner or a constructor.
Again thanking you for this fine book.
A. HALCROW (Lerwick).
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SOLVING THE PORTABLE
' PROBLEM

(Continued from page 21.5.)

comfortably be carried without any more
fatigue or discomfort than with an ordinary
attaché -case. Here again it scores, for the
average portable set is at least 10in. from
back to front, and considerably over 15in.
by 12in. in height and width. To handle the
output from the Cossor Class B valve a
moving -coil speaker is, of course, necessary.
Fortunately, an extremely light, small and
efficient instrument, 'Complete -with trans-
former, is available in the form of the
Rola,. spe:Afied on page 215. - -
- In the Featherweight Portable Class B
Four I have made a genuine attempt-a
successful attempt-to solve the portable
problem. The quality of reproduction is
really glorious, and it will receive quite
a number of foreign transmissions.

An inspection of the design, which will
be given next week, will bring you to the
conclusion that this receiver more nearly
approaches the dictionary definition of the
word portable-" that may be carried
about "-than anything which has been
placed before the home constructor before.
Look forward, then, to next week's free
full-sized Blueprint.

Club Reports should not exceed 200 icords in length
and _.should' be- received. -First Post -each .-Monflay
morning for publication in the following week's issue.
PROPOSED TELEVISION SOCIETY FOR BRISTOL

The progression of radio owed its success to the
efforts of amateur enthusiasts, and it is with this in
mind that we intend forming - a Western England
Television and Scientific Society. The formation
of the Society, besides benefiting local traders, will be
the cause of creating and sustaininglmore newjindustries.
The object of the proposed Society is to form a body
of enthusiastic amateurs interested in current research
in connection with television, talking films, etc., and
to provide facilities -for research work and. the publica-
tion of reports and affairs of interest to members.
Further particulars can be obtained from the Hon.
Sec., H. Montague Smith, Eden House, Eden Grove,
Fitton, Bristol, 7.
I.S.W.C. LEICESTER CHAPTER

At the above chapter's last meeting, which was held
at The Foresters' Institute, St. Nicholas St., Leicester,
a 5 -metre receiving set was demonstrated by C. L.
Wright, 2 B.H.A., also an 80 -metre receiver fitted with
a directional aerial. This receiver will be used by the
club's members in their forthcoming direction -finding
contest. The most nopnlar item of the evening was
the junk " sale, at which every member disposed of
his unwanted parts. Anyone interested in the Leicester
Chapter shout i write to Hon. Sec.,\V. Glover, " Holm -
stead," Stokes Drive, Groby Roa, Leicester, when full
particulars of membership will be forwarded.
UXBRIDGE AND DISTRICT RADIO CLUB

A new branch of the Anglo-American Radio and
Television Society will shortly be fbrmed. It will be
k'hown as the Uxbridge and District Branch. There are
a number of interesting features about this branch.
It is not being formed merely as a technical club but
it will include a social side which will provide a
large part of its activities. A club room will be
obtained as soon as possible, and this will be open
nightly to members. A short-wave receiver; will
be installed, and probably a transmitter also. The
latter would be employed to communicate with
members of the A.-A.R. & T.S. !throughout the world.
Those interested should write to Leslie W. Orton
(organizer), at 11, Hawthoni Drive, Willowbank,
Uxbridge.
SLADE RADIO

There was a complete diversion from wireless at
the meeting last week, when two lantern lectures were
given.. The lirst was entitled " Glorious Devon " and
described a holiday tour in that county, a number of
excellent slides being shown. The second, " The
Sunny South Coast," also covered a holiday tour, and
again the slides were of great interest. Hen. Sec.,
110, Hillaries Road, Gravelly Hill, Birmingham.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY (HUDDERSFIELD BRANCH)

At a meeting of the committee on Thursday,
March 30th, -it was decided to give non-members,
an opportunity to visit the Empire Short -Wave
Station at Daventry, on Sinday, May 21st. Any
member of the A.A.RAT.S, will also be welcome,
but -the total -number will -be limited to 'twenty:
Partipulars and fares .can be -obtained from the District
Organizer : L. Goucher, 10, \Vest Grove Avenue,
Dalton, Huddersfield,

BURTON -UPON -TRENT AMATEUR RADIO SOCIETY
Before a very good attendance at a meeting held

on April. 4th, Mr. F. Grekley, gave a very interesting
lecture on the commercial uses of photo -electric cells.
He- demonstrated. their use 'by working models, in
one instance he showed how the headlights of a car
would open the doors of its garage and switch on the
light. Another very interesting experiment was the
starting and speed regulating of an electric motor
with a variable condenser by means of a photo cell
used in conjunction with a gas -filled relay. The
Society would welcome new members, and applications
should be sent to the Hon. Sec., Addiscombe,".
Branston Road, Burton -on -Trent.

THE CROYDON RADIO SOCIETY
The Croydon Radio Society held its final meeting

of the session on a recent Thursday, when it met at
the house of the President, H. R. Rivers -Moore, B.Sc.
He had a great deal of interesting apparatus to show
members. There was, for instance, a novel two -valve
set having the first valve as a variable inu H.F.
amplifier, and the second, an A.C. Pentode, acting as
detector, amplifier and automatic volume control for
the first valve. Another interesting " exhibit " was
Mr. Rivers-Moore's famous receiver, now containing
automatic: volume control. He explained _how he had
effected the conversion, and it was seen that the
A.V.C. valve, an A.C.H.L., was in series with a poten-
tiometer connected to the H.F. valve's grid. When a
stray signal came in the resistance of the A.V.C. valve
went down, current increased and so more bias was
applied to the H.F, valve, He had the secretary's
assurance that the average attendance figure for the
past session had not stood so high for nine years, so
great, things are expected of next session commencing
September. Hon. Sec., E. L. Cumbers, Maycourt,
Campden Road, Croydon.

THE MOTOR -CYCLISTS' 'REFERENCE
YEAR BOOK, 1932-1933. i

The Motor -Cyclists' Encyclopedia.
Edited by F. J. CAMM (Editor of " Practical

Wireless ").
The Only Year Book relating to Motor -Cycles t

(Fourth Year of Issue).
Complete and comprehensive information
relating to Machines, details, facts, and figures
regarding records, legal matters, overhauling.

Classified Buyers' Guide, etc., etc.
128 pages, 1/- net or 1/2 by post from

George Newnes, Ltd. 8-11, Southampton Street,
Strand, I:ondon, W.C.2.
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SPECIAL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of receivers

indescribed our pages, from articles appearing
in our pages, or on general wireless matters.
We regret that we cannot, for obvious reasons-

(1) Supply circuit diagrams of complete
multi -valve receivers.

(2) Suggest alterations or modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note also, that all sketches and drawings g
which are sent to us, should bear the name g

I and address of the sender.
ildE.0.1.14 NNW/ 40 0.=1.1)4041/1W) 0110.1111.0.0111. /...1411114 IOWA

INTERFERENCE
" I have just finished building my first set, the

Full Four, and must thank you for putting such a good
set my way. The reproduction and everything is amaz-
ing, and there is only one point which perplexes me.
Every night, almost punctually at seven o'clock, a
horrible burring ' starts in the loud -speaker and it
keeps on till about ten o'clock. It is not loud enough
to drown the signal, but is annoying. I do not see how
it can start so regularly; especially as I do not always
switch the set on at the same time. Can you tell me
what it is ? "-(J. R., Luton.)

The noise is not coming from the Fury Four, but
from some outside source, and in view of the fact that
it appears to commence just when daylight is failing
and keeps on till ten o'clock points almost certainly to
some form of electric sign. Take a walk round your
neighbourhood (not more than a quarter of a mile
radius) and see if there is a flashing sign or one of the
modern neon signs which starts up about that time,
and we think you will find that it is this which is
causing the trouble. You can do nothing to your
set to stop it, and the remedy rests with the owners
of the sign.

REJECTOR CIRCUIT
" In reading through a wireless book the other day

I came across the term rejector circuit.' Could you
explain what this is, please? I presume it rejects
something, but how it can do this I cannot see for
the moment. I am sorry I have not got your Encircle-
pmdia, as it is probably in that."-(P. V., Cardiff.)

Yes, the description is in the Encyclopadia. The
rejector circuit is a circuit consisting of a condenser
and coil so designed that it offers a high impedance to
oscillations of a particular frequency, and a low
impedance to oscillations of a different frequency.
A very good example of the rejector circuit is a tuned
anode circuit.

FAULTY SWITCH
'I find that I cannot get the short-wave stations

on my two -valve set: I am using a Lissen dual -range
coil and all the parts have been tested, but when I
have the switch out I get Daventry and Radio -Paris,
yet when I push the switch in nothing happens, and the
set is dead. What can I do to find the cause of this ? "
-(W. G., Portsmouth).

The obvious cause is a faulty switch, although there
is a remote possibility of the coil being faulty. To
test the latter, short-circuit, with a piece of bare wire,
terminals Nos. 2 and 3 on the actual coil base. This
should enable you to hear the short-wave stations.
If nothing can be heard the coil is disconnected, and
it should be returned to the makers. If, however,
signals are obtainable by this means, the contacts of
your wave -change switch are faulty and this should
be exchanged.

CLASS B STAGE
"Could I add a Class B stage to my receiver? It is

a rather Old pattern German set, and I am afraid I
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do not know the various parts, as they are not the same
as English ones. The valves -are English, but the
condensers and resistances all look alike, and I cannot
understand the marking. How could I use the new
L.F. arrangement ?"-(Y. B., Torquay).

The Class B stage may be added after any first L.F.
stage, and you should therefore try and ascertain
which is -this stage in your receiver. The detector -
valve will, no doubt, have a grid -leak and condenser
joined to one terminal, and S.G.-valves are obviously
identifiable. You must, therefore, first trace out the
types of valve, and add the Class B stage to the first
L.F. stage, using in that socket a small power valve.
If the receiver does not employ more than two L.F.
stages, the Class B unit described in our issue dated
April 8th could be added to the output terminals of
your set, and this would save the trouble of tracing
out .the various stages. Read the remarks accom-
panying the article in question.
INDOOR EARTH

"As I am living in a flat I am rather awkwardly
situated for aerial and earth. The water system comes
from a tank in the roof, and I understand this is bad
from the wireless point of view. I have fitted up a good
indoor aerial, but would like a better earth lead. Can
you suggest any way out of my difficulty. I am much
too high up to run a wire down to the ground."-
(L. F. 8., Westminster).

A capacity earth would probably prove most useful
to you. This consists of a large metal body, such as a
copper gauze mat, or a number of thin copper wires
running parallel, arranged under a mat or under the
lino. If your receiver is a radio -gram, having a large
cabinet, a very good idea would be to try the effect of
a sheet of thin t" per foil arranged inside the lid of the
cabinet, using phis as an aerial, and a similar sheet,
arranged underneath the bottom of the cabinet,
connecting this to the earth terminal. This may prove
a much more selective arrangement than the indoor
aerial and earth mat, and yet will not give an appre-
ciable reduction in signal strength.

.1

i COLOUR CODE 'FOR FUSES.
I, tColour Rating
;

1Black 60 mA.i Grey 100 ,
Il Red 150

Brown 250 4
2 Yellow 500

Green - 750 4

II Blue 1 amp.. ,Lt. Blue 1.5 amps.
Purple 2.0
White 3.0

'

Q.M.B. SWITCHES
 Whilst looking through the advertisements in your

pages I have once or twice seen reference to Q.M.B.
Switches. I have been unable to see these described
in any 'of your articles. ' What do the letters stand for
and what is the application of this particular type of
switch ?"-(G. B. V.,. Littlehampton). .

The letters stand for Quick Make and Break, which
means that the mechanism is so arranged that when
the switch knob is operated the contact is made
quickly or broken quickly. The arrangement usually
takes the form of the ordinary electric light wall -
switch, which -is a Q.M.B. switch. The necessity for
quick contact is to prevent arcing. When a high
current is passing through a switch contact, if the
contact point It brought slowly away a spark will be
seen to pass from one point to the other, and this
"pits != the contact point and also gives a -slight

DATA SHEET No. 32
Cut this out each week and paste it in a

Notebook.

corroding. The result is that the .contact point
becomes poor and dirty, resulting in very erratic
working. The switch should always be used, therefore,
where fairly large currents are dealt with. '

CHOOSING A METER
" After studying your various issues I have decided

to set up a small workshos, and one 'Of the principal
things I shall need will be a meter. L cannot afford
much, and would therefore like to have your ruling
as to the best type of general purpose meter to buy. I
shall want to try and carry out all sorts of tests, as
described in your articles, and would therefore like the
meter chosen with this point in mind."-(A. N., Llan-
dudno).

The most useful meter will obviously be a small
reading milliamineter. It will then be possible, by
means of shunts and series resistances, to arrange
for this to give you practically any reading in volts,
ohms, and amps. You could, of course, buy one of
the all-purpose meters, but as you say you cannot
afford a lot, the most accurate results will be obtained
by getting a really good low -reading milliammeter,
and buying the necessary shunts, etc., as funds permit.
You could, in this way, build up a highly efficient
instrument, and if you obtain guaranteed resistances
the percentage of error will be very small indeed. A
similar arrangement was recently described in our
pages under the title, " The Practical Wireless Multi -
Meter."

FAULTY EARTH
My receiver has developed most annoying crackling

and sizzling noises, and I have hunted all round for
the cause. The only thing that will stop it is to take off
the earth lead, but as this is not supposed" to be good
for the set I do not know what to do. Can you help
me, please ? "-(G. B., Edgware)a

The fault obviously rests with your earth connection,
which you will no doubt find has rotted away. Trace
through the lead and the actual connection, and
undoubtedly you _will. find that the lead is broken
somewhere, or the actual connection to the buried
plate or water -pipe (whichever type you have used),
is either partially or completely broken.

STROBOSCOPE
" Can you give me the formula for working out the

number of lines and spaces for a stroboscope. I want
it for ordinary gramophone records, and my mains
supply is 200 volts. I only want it for 78 r.p.m., and
I think the formula is quite simple to work out, but I
cannot find it anywhere."-(R. F., Brighton).

The voltage of your mains will not affect the design
of the stroboscope, and the only figures you require
are the number of revolutions per minute and the
frequency of the mains supply. The latter is multi -
Plied by .120, and the answer divided by the speed
required. The formula, therefore, is

120 x F
It

F being the frequency in cycles per second, and
being the speed required in revolutions per minute.

Handy Books for Home Constructors
By F. J. CAMM.

Twenty-five Tested Wireless Circuits.
Accumulators : Charging. Maintenance and Care.
Each 95 pages,fully illustrated, 1 /-each or I /2 post free
Modern Wireless Sets and How to Make Them.
80 pages 6d. or 71d. post free.
Make Your Owe Wireless Set.
80 pages 6d. or 7icl. post free from
Geo. Newnes, Ltd., 8.11, Southampton Street,

Strand, W.C.2.
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ATALOGUES
RECEIVED

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms front whom you
'require catalogues, and address it to " Catalogue,"
PRACTICAL WIRELESS, Geo. Newnes, Ltd., 8/11,
Southampton St., Strand, London, 1V.C.2. - Where
advertisers make a charge, or require postage, this
should be enclosid with applications for catalogues. No -
other correspondence whatsoever should be enclosed.

ALL ABOUT CLASS ." R -

rVERYTHING in connection with class " B "
amplification and its -associated -equipment is

fully dealt with in a twelve -page folder we have
.received from Radio Instruments Ltd., .Diagrams,'
tables and technical data are given for the, application
of the class " B " system of amplification to battery
sets,- and to enable constructors to easily -select the
right valves -and- appidpriate *DriVerinu `transforiddrs
and output chokes. Prices of these components are
also included in the folder. The address is Purley
Way, Croydon, Surrey.

BAKER'S LOUD -SPEAKERS
QEVERAL new models of Baker's moving coil
0-, speakers are given in the latest ilist issued by
Baker's Selhurst Radio. There is a super -power
model for either battery or mains operation ; a more
powerful 'sneaker for A.C. mains, and two permanent
magnet -moving coil instruments. One of these is a
new model having a cobalt steel magnet of the cross
type and a universal output transformer. It is
priced at 15s. The list also includes particulars
of A.C. rectifier units, a variable tone control and
needle -scratch filter, and various high -resistance
and other coils. The address is 75 and 77, Sussex
Road, Croydon, Surrey.

MULLARD LOOSE LEAF CATALOGUE
ANEW catalogue leaflet, No. VR127; is just to

hand giving particulars of the new Mullard
2 -volt screened -grid valve, PM 12A. A copy of this
leaflet can be obtained front the Millard. Wireless'
Service Company, Mullard House, Charing Cross Road,
London, W.C.2.

BAKELITE ACCESSORIES
PARTICULARS of a 'useful range of small com-

ponents in moulded Bakelite are given in a
folder recently issued by Ward and GoldstOne, Ltd.
Plug attachments, lampholders, bell pushes, connectors
and switch platest are amongst the fittings illustrated
in the folder, a copy of which can be had on application
to the firm at Pendleton, Manchester.

DUBILIER COMPONENTS -

TWO
booklets of special interest to home con-

structors were recently issued by the Dubilier
Condenser Company. One deals with condensers and
resistances and gives particulars of mica condensers,
paper condensers, block condensers for use with mains
receivers and battery eliminators, and high voltage
electrolytic condensers. Resistance capacity coupling
units and anti -interference filters are amongst the other
components listed. The other booklet deals with
Dubilier metallized resistances, designed especially
for use in mains -operated receivers for voltage dropping
and decoupling, purposes. ` Useful tables giving
maximum currents ,and voltages, and. graphs showing
the voltage and current ratings at a glance, are also
included in the booklet. Interested readers should
write for copies of these booklets toDubilier Condenser
Co., Ltd., Ducon Works, Victoria Road, North Acton,
London, W.3.

PIX-PRICE CORRECTION.
Owing to a printer's error, we wrongly gave the

price of Pix on page 207 of our April 22nd issue as
2/9. The correct price with clip is 2/6. Will
readers please note this.

I ODDS and ENDS

Microphones for Medical Men
IN Germany,, to prevent doctors being

brought out of their beds unnecessarilY
at night, some surgeries lave been specially
equipped with microphones and loud- -
speakers. The two instruments, with the
necessary amplifiers, are installed in a
weatherproof casing at the front door of.
the house, with duplex apparatus in the
practitioner's bedroom. In this manner the
doctor may speak to the outside caller in
comfort and ascertain the urgency of his
bnSiness. before admitting him to the
surgery.
Radio Luxembourg

THE prOgrartitheS brotidcast froth. this
. newhigh-power station are still in the

" skeleton " stage, but as a rule they will
be found to consist of the following items
B.S.T., 7.0 p.m., light music (records) ;
7.45,- news, symphony concert (records) ;
8.30, talk in foreign language 8.40,
records 9.0, news bulletin (French) ;
9.15, light music ; 9.45, news bulletin,
(German) ; 10.0, dance music (records):
At intervals between items the studio
transmits stock exchange quotations and
sporting results.
New American Broadcasting Chain

THE Amalgamated Broadcasting System,
is the name of a new network which

has been created in the United States to
compete with the C.B.S. and N.B.C. It
will mainly consist of the link -up of nine
important stations in Michigan, but when
comPleted the new organisation may
number. one hundred transmitters. Most
of the programmes will emanate froni the
studios of WOL, Washington (228.9 m.),
1,310 kc/s, which will act as the key station
of the network.

Replies to Broadcast Queries
L. A. MERCHANT, Midway : Apparently wave-

length is wrong ; too vague to trace. LENIN (South-
port) : G5KO, not advertised in list ; write to Radio
Society of .Great Britain, 53, Victoria Street, S.W.1 ;
G6OW is the call sign of James Tennant, 65, Hillhead
St., Glasgow. D. ROBERTSON (Midlothian) : GOYL,
Miss Bathara Dunn, Aston House, Felton, Morpeth
(Northumberland) ; - cannot trace XZN2B. E. S. W.
(Ilford) : GSAR, E. D. Ostermeyer, 59, Gordon Rd.,
Woodford, London, E.13 ; G2XC, G2AZ, cannot
trace ; write to Radio Society of Great Britain, 53,
Victoria Street, S.W.1 ; G2LZ, F. A. Mayer, " Stile -
mans " Wickford. (Essex) ; G5TZ, W. G. Sherratt,
11, Bath Rd., Cowes (Isle of Wight) ; GOFN, S. A.

MAINS KIT
A.C. ELIMINATOR KIT, METAL
CASE WITH FULL INSTRUCTIONS
FULLY GUARANTEED 1 YEAR
INPUT 200, 250, OUTPUT 120 V. at 12 M/A.

29/6 1A, EASTERN ROAD,
FORD, ESSEX.

French, " Valetta," Alnwickhill Rd., Liberton,
Midlothian ; G6FY, R. A. Fereday, 37, Wallwood
Rd.,Leytonstone, E.11. G6NV, J. J. A. Allnutt,
M..S., 193, Brixton Rd., London, S.W.9. ; G5NC,
H. Osborne, 77, Barrett Rd., Walthamstow, London,
E.17 ; GSGZ, G. L. Grisdale, 39; RanelagirGardens,
Ilford, Essex ; G5JZ, C. W. K. Sands, "Springfield,"
Heathfield (Sussex) ; G5SK, W. 11. Maycock, 33,
Camden St., Stoke, Coventry ; ON4NC, C. J. Nolf,
Chateau de Rameiguies, Thumaide, Hainaut (Belgium) ;
PNOBL. PNOSIt, PNOKA, PNORM, cannot trace
in published lists , are you sure these call signs did
not begin with initial letters PAO (Holland) ? ; FSJS,
Maurice Philippe, Schaar, Solignac (Haute Vienne),
France ; F8KJ, It. Sonlie, 27, rue Toussaint Louver-
. tine, Bordeaux (France) ; FSMIC, Georges Beck,
c/o C. F. M., rue de la Republique, Rabat (Morocco).
FSRM, regret cannot trace.
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week for accumulator
charging? The WATBRO ' CHARGER

does this simply and eftleiently at home for less
than 3d. per week, A.C. Models (200-250 v.)
with Westinghouse Metal Rectifier (as Illusd.).

Charging Rates A,C. Models.
amp. 2-5v. aces. 22/6 I D.C. Models 100-250 v.

1 amp. 2-6v. accs. 25/6 charging rate .05 to 5
1 amp. 2-12v. aces, 29/6 t amps. 10/-.
Full instructions and
guarantee with each
charger. Cash`with
order or C.O.D.

Trade Supplied.
Watkins Bros. & Co.

(Dept. P.W.)
71, HIGH HOLBORN

LONDON, W.C.1.

MAYFAIR RADIO
offers Brand New Set Manufacturers' guaranteed surplus Moving -
Coil Speakers. ROLAS (50 only). F.6, listed 35/, in following
voltages. 2,000 ohms ; 2,500 ohms :1 4,700 ohms: 6,500. ohms
at I8/-, with transformer. State if potter or pentode. As above,
5.7, list 47/6, at 25,-. PERMANENT MAGNETS: F.6 P.M.,list
49/6, at 28/, F.7 P.M., list £3, at 32/-. F.6 P.M., Class B,
list 49/6, at 20;-. CONDENSERS, multiple blocks, 1,500 test,
working 500 VDC, Peak Voltage 700. 20 mid. 4 +4 +2+2+2 +2+2
+1+1 at'-. Li mid. Block 4+2+2+2+1 (a) 6/9. All
carriage paid cash with order, or C.O.D.-MATFAIR RADIO,
31, George Street, Hanover Square, London, W.I.

NEW H.T. ECONOMY
* with the B.M.U. SUPER D.C. mains

unit MODEL D.C. 25
Four tappings 40/100v. variable,
60v., 120v. and 150v. fixed. Easily
convertible to an A.C. Mains Unit

Send for folder FREE.
BRITISH MAINS UNIT CO., 17, Edininton Square,

Dept. Pr.tV. Worcester Park, Surrey.

Write for
Illustrated Catalogue of

RADIO -GRAMOPHONE
CABINETS

of exclusive modern de-
sign, made by craftsmen,
in highly figured Oak,Wal.
nut or Mahogany, post free
REMARKABLE. VALUES.

Cabinets made to order
a speciality.

Maker, under license, of the
HOWE BOX BAFFLE.

Recommended by the
B.B.C. Full details on
request.

GILBERT,
Cabinet Maker, - SWINDON
Estimates Free. Est. 1866
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TO ALL GARAGE OWNERO,
WORKERS & MECHANIC

A SPLENDID INVESTMENT

FOR ALL INTERESTED IN CAR

MAINTENANCE AND REPAIR
In a convenient compass will be

found all the practical points and
special repair methods applicable to
the leading makes of cars.

General methods of overhauling
car from end to end are given. Detailed
notes on decarbonising, valve grinding,
electrical trouble tracing.

How to deal with engine stoppages
and erratic running.

The maintenance of brakes, steering
gear, electrical equipment and bodywork.

Under each of these headings special
notes are given dealing with the particula
car in which you aro interested.

This up-to-date work will save vim
time and money.

To be Completed in

Part 2 Contains

The Daimler
-Fluid Fly-
wheel Simply
Expl med.
Tuning Morris

Cars.
Causes of Difficult

Starting.
Door Repairs.
Examining a Car

after Accidental
Damage.

about 24 Weekly Parts

DERN R
Obtainable at all Newsagents

11 IRand llookstalls, or by post
1/2 from George Newnes,
Ltd., 841, Southampton St., ,4

Strand, London, W C.2.
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Purre)orf of
Electric Lamp;
By AppoirrtozeNt

The name that 7neans

DO YOU KNOW
the most
efficient circuit
arrangements
for variable-mu
valves!

1,81,ES, A.;
lets.

"The Book of the Mazda Valve" No. 8.782 is a mine of

useful information about valves in general and Mazda

Valves in particular. It contains facts and figures, circuit

diagrams, component values, characteristic curves-in fact,

all the valve user wants to know about valves. Send

for your FREE copy Th-day-----or ask your dealer for one.

5.

EXCELLENCE'

Maaufa turers
and P erveyors
of Electric Lamps
By Appointment

You do ? Good-but do you know the correct
resistance and condenser values ? Yes, that is
the difficulty. They depend on the valve used.
The best way of making absolutely certain that
you are using a multi -mu valve to the fullest
advantage is to rely on this book. There are
fotir multi -mu valves in the Mazda range. Full
particulars are given about each one but, in
addition, circuit recommendations and suitable
component values are included. In this way,
you are familiar with the valve right from the
start. You get the results you want-first time
and all the time.

VXTHLrEViE S
THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, W.C.2
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