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DUBILIER
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No seffort is spared to see I.

that not a single Dubilier
component leaves the works
until " it has successfully
withstood the most exacting
tests; and not only are they
good to start with, but the
~.rigorous regard to detail in

their expert design and

worhmanshtp ensures that
" their efficivncy is steadfast.

. Whatcver compenents you
. require, ask for them by
their name in.the.Dubilier
Catalogue, which will be
~sent post free on applica-~
tion. If yourdealercannot
‘ supply, send to us direct,

mentioning your dealers
- pame and address.

Advt. of Dubilicr Condenser Co. (1925), Ltd.,
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Duzon Verks,
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Victoria Road, North Acion,
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This is a geod valve holder ,

Made with split sockets, the
Lotus Valve Holder grips the
valve legs immediately they are

mserted. A faulty connection
1s impossible.

From all Another thing: there are 1o pro-
wireless truding edges against which you
shop 50! might damage the valve when
1/() our taking it out.

terminals. Little points like these make
1/9 with Lotus Valve Holders popular
rerminals. With set makers. Use them in

your next set and you will be
glad you did.
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SUOYANCY

e S
VALVE HOLPER

ANTI-MicROPHONS
A sorbs

Made by kthe makers of the famous Lotus Remote
Control, Vernier Coil Holders, Juks Switches
and Plugs.

Gamett, Whiteley & Co., Ltd.

Lotus Works, Broadgreen Road, Liverpool

shocks—climinates microphonic mneis:s.

Advertisers Appreciate Mention of “AW.” with Your Order
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A Still Better
s L]
Output Filter
Still better output filter
circuits are possible with
this improved Igranic
««C.C.” Output Unit. The
choke is tapped enabling
a step down or step up
effect to be obtained as
required by the loudspeaker.
It also provides a very simple
and effective new method of
eliminating ‘‘motor boating,”’
and is ideal for use in a push-

Write for List No.
D92 for ful! pars

ticulars, together puu ampliﬁer' You can adapt
with a free copy of this unit to any filter circuit
;";e’gf;d g::*:';su yourequire. Fullinstructions
Chapple, B.Sc. -| are supplied with each unit.

Igranic Tapped C.C.
Output Unit

Price 2 1 ,/6

149, Queen Victt;ria Street,
Works : LONDON, E.C4

BEDFORD.
Branches:

MANCHESTER, BirMINGHAM, Leeps, CarDIFF,
NEwCASTLE, CLASGOW, BRISTOL.
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‘W/@EN( TE WEAIRE, Ltd.

740, HI1GH ROAD,

q OMPO)\/E)\/TS TOTTENHAM, N.17.
- THE

<“Q” COI]_.J

The ¢ Q" coil is the
most efficient type of
uning inductance that
has yet been designed,
and the specimens
marketed by us embody
all the results of our experience in making
coils of all types during the past eight years.

Aerial Coil, 15/-  H. F. Transformer, 21/-

ANTI-MICROPHONIC VALVE HOLDER

Special points of this
valve holder are its ex-
ceedingly low inter-
terminal capacity and
the fact that it is im-
possible toinsertavalve
in the wrong way. For
all types of receivers
and particularly for
short-wave receivers it
is theideal valve holder,
‘Price 2/6 each. - .
. WRITE FOR LISTS
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. NOR ANY BREAKABLE
PARTS REQUIRING

EXPENSIVE RENEWAL

Ract frer

Style R4-55-1

for HT.

Battery Eliminator.

FUL L W A VE RECTIFICATION——

EFFICIENCY 60%

Westinghouse Metal Rectifier Units.

Input, Max. * Max. For vs: .
Type. Volts ‘Outyut, Qutput, s - Price.
AC. Vo s DC.} Amps.
i \ e " Trickle
R421 | 89 | 675 05 Charger. | 21/6
R422 | 89 | 675 10 | LT Charger. | 45/«
RMS
i i T. Charger
- 200- 180 | Milic | H- 3
R4/35/1 ;- : and HT. | 84/~
20 200 ar]no%s. Eliminator. /

p Ask your dealer about them.

Manufactared in England by —

The Westmghouse Brake & Saxby

Signal Co., Ltd.,

82, YORK ROAD, KING’S CROSS, LONDON, N.1.

Mention of *Amateur Wireless’” to Advertisers will Ensure Prompt Attention
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COTHE .'
~AF3 T
CORRECTLY ' USED WILL GIVE RESULTS

SUPERIOR TO ANY OTHER TRANSFORMER
EXCEPT THE AF.5, WHICH IS SUPREME

\ FERRANTI LTP- HOLLINWOOD * LANCS.

The Condensers in “The Near and Far Three-four”

Polar ‘IDEAL’

Condensers.

two .0005, 12/6 each,
and one .0003, 12/-, are used
in the **The Near and Far Three-four”
which is fully described on page 898

in this issue, They are manufactured
by

Wingrove & Rogers Ltd

Arundel Chambers, 188-9 STRAND, W.C.2
Telephone : CITY 0332 (3 lines).

MADE IN LIVERPOOL
AT THE POLAR WORKS,
OLD SWAN

vy

Advertisers Appreciate Mention of *“ AW.” with Your Order
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‘““Near and Far’’ Three-Four-—B.B.C."s National Chorus—News Competition—
Air Force Pageant—PCJJ Calls “Italia”—The ‘‘ House-and-Garden” Four

The ‘‘ Near and Far’’ Three-
Four—The four-valver described on
page 898 this week should make a
strong appeal to the family and to
the expert member of it, for the
“Near and Far” Three-Four, asitis
called, combines the functions of
broadcast receiver and short-waver.
Letus knowwhatyouthinkoftheidea.

B.B.C.’s National Chorus—
Definite steps are being taken by
the B.B.C. towards the formation of
a National Chorus (about 250 strong)
to be composed entirely of amateurs.
Applications have been invited from
all amateur choristers in the London
area, and these will be asked to pass
an audition in singing and sight-
reading. Rehearsals, which will begin
in September under the direction of
Mr. Stanford Robinson, will take place
regularly once a week. '

News Competition—The Council of
the Federation of Retail Newsagents,
Booksellers and Stationers “'views with
alarm the adverse cffect on newspaper sales
caused by the broadcasting of racing, {oot-
ball, and election results, and other news
by the B.B.C." The government is called
upon to take “remedial action.” - Short
of abolishing the present meagre news
bulletins altogether, we fail to see
what “remedial action’ could be
taken—unless we devote the whole
of the  bulletin'® to the Chinese

I3

Our photograph shows a van which has recently been presented
to the Conservative party for use at big meetings.,
can be erected on the tail-board where the speaker stands, the
amplifying apparatus is contained in the van, and the loud-
speaker mounted on the top at the front.

the donor of the car is seen at the microphone,

A Prince of Wales Broadcast—
On  June 30 listensrs’ will have the

“opportunity of hearing the Prince of Wales’

speech relayed by the Glasgow station from
Hampden. Park, on the occasion of the
great Royal Scottish Rally. Afterwards
will follow a description of the arena dis-
plays of the Wolf Cubs. The Pack Song,
and the Grand Howl will then be heard.
Music will be supplied by the Pipe Band
of the 21st Glasgow (LL.M.S.) Rover crew.

A microphone

Mr. Alfred Denville,

PCJJ Calls “Italia’’—PC] ], the
powerful Philips short-wave station,
made an attempt to call the airship
Italia on Friday evening, June 8,
between 5 p.m. and 7 p.m. A wave-
length of 31 metres was uscd and
messages . were: sent every three
minutes in French and Italian, but
no reply was received. North Cape,
Spitzbergen reported good reception
of the signals, Any amateurs who
may have heard these signals' are

- requested to communicate with
Philips Lamps, Ltd., of Charing
Cross Road, London.

“New Waveband Scheme —At
the International Conference held at
Lausanne (Switzerland), the follow-
ing suggestion for new distribution
of the higher wavelengths between
the chief European countries was en-
dorsed :  Huizen 1,852‘_metrcs, Radio-
Paris 1,752 metres, '”Konigswusterhausen
1,649 metfes, Daventry‘ 1,561 1netres,
Moscow 1,483 metres, Warsaw 1,414
metres, Motala 1,352 metres. The remaining
European countries will have to be con-
tented with the middle band. This sug-
gested division will be finally considered
at the next technical conference, to be held
at Brussels, at the end of July.

situation !

Air Force Pageanlt—Part of
the Royal ‘Air. Force Pageant on
June 30 will form the subject of a
descriptive broadcast narrative by
Colotel the Master of Sempill and
Flight-Lieutenant, 'W. . Helmore.
The events to be described’ include
a low-bombing ' attack, ‘an - air
battle and’ night . bombers in
flight. Unfortunately the popular
R.AF. Band will not be heard
as it.will have left for a Canadian
tour By the time the Pageant takes
plager o T T s et
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anether “‘super” “AW.” receiver
“thrdtrever-growifiglist:

[ I T e i L] The “ House"and"carden »
‘ C Four — A specially - designed
PRINCIPAL CONTENTS screened-grid four-valver of the
( X - ““transportable” type, has just
Eu};rent Ii:(vi?:SN V . 3 " - 887 . passed through its laboratory tests
A hemarkab:e INew k.alvyc. e .. 888 and full details are to be given
Making a Moving-coil Qutput Unit .. .. 889 next week, when the AMATEUR
For the Newcomer .. .. ... .. 890 WireLEss Technical Staff  will
Thg: A]l-,metal‘ Rectifier. . .. .. .. 891 explqin how to make a frame-aerial
Practical Odds and Ends . . .. 892 ¢ recaver ,Of truly - remarkable
On Y. Wavel I 893 i sensitivity. Everything except the
n ‘?ur ave ?’“gtﬁ“ = .. .. .. : loud-speaker is inclnded in the
The ““ Best-yet ;"Crkystal Set .. .. .. 8% : cabinet—batteries, accumulator,
Broadcasting Pictures by the Fultograph .. 896 : frame aerial and.four-valver itself.
.Without Fear or Favour. o .. 897 ¢ The construction is simple and the
; « - e ¢ results outstanding. The ouse-
The ** Near and Far " Three-Four .. 898 © Its outstand The "H
;‘» A;W " Tests of‘ Apparatus : and-Garden” Four will add vyet
io]
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A REMARKABLE NEW VALVE!

VHIS week we are able
to reveal some ad-

THREE

vance details of & five- G RIDS
electrode valve of con- * hd
siderable interest. We |, ARGE
must emphasise the fact

that the Pentone, the POWER
Mullard pentode valve, QU TPUT

is not yet on the market
and, according to the Mullard Wireless
Service Co., Ltd., who are introducing
the valve, atleast two or three months must
elapse before it is in production.
Meanwhile, our readers will be interested
to know that Mr. Reyner, the Technical
Editor, and the Technical Staff, have been
conducting experiments with the pentode
for some weeks past, and there is no doubt
that when the new valve is available we
.shall be provided with some very interest-
ing “hook-ups.”

Constructton

In any pentode there are three grids, in
contrast to the one grid in the ordinary
three-electrode valve,

The first grid, arranged near the filament,
is the control grid, corresponding to the
usual grid in the three-electrode valve. The
second or auxiliary grid is connected to a
terminal on the side of the valve base, and
this grid must be maintained at the same
potential as the anode. The third grid,
nearest the anode, is connected inter-
nally to one of the filament pins. A “W”
filament and the usual anode complete
the assembly, which is clearly shown by
our illustrations.

Standard Base

It will be seen that this five-electrode
valve is very similar in appearance to the
three-electrode valve, the only difiference
being the extra terminal on the side of the
base. The Pentone can be inserted in any

/“
Vil
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Except for the extra terminal the valve
outwardly is of the usual design

existing valve holder--a very convenient

feature—and the only extra connection is

SOIEESD
/ Jarent

z ( aa/‘ef e
Ve o L8

{
Mrdiie glid

A sketch showing the arrangement of the
electrodes

the wire from the auxiliary terminal to the
H.T. - terminal.

The special construction of the Pentone
provides for a very high amplification
factor and at the same time a super-power
output. For-example, the PM24, which is
the 4-volt Pentone, has the enormous
amplification factor of 62; yet its mutual
conductance is 2.3 milliamps per volt. -

Super Power and Amplification

This valve has a super-power-valve anode
swing and, at the same time, a grid swing
which is similar to that of an ordinary
power valve. As most readers know, the
amphﬁcatlon factor of the normal super-
power valve is usually below 5; so that the
Pentone provides over ten times the ampli-
fication usually obtained.

It is obvious that a super-power valve
with such a high amplification factor will
enable us to reduce our stages of amplifica-

TO. . ooa.
FILAMENT,

screened-grid valve,

impedance,

, STANDARD tion. Thus, instead of

two valves and two

BASE inter-valve couplings

¢ after our - detector
VERY HIGH valve,” we ‘only need
. : one u)uplmﬂ—‘and a
‘AMPLIFI- pentode.  We  not
CATION merely save in expense

-and complication—we
are quite definitely going to gain in purity
of reproduction, since we eliminate a source
of distortion-—an inter-valve coupling. In
ather words, this pentode dispenses with
the first stage of L.F. amplification by
virtne of its immense amplifying
properties.

High Impedance

A quite natural question that might be
asked is how we can reconcile the high
impedance of the pentode (in the PMz24

- this is 28,600 ohms !) with previous advice
. on the necessity for a very low impedance

output valve, The characteristic curves
give the answer, for it will be seen that in
spite of its high impedance, the Pentone
has a large anode current.

Now, in the normal three-electrode valve
the only way to get a-large anode current is
to keep down the impedance; but, unfor-
tunately, as the impedance is lowered; so
also is the amplification factor.” In the
Pentone, however, which is a- form of
it is practicable to
keep ~the aniplification’ high and- still
obtain a Jlarge power output. As this is
$0, we can 1gn0rc the comparatlvely high
since it* is the power out-
put, and not the imliedance that is the
main consideration in desxgmng a power
valve.

Two Types of Pentone

The two types of Pentone we have been
(Continued on page 910.)
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ing a MOVING-COIL

/?J

LTHOUGH any receiving set that will
give good undistorted volume on the
loud-speaker may be successfully used with
a moving-coil loud-speaker, it is essential
that a suitable output system be employed.
Readers who contemplate using a moving-
coil loud-spcaker will find the output unit
here described very suitable for usz with
an ordinary set which is not provided with
any special output system.

Besides a choke-filter output, the unit
also incorporates a quick-break switch and
back E.M.I'. absorbing resistance while the
milliammeter will prove a useful guide as to

whether overloading of the output valve is
taking place.

The unit therefore incorporates every-
thing which is likely to be required by the
moving-coil loud-speaker user.

The circyit is shown by Tig. 1.

Components Required

To build the unit the
ponents will be required :

Panel, gin. by 6in. (Becol, Raymond,
Pertinax).

Baseboard, o
(Carrington). ‘

Two panel brackets (Carrington, Bulgin).

L.F. choke (Igranic type “ G,” R. 1. and
Varley).

Quick-break switch (Marconiphone).

0-530 milliammeter (Sifam), .

Two packets of Glazite (Lewcos).

fellowing - com-

in. by 6in. by 34in.

A Rear View of the Unit

Terminal strip, oin. by 2in. (Becol,
Rayvmond, Pertinax). )

Cabinet, ¢ in. by 6 in. by 6in. (Carring-
ton). . .

Nine Terminals, H'T.+, Anode, L.S,
1.S., L.T.—, Output, Output, Input, Input
(Igranic, Belling-Lee).

Wire-wound power resistance (R. I. and -

Varlev).

The resistance of this last item will
depend on whether the current for the
“pot " winding is obtained from an accu-
mulator or from the mains.

For accumulator use a resistance of
1,000 ohms will be suitable, while for mains
current up to 240 volts a 10,000-0hm
resistance is required.

Construction
A fret-saw will be found useful for
" cutting the two ldrge holes’in the
panel, the necessary drilling dimen-
sions of which are shown in Fig. 2.

Haviiig fixed the panel
to the baseboard, the
various components may
be mounted in position
with 8B.A. screws and nuts
in the case of the panel-
mounted components,
while 14 in. No. 4 wood-
screws will be required for
fixing the baseboard parts,

Before wiring up, the
terminal strip (which holds
nine equally spaced terminals) will have
to be drilled and the terminals firmly
mounted on it.

For use when wiring up and also as a
guide for accurate placing of the components
the full-size blueprint of the unit (obtainable
from this office, price 1s.) will be found a
good investment. The actual connections
required are shown in Fig. 2 and may all be
made without soldering.

Using the Unit

Fig. 3 shows the method of connecting
up the unit to an ordinary set, using a
moving-coil loud-speaker having a ““pot”’
wound . for use with an accumulator or
mains. : ‘

Reasonable care should be taken (when
the mains 'arézused),in making the outside
connections to the unit “‘pot” and itisadvis-

OUTPUT UNIT

By the “ AW.” Technical Staff

able to use power flex for these connections,
while the current should be taken from a
main tapping point provided with switch

PI0VINE COlL
OUTPUT UVIT-,

POT ’

s,
T

it

3l
JNODE

RECEIVING SET—.
r's

LS+ ls- LT
7S /

| 7

OODO‘&OOOOO

S WY

\f 0 POT Wi
40:26.’ SUFPLY oG

Fig. 1. The Circuit Diagram

and socket such as is usual when an
electric iron or floor lamp is installed.

{(Continued at foot of next page)

| BLuEPRINT
NYORW IS

Nararosur g 95~
MULIAMPIETER

USED, i
s 2% —
QUICK-BREAK SWITLY H \ l *
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) 9-50
2% MIULLIAMMETER
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i \ 2men 7 5
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Y’ nr0? / -
: ‘o 0@ /
EBONTE HT" . .
b 14 ¥ '3 4 &
S
- ;
or- AMOE M,

48,

(ol (B
Fig. 2. Wiringl Diagram.
Blueprint available, price 1/-.
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For the Newcomer to Wireless : Reaction

f YOULD you tell me something about
\_4 reaction? I know that it enables
one to get a high degree of amplification,
but I don't quite understand how this
is brought about. :

It'll be easiest if we think, to begin
with at any rate, of a single-valve set.
You knowthat the energy brought in by
the aerial and applied to the grid of the
valve is very small indeed.

Yes, I have realised that.

Well, now, in the plate circuit we have
quite a respectable amount of energy,
sufficient to move the diaphragms of a
pair of telephones, though the set is
hungreds or insome caseseven thousands
of miles from the transmitting station.
Where does this energy come from?

I have never thought about it. I sup-
pose it comes from the high-tension
battery?

Exactly. We might compare the plate
circuit with a pipe carrying steam at
high pressure and the grid circuit with a
tapin this pipe. The tap can be opened or
closed by the expenditure of very little

energy, but its opening or closing may

make an immense difference to the
amount of energy delivered by the steam
pipe.
Then the grid really controls the flow
ofcurrentfrom the high-tension battery?
That’s precisely what happens; it

causes that current to fluctuate. That
is the acticn of the grid.

I see what you’re driving at—action
and reaction.

You are quite right. We willcomeina
moment to the reaction of the plate
circuit upon the grid circuit. Meantime
you know probably that the exhaust
from the cylinders of the steam engine
is led up the smokestack.

It is for that reason, of course, that a
mixture of steam and smoke comes out
of the funnel of the loccmotive in a series
of puffs.

Just so. Now why is this done?

Well, the passage of the steam up the
funnel or smokestack leaves a vacuum
behind it and air rushes through the
furnace to fill this vacuum.

In other words the greater the volume
of the exhaust steam the more air will
be drawn through the furnace and the
hotter it will become.

And conversely the hotter the furnace
the greater will be the amount of steam
delivered to the cylinders and, therefore,
the greater the volume exhausted, 1
suppose ?

That is quite true until a certain limit
is reached. You see then what happens.
The furnace actsupon the steam pressure
and the steam pressure reacts upon the
furnace heat.

Yes, I follow that. L

It is just the same with the wireless
valve. We can feed back into the grid
circuit energy from the plate circuit by
coupling coils together.

Just what happens.if we do?

Think ofitin this way. A tiny impulse
reaches the grid of the valve. Its
incidence causes the grid to modify the
plate current. There is a change in the
amount of energy thatit delivers. Owing
to the coupled coils this change is passed
back to the grid circuit, amplified inside
the valve and passed on once more to
the plate circuit in very much larger
form. Itisnow re-transferred to the grid
circuit and the cycle of operations con-
tinues. The net resultis a huge building
up of energy in the plate circuit.

Does this go on for ever?

In theory it might butin actual prac-
tice there is a limit, for the valve bursts
into oscillation if we carry things too far.

Then by making the reaction coupling
adjustable we can control the feed back
of energy?

You've got it exactly, 1If the reaction
control is smooth we can work up signal
strength to something considerable
before the valve goes into oscillation.
You will see that reaction does give us a
wonderfully handy means of increasing
the sensitiveness of the receiving set.

“A MOVING-COIL OUTPUT

UNIT”

(Continued from preceding page)

If the output unit is to be coupled to a

“mains’’ receiving set, or used with a set
employing a mains eliminator for H.T., it is
essential that the ““pot’ field winding be
perfectly insulated from the *“ pot "’ casting.
Any leakage at this point would be liable to
cause the moving coil to be burnt out, if the
coil happened to scrape the side of the air
gap in working.

1f any doubt is felt as to the insulation

of the field winding, a couple of z-microfarad
fixed condensers, joined in parallel, should
be connected between the terminal marked
L.T.— on the unit andthe L..T.—~ terminal
on the receiving set.

When the set is switched on the needle
of the milliammeter will swing over until it
i$ pointing to the number of milliamps

actually passing through the output valve,

Sudden kicks of the milliammeter needle
denote either insufficient or too much grid-
bias on the output valve or valves, or altern-
ately that the output stage is not capable
of dealing with the signal voltage passed
on to it by the preceding stages of the
receiving set,

Left.—A plan
view of
the Unit

Fig. 3 (right)
Method of
Connecting

HT+  0-5O MILLIAMMETER  guici-8rEAK

SWITCH,
————

N

|
] 00
\ [
DA
R
POT FIELD
CURRENT INPUT

Unit to
Receiver

oUTPUT T0
POT FIELD Lol

/—ALJ

T0 MOVING g
.
o 5

!

Kb’ﬂ[ K EMFE ABSORBING
RESISTANCE
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UST before the end of last year, refer-

ence was made in AMATEUR WIRELESS
to a visit made by the Editor and myself
to the Chippenham Works of the Westing-
house Brake & Saxby Signal Co. in order
to inspect a new metal rectifier which had
been developed by that company. The
increasing use of alternating-current mains
for the supply of the various voltages re-
quired in a wireless receiver has focused
considerable attention upon rectifying and
smoothing circuits. The average thermionic
rectifier used for high-tension eliminators
and the gas-discharge tube employed for
low-tension supply both possess several
disadvantages, not the least of which is the
comparatively fragile nature of the recti-
fiers themselves, ’

A No-trouble Rectiﬁér

Clearly, if a rectifier can be produced by
arranging a contact between two different
metallic substances we shall have a robust
unit which, with proper care, should be
“ever-lasting.” This idea has occurred to
many engineers in different parts of the
world, and, indeed, many readers will pro-
bably be aware of the Kuprox metal recti-
fier, which has been available for use in the
United States for some considerable time.

The Westinghouse Brake ‘& Saxby
Signal Company began to investigate this
problem some five vears ago. The problem
of rectification is, of course, of great import-
ance in the general world of electrical
engineering, of which radio engineering is
only a branch. Considerable time was spent
in patient research, as the result of which
the metal rectifier emerged as a commercial
and thoroughly sound proposition.

Numerous applications of the principle
were shown at the visit already referred to,
but the device at that time was only avail-
able to the manufacturers. Indeed, the

- Ferranti trickle charger, which is a well-
known instrument employing the Westing-

- house metal rectifier, had just made its
appearance on the market, and since that
time several other units have appeared,
marketed by various firms.

The Editor of “ AW.” and 1 felt that it

Our Technical Editor Describes

the Construction and Discusses
the Features of the New Copper-

Oxide. Rectifiers

would be a matter of great interest to the
general public if they could obtain these
rectifiers for experimental purposes. The
disadvantage ol such a proceeding from the
manufacturer's point of view was that
there are certain limits within which it is

essential the rectifier be used. We ex-
pressed the view, however, that if these
disadvantages and limits were clearly
pointed out to the public this difficulty
would disappear.
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Fig. 1. Curve showing rectifying properties
-of Copper-oxide-Metal Contact

Subsequently a number of experiments
with these rectifiers were carried out at the

- Furzehill Iaboratories. These convinced us,

more than ever, that the unit should be
available to the general public. We found

that the factor of safety was quite good -

and that, provided that the rectifier was
not mishandled, it would give excellent
service without trouble. We are pleased to
note, therefore, that the Waestinghouse
Company has now produced three types cf

metal rectifier, made up specially for the.

home constructor and the experimenter.

L

NO VALVES

NO MOVING PARTS
NO CHEMICALS

These are particularly neat in form, as will
be seen from the photographs accompany-
ing this article. The units made are
two I.T. rectifiers and one H.T. rectifier.

The I.T. rectifiers cach deliver up to
6-volts D.C., depending upon the alternat-
ing voltage applied, while they deliver cur-
rent outputs of 1, ampere and 1 ampere
respectively. The high-tension unit will
give an output of roo milliamps at 200 volts,
although in practice the actual output
available is somewhat less than this, owing
to the current taken by the filters; but,
even so, this gives ample reserve for most
practical purposes. This point will be dis-
cussed in greater detail in a future article.

I propose in this article to describe the
construction of these rectifiers and show
what their limitations are. Next week I
shall describe the way in which the recti-
fiers are built up into units and give details
as to how the units may best be employed
in various kinds of circuit, and shall also
give figures regarding the resistance of the
rectifier unit and so on, based on the
results of tests made in our laboratories.
Following issues will contain descriptions
of both H.T. and L.T. eliminators incor-
porating these units.

Double-wave Rectification

One point to which attention may be
drawn is that the units all work on a bridge-
rectifier arrangement. The advantage of
this is that double-wave. rectification is
obtained without ‘the necessity for the
double voltage on the transformer. _Thus
in the case of the unit required to deliver
200 volts output an ordinary rectifying
arrangement would require a transformer
delivering about 450 volts with centre tap-
ping. Apart from the greater convenience
and less risk of unpleasant shock, the
saving on this part of the equipment $hould
be taken into account when assessing the
value of the unit. In the case of the H.T.
unit in particular, the production of 100

_ milliamps output is a matter of no_little

difficulty with the methods in general use
to-day. = " R :

(Continued on page 910)
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Baring Wire

‘ HAT wireless fan does not use a

pocket knife when wiring up and how
many have never cut into the wire when
scraping insulation off ?

FILED MOT<r,

The Best Way to Scrape off Insulation

If with a small round file a semi-circular
notch is cut into the blade of the knife, as
shown in the drawing, this will not happen.

When stripping insulation, roll the insula-
tion, at the point to be cut away, lightly
between the ball of the thumb and the edge
of the blade, just allowing the surface to be
cut, then slide the wire back into the slot
in the blade, grip firmly, and the insulation
will come away with a slight pull. F, T,

An Excellent Earth

REALLY excellent earth can be made
in the manner indicated in the
drawing given below.

A square of zinc, copper, or lead—whicL
ever 1s easiest to obtain—is cut as show;.
in the left-hand drawing, the centre being
drilled to take a terminal to which the
connection to the set is made. A direct
soldered connection can be made and :f
strong, is preferable. A plate of not less

than 18 in. should be used, this giving a
spiral some six feet in length. The writer
A H.

has used his with greag success.
TERMINYAL

S

How to Make a Good Earth-plate

Facilitating Rapid Wiring
ANY amateurs make use of a
“hook-up’” board on which circuits

may be given a preliminary test. On the

" board are wusually several insulated
terminal strips to which components
may be roughly wired.
To facilitate rapid connection and dis-
connection, it may be considered worth

while replacing the heads of the terminals
used with small butterfly wing nuts.
These are more easy to screw up than
ordinary milled-head -terminal tops, and
so remove the danger of loose connections.
The wing nuts may be obtained from most
ironmongers and are tapped in all
sizes from about 2 BA, M. L. B.

Tapping the H.T. Battery

HERE an H.T. accumulator is used,
it is often found that the tapping
points are somewhat difficult of access.
The following method will appeal to many
readers, especially those who are fond of
trying out new ‘‘hook-ups,’”’ as the actual
tapping points are suitable for wander
plugs, clips, or even bare wire.
First obtain a number of H.T. connectors,
according to the number of tappings re-
quired, and a similar number of pillar-type

FRoM ;}
\\

O ’ |

O
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TONT
Tapping the H.T. Battery

terminals and round-headed screws. Then
prepare a strip of plywood, about 214 in.
wide and of a length to suit individual
requirements. ‘
Space the connectors evenly along the
board and screw down, using the terminals
and screws for this purpose, as shown in
the drawing. Finally, connect up the tap-
pings from the H.T. battery to the ter-
minals and mark the panel accordingly.
The panel is then ready for use and can be
fitted in the most convenient place. F. T.

Cutting Paper Diaphragms
LITTLE difficulty may be experi-
enced in marking out paper dia-

phragms for cone loud-speakers. After

cutting a circle of the required diameter
it is necessary to cut a V-shaped section
from the circle, so that when the two ends
are joined the cone will form the requisite
angle—usually 120 degrees.

It may be a help to amateurs to know
that for a 120-degrees cone, and allowing

a reasqgnable margin for joining the edges

when the V-piece has been removed, the
angle of the cut-away piece should be
50 degrees. This may be measured by a
protractor, or by a o-—180 degrees con-
denser scale or the protractor markings on
the backs of most 12-inch rulers, if the
proper instrument 1s not at hand K. B,

Improvised Taps

SEFUL taps for small holes in soft
material such as cbonite can be made

GRS (LT W FILE

A Useful Tap made from a Screw

from ordinary brass screws. A screw of
a suitable size for the hole should be selected
and slots filed down its sides with a hali-
round file, thus forming cutting edges.
Three or four slots will usually be sufficient.
The threads at the ends of the screw should
also be tapered off a little to permit the
“tap” easily to be inserted into the hole.
The tap may be operated by means of a
screwdriver placed in the nick in the head,
or, alternatively, the head may be filed
square so that it may be placed in a tapping
wrench. M. B.

Making Cone Washers
O those readers who have difficulty in
obtaining the little metal cone washers
required for attaching the cone to the reed
of the unit when making up cone loud-
speakers, the following tip, describing how
they may ecasily be made, will be of interest.

Making Cone Washers

Discs, an inch to an inch and a quarter
in diameter, should be cut from thin sheet
metal and f; in. holes drilled in the centre.
The disc should then be cut as shown in the
drawing given above and the cone formed.
The overlap should then be soldered.

When doing this it is advisable to sce,
before soldering, that the metal cones fit
the paper cone, W. McK.
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Talkies!

Y HAVE never been quite sure whether

the gramophone or broadcasting could
properly be referred to as ‘‘talkies,”” the
aundio equivalent of ‘“movies.”’. Supporters
of either of these forms of sound repro-
duction have made no claim to this rather
undignified name. However, the weighty
problem has now been solved by the per-
fection and commercial use of a new form of
sound reproduction—sound photographs.
For a year or two, experiments have been
carried out by workers on “ acoustic films,”
“movietones,” and “ phonofilms,”” all of
them trying to obtain perfect quality repro-
duction of photographic seund records,
with the ultimate object of synchronising
them with cinema films. Public demon-
strations have been given from time to
time, but it was not until comparatively
recently that anything like perfection was
obtained.

The Battle of the Gauges

Unfortunately, there is a very big fly in
the ointment, so far as sound films are
coitcerned. With the exception of one
process (which uses a gramophone record)
all the systems make use of sound photo-
graphs on a moving band of film—and the
form of band is different in almost every
case! One system has the photographic
sound impressions on the left edge of the
movie film and of a certain “width”
another has a different ““gauge”—on the
right side—and yet another puts the sound
image on a completely different film to the
“movie” using the full width of that film,
and obtaining synchronisation by mechani-
cal means. Thus, a cinema which is equip-
ed with, say, “A’s’’ apparatus, can only
use ‘' A’s” talking films, “B’s,” “C’s,”” and

all the others being of a different gauge.

That Cough!

Several times lately, I have noticed that
one of the musicians in the London Wireless
Orchestra has been afflicted with a cough.
One is brought to earth with a bump from
pleasant dreams of moonlights and Spanish
serenades, by that gruff “Hem !”" Perhaps
the B.B.C. will be good enough to supply
their musicians with cough lozenges, or large
handkerchiefs, with which to stifle these
human atmospherics.

Meving-coils

Moving-coils certainly seem to have won
the day so far as quality loud-speaker
reproduction is concerned. A good many
receiving sets, however, will not take very
kindly to this type of loud-speaker——the
receivers” faults are shown up in their true
and terrible tonal colours. The moving-
coil principte may also be applied to head-
phones, where quality is preferred to

quantity. I do notsuggest suspending large
and heavy electro-magnet pots over one's
ears, or that a “‘sixty amp-hour actual”
should. be carried about in the waistcoat
pocket! Permanent magnets may be used
and the coil can be made to drive a small
mica diaphragmsuspended onrubber bands.
No! I am not talking through my hat!
1 have actually listened for long periods
with such a pair of headphones, and T can
assure vou that the quality was wonderful.
A friend of mine, who is a moving-coil
enthusiast, constructed these headphones

more out of curiosity than anything else,

and now he is taking out a patent!
Big Ben

In the early days of broadcasting, it was
wonderful to hear the deep tones of Big
Ben chime the hours. But now we have
become so sophisticated that the wonderful
old clock has lost its sentimental appeal.
Indeed, when the clock has to chime its
long, long, hours, it makes many of us use
unpleasant adjectives. Unfortunately there
is no radio device that will speed up the
chimes ! Perhaps on certain occasions, the
B.B.C., would ‘““take it as read '’ at the end
of the first chime and thus give us much
relief. Or could they relieve the monotony
by making a tour of the clocks of the
metropolis?

An Instrument that Went Wrong
I had an amusing experience the other
day at Boreham Wood. Mr. Reyner, in his

-new laboratery, has some very delicate

apparatus for measuring high-frequency
resistance. It consists of a small thermo-
couple which is heated by passing the high-
frequency currents through a very fine wire,
The whole gadget is so fine that you have
to look hard to see the wires, and it is en-
closed in a little glass bulb from which a
large part of the air has been exhausted.

T asked whether this was done for pro-
tection first and foremost, as it appeared to
me that otherwise the risk of damage
would be high indeed, with such very fine
wire. I was told that this is not the primary
reason, although the glass bulb certainly
did serve as a protection. The principal
reason, however, was to increase the
sensitivity, it being found that by reducing
the pressure of the gas inside the bulb the
sensitivity of the arrangement can be
increased some fifty times. In addition, the
glass bulb serves to shield the thermo-
couple from draughts which affect the
temperature and consequently give rise to
misleading results.

On this particular measurement, which I
saw him conducting, he was taking readings
on a sensitive microammeter which was
indicating the voltage developed by this
little thermo-couple. Incidentally, this

A A
meter is so sensitive that one can read
1/10th of a ‘micro-amp. 1 ask vou! To
resume, however, I noticed our Technical
Editor burbling to himself as if he were
dissatisfied about something, and he finally
told me that he could not get the results
correct. He went through several calcula-
tions at the end of which he brandished a
sheaf of figures in my face. ‘“There,”" he
said, asif it were my fault, “ If the test was
satisfactory, these points all ought to lie
on a straight line and I'm blowed if they
do!”

Otd Sol

At this moment, the sun shone in and
blazed through the windows of the labora-
tory, on to the apparatus. At the risk ot
appearing untruthful, I pointed this fact-
out, and to our surprise we found the
needle of the meter tripping merrily up the
scale. With a shriek registering some strong
emotion—I do not quite know what—Mr.
Reyner puthis hand over the thermo-couple
when the needle immediately proceeded
to retrace its steps.

1 suppose I ought to say that he turned
with a smile of quiet triumph and said :
“ There—in this interesting demonstration
of the powers of the infra-red rays in the
sun’s light—we have the explanation of the
discrepancies in my measurements.” What
he actually said was: “"Well of all the
prize mutts. I ought to have thought of
that!” "I quite agreed with him because,
with a flash of unusual intelligence, T had
been able to see what was happening myself.
The sun’s rays were beating down directly
upon the thermo-couple as a result of
which it was becoming heated and giving
an indication on the meter, in addition to
that produced by the heating effect of the
high-frequency current. The variations in
temperature, as the sun went in and out of
the clouds, was sufficient to introduce
discrepancies in the results.

Insulation

The use of systoflex and other forms of
what the Americans call “spaghetti,’” is
again becoming popular with amateur
wireless-set constructors. Where the wires
are not above earth potential, so far as
H.F. currents are concerned, a number of
wires may be run quite close together, if
they are protected by “spaghetti.” But
even if you wuse this form of insulation on
the wiring of your set, it is well not to have
any wire earrying ‘' H.T. plus” touching an
L.T. wire. The insulation may prevent a
short cireunit, but other troubles, sach as T
had a few nights ago, may develop. My
particular trouble was a nasty crackling
noise, similar to that caused by a bad H.T.
battery. As the set was working entirely
off the electric light mains, however, this
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5 On Your Wavelength! (continued)
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particular source of trouble was ruled out.

Eventually the trouble was traced to actual -

arcing from .a 100-volt H.T. feed. wire

through the “spaghetti” to the copper

screen. The set had been in use for several

months before the trouble developed,

and it wasn’t too easy to trace, for no
- wires appeared to be touching or **shorting "

in any way. .

Timely Help

After a long period, during which the
worst was feared, the Italian airship which
set out for the North Pole has got into
touch with civilisation, and it was through
wireless alone that this was possible.
If, as is to be hoped, a rescue is effected,
General Nobile and the members of his crew
will owe their lives to the fact that their
equipment included transmitting and
receivingsets. A pointof particularinterest
toreaders is the part played by amateursin

" establishing contact with the crew of the
wrecked airship. It-was a Russian amateur,
searching round with his short-wave
receiver, who first picked up the Ifalia’s
SOS. Signals wereso faint that they were
barely readable, but he was able to get
down the greater part of the message.

Short Waves and Distance

The exact position of the airship’s crew
was discovered by amateurs again, for it
was two living in America who received the
message, giving the latitude and longitude.
Once it had been ascertained that the air-
ship’sapparatuswascapable of transmitting
and receiving, pretty regular communica-
tion was soon set up between the various
shore stations and the crew. One curious
fact is that at most times, signals from
Rome were better received than those from
stations within the Arctic Circle and,
therefore, at quite short range.

Our Debt to the Amateurs

I don’t suppose that the man-in-the-
street realises quite how much we owe to
the work that has been done by amateurs
in this country, and in others. It is not
too much to say, that it was they who first
showed the possibility of transmitting over
enormous distances with small power and
it is very largely due to them that so much
use is now made of the short waves. The
amateur transmitter, you see, jolly well
had to be efficient if he wanted to obtain
any respectable results. The power that he
might use was, and still is, limited. In
many cases the length of his purse limited
the watts, even more drastically than did
the authorities. He had, in fact, to set

" himself the task of getting the very utmost
out of every valve, coil, and congdenser in
his apparatus. The result is that we now
have S.W. transmittérs that can cover
enormous distances with tiny power behind

. them..

Rapid Progress

The simple short-wave receiving set,
too, with its detector valve and one or two
stages of note-magnification, owes its
development almost entirely' to the work
done by amateurs. Here, again, efficiency
and low cost were prime considerations. 1f
you compare the smooth-working easily-
operated short-wave receiver of to-day
with the squealing, chattering, unstable
thing of four or five years ago, you will
realise what a debt we owe to the amateurs.
And they are still hard atit, as you may see
any week-end at almost any hour, by
searching over the band a little on either
side of 45 metres,

Rather a Shame

I cannot, for the life of me, understand
why on the short waves, where there is
room for so many stations to work without
mutual interference, certain commercial
stations and a few foreign amateurs should
make a habit of transmitting on waves
either right on top of, or very close to, those
used by short-wave broadcasting plants.
PCJJ isacasein point. Hehad the use of
a wavelength of 30.2 metres for years, and
had, therefore, established a pretty good
right to it. Some months ago a morse
signal began to be heard right on top of the
Dutch station. During one of his twenty-
four-hour tests, this signal interfered for
hours on end. In self-defence, PCJJ has
now had to go up to 31.4 metres.” For a
time he was clear of interference there, but
the trouble has now broken out again.

An Increasing Nuisance

Matters are made all the worse by the
fact that this wavelength is shared, though
at different hours, by the American 2XAF,
The other night this station’s transmission
was ruined by morse interference and the
nuisance is becoming worse and worse,
Why should morse stations choose the
wavelengths of broadcasters?. One would
think that the telephony must interfere to a
certain extent with their own reception,
and the foolish part of it is, that a rise or
fall of a tiny faction of a metre would
suffice to make all clear.

The broadcasting stations, as a rule,
cannot alter their wavelengths from time to
time, for very good reasons. Many of the
more important ones are crystal controlled
and they are always conducting experi-
‘ments on definite pre-arranged wavelengths
with a view to discovering the ranges
obtainable under various conditions, the
presence or absence of fading, and so on.
There is room for thousands upon thousands
of stations below 100 metres with ample
separation and this kind of ether hogging
is utterly contemptible.

Another New Valve
Almost since the day when I first began
to write these notes, I have urged the need

for a special detector valve. When the
old general-purpose valve gave way to
specialised types, we got the H.F. valve,
the R.C. valve, the I..F, valve, then the
power valve and lastly, the super-power
valve. But there was not a special rectifier;

‘we had to put up with the H.F. valve, and
. to usc it for the job. It is good hearing to

learn that one enterprising firm of
manufacturers has at last placed upon the
market a genuine rectifier of a very promis-
ing kind. At present, only one type is
available, requiring .1 ampere of current at
4 volts. A noticeable thing is its very high
mutual conductance. The impedance is of
the order of 6,000 chms, whilst the magni<
fication factoris 12.3. ‘

Unique Characteristics

Owing to its specialised design, the grid-
current curve shows a very sharp and pro-
nounced bend. This is exactly what is
wanted for good results with a grid-leak-
and-condenser rectifier. The grid-volts-
anode-current characteristic also shows a
well-shaped lower bend, which means that
the valve should function nobly as an
anode-bend rectifier. I hope to be trying
one of these valves within the next few
days, and I am much looking forward to
doing so. One point of interest is that,
owing to its low impedance, it should make
for exceptionally good reproduction of the
bass notes ‘when used in a multi-valver. It
should "also improve the quality of the
single-valve set. I do hopethat thevalve
will be as non-microphonic as possible.

Don’ts for Radio Motorists

I have often seen it stated that it is
quite a simple business to chargé up one'’s
own wireless accumulators with the aid of
the car. All that you have to do, one reads,
is to place the L.T. battery in the box
usually occupied by that of the lighting
set and go out for a drive. On your return
you change over again and there is the
filament -accumulator ready for work."
Mmmm, yes. If yours is a six-volt light-
ing set the thing can be done without much
difficulty, and if you have a 12-volter you
could, of course, devise a suitableresistance.
Still, if you are wise you won’t go tinkering
about with the wiring.

But there are further points of some im-
portance. If you do think of charging
up your wireless accamulator in this way
for heaven’s salie remember not to use the
self-starter, or you will possibly not have
much left in the way of positive plates.
And do bear in mind that unless yours is a
very large accumulator you will probably
charge it at far too high a rate.

There is only one way really in which you
can make use of the car legitimately for
accumulator-charging purposes. You can
use it very handily to convey your battery
to the charging station.—THERMION.,
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A Recewer

O ensufe greatest signal strength from

a crystal receiver, it is advisable to tap
the crystal across a portion of the tuning
circuit. If this is done, the heavy damping
effect exerted by the comparatively low-
resistance crystal is considerably reduced,
and greater signal strength is obtained
than with the crystal across the whole
oscillatory circuit.

Special Tapping

The optimum tapping point is quite

The Construction is Quite Simple

critical and unless a specially-tapped coil
is constructed, the system is net very
practicable. There is, however, a good
scheme whereby the equivalent of a crystal
tap is achieved, but with a simple untapped
coil and a small variable condenser. The
arrangement is depicted in the theoretical
circuit diagram and is embodied in the
crystal receiver illustrated. " Instead of
taking the crystal to a point some way
down the coil, we connect it through a
variable condenser to the top of the coil.
Variation of this condenser gives us the
same effect as a variation of coil tapping.
But since the variable condenser is
comnected in the crystal circuit, it is
necessary to provide a path for the D.C.
component of the rectified current. A high-
frequency choke is, therefore, shunted
across the crystal and phones. It will be
found that on one particular setting of the

of Unique Design by the «

small condenser, the signals attain a maxi-
mum strength, waning on either side of the
critical setting. A point is reached where
the damping due to the crystal is reduced
as far as conditions permit and at the point
of minimum damping the signals are
loudest. -

One advantage of this system of “tap-
ping” is the fineness of crystal-tap control
—a far more gradual variation is possible
by varying the condenser than by varying
coil tappings.

The complete circuit
consists of a simple plug-
in coil tuned by a .0005-
microfarad variable con-
denser across which are
shunted two series arrange-
ments, one the variable
condenser and high-
frequency choke and the
other the ecrystal and
phones.

Construction

To build the crystal
receiver illustrated in the
photographic views and
reduced reproduction of
the blueprint the con-
structor will require the
following components,
Those mentioned first are
the ones actually used;
the others may be considered as suitable
alternatives.

Ebonite or bakelite panel, gin. by 6in.
by ¥} in. (Ebonart, Raymond, Becol).

.0oos-microfarad  variable condenser
(Burton, Burndept, Polar, Igranic, J.B.).

‘ooo1-microfaradvariable condenser (Bul-
gin, Cyldon).

Crystal detector, permanent type (R.I.
and Varley, Jewel Pen Co.).

High-frequency choke (Lissen).

Single-coil holder (Lotus, Lissen).

Terminal strip, 3in. by 2in. by 4
(Ebonart, Raymond, Becol).

3 terminals, one each, marked Aerial,
Earth, and Phones (Belling Lee, Eastick,
Igranic).

Baseboard gin. by 5in. by 3¢ in. (Car-
rington). : -

Cabinet to take panel and baseboard
{Carrington).

in.

AW Staff

The assembly is quite simple, especially
ifa careful study is made of the illustrations.
The tuning condenser and 4-inch dial are
mounted in the centre of the panel; on the
left is the capacity-tap condenser and on the
right the ecrystal detector. Three large
holes are drilled in the panel to take these
components and two small ones for wood
screws to secure the panel to the baseboard.
The choke and single-coil holder are
screwed on the baschoard, and at the back
is fitted the terminal strip, previously
drilled to take the three necessary terminals.

One phone connection is common to
earth, but if desired a separate terminal
can be fitted, in which case the strip should
be 1 inch longer and the extra phone ter-
minal connected to earth.

Wiring
A neat job can be made of the wiring if
Glazite insulated wire is used. The con-
PANEL 9X8°
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The Wiring Diagram, Blueprint Available
price 6d.

structor can refer to the theoretical or
blueprint diagrams when wiring. The
following -are the point-to-point connect-
iens: (1) Aerial terminal to one side of
coil holder, also to fixed vanes of variable
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Y the courtesy of

Messrs. Selfridges,
we were given an oppor-
tunity last week of see-
ing a demonstration of
the Fultograph, a sys-
tem of photo-transmis-
sion by no means new
in its bare essentials,
but embodying conie
improvements invent-
ed by Capt. Otho
Fulton, who was pre-
sent  and personally
conducted the demon-
stration. Naturally, the
system  would  work
equally well for trans-
mitting photographs
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BROADCASTING PICTURES by
the FULTOGRAPH

JUNE 23, 1"28

minutes to build up at
the-receiving end.
Before describing
Capt. Fulton’s particu-
lar method of sending
pictures by broadcast-
ing, it should be said
that he informs us that
he has given many suc-
cessful and interesting
demonstrations on the
Continent, and that it
is likely that a number
of Continental stations
will be broadcasting
pictures by his system

over a land-line, but : during the coming
broadcasting has the Capt. Fulton (centre) with his apparatus autumn. '

advantage that an infinite number of transmission is made, and the picture itself, As can be scen from ‘th'c illustrations, the
pictures can be radiated from one which measures approximately 4%;in. by Fultograph apparatus is py no means
point. Tor example, if the Fultograph 3% in., occupies about three and a half complicated. The transmitting and recetv-

were installed at 21.O, and corresponding
" receivers placed in a million homes, then
it would be possible for a photograph
of, say, the broadcasting artiste to be
transmitted to the million people, who
would then not only listen to his voice,
but see a *'still” picture of him. This is
not television, as generally understood,
for the B.B.C. would not be broad-
casting a photograph of the artiste as
he stood in front of the microphone, but
just a previously prepared photograph of
him. By Capt. Fulton’s method, it takes
about three quarters of an hour to pre-
pare the original negative from which the

The Fultograph Receiver

ing apparatus is very similar in appearance
and action. The sequence of events when a
picture is broadcast by the Iultograph
system is briefly as follows : The photograph
in the form of a prepared copper
foil, is wrapped round a cylinder,
which is rotated at about fifty
revolutions per minute by means
of clockwork, a contact needle
slowly traversing thecylinder
§ and acting in much the same
way as the needle in the old
phonograph. At the receiving end a
contact point is slowly traversing a

(Continued on page 912)
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tuning condenser, also to fixed vanes of
.ooor-microfarad variable condenser; (2)

Earth terminal to one side of choke, also
to moving vanes of tuning condenser, also to

¥

A Rear View of
the Crystal Set
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“The Circuit Diagram

other side of single-coil holder;
(3) Phones terminal to one side

of crystal detector;

(4) Other

~ side of crystal detector to moving

vanes

of .ooor-microfarad

variable condenser, also to other

side of choke.
When these four

“runs’® of

wiring are finished, check over

the connections to make sure everything
is all right, and then connect up aerial,
earth and phones, and plug-ina No. 35 or
40 coil, such as the Lissen, Atlas,
Igranic, Tunewell or Lewcos makes. Pull
out the knob of the R.I. and Varley
crystal detector and gently return it until a
sensitive “spot’ is found. Set the small
condenser about half-way in, and rotate
the tuning condenser until the local station
is heard. Then very slowly adjust the
capacity-tap condenser, until at one quite
definite setting the signals will come in at
greatest intensity.

If the long-wave Daventry is within
range (about 100 miles) it is worth trying
for as an alternative. A No. 150 tuning
coil is required. We shall be glad to receive
readers’ comments on the circuit embodied
in this receiver.

What is the reason for the almost come-
plete absence of talks from the Cork
programmes?
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ON'T think I am irritable because I

didn’t draw anything in the sweep-
stake, but the radio play on this theme did
not quite come over. As it happens, I had
read the story in a Sunday newspaper a
few days previously, and thought it was
well written. It is a different matter alto-
gether, however, dramatising for wireless

purposes an episode that reads “well.
Especially if it relates to dreams. In the

written story, Mr. Arthur Applin’s denoue-
ment was quite well brought out. But to
suggest a dream over the ether is often a
nightmare of a proposition !

* » *

On the other hand, the broadcast of the
Derby itself by Mr. R. C. Lyle was quite
an interesting affair. This is one of, the few
occasions where realism comes over well.
The hoarse shouts of the bookmakers and
the general movement of the crowd lend
colour to the story, and I think altogether
the Derby constitutes the best of outside
broadcasts.

> * *

A finer operatic broadcast than La
Boheme from Covent Garden the other
night is hard to conceive. It was perfectly
rendered by the principals, the tenor,
Signor Pertile, being an absolutely tip-top
Rudolf. Here is a case in point where
patience in understanding the good things
is well rewarded. I daresay lots of listeners
who are not familiar with the opera were
bored in parts, especially in the quartets,
where over the ether they might have
sounded somewhat chaotic.

> > *

If vou but had the time and opportunity
to analyse the parts, however, you would
marvel at the skilful manner in which they
are interwoven; the flippant Musetia,
checking her irate and jealous lover, what
time the love-sick pair, Mimi and Rudoli,
are chirping about loneliness in springtime,
Two totally different themes, but all
harmonising beautifully.

) > > *

My point is this:
“Hag’ of understanding worth-while things
the sheer joy of what it has to offer is yours
for ever. 1 sat listening enthralled, picking
up each line, picturing the coquette rushing
across the stage away from her pursuing
lover, while the two lovers sang their
delightful duet in each other’s arms. Some
ladies who were in the room with me at the
time talked about the weather'

Once you get over the'

=
Programme Criticism by Sydney A. Moseley

Believe me, a fine opera, like a fine poem
—such as, say, Gray’s “ Elegy,” or a clas-
sical picture such as vou pass by in the
National Gallery-—has eavned its fame.
Therefore, you cannot afford to deride
these big things. The most you can say is
that regretfully you have never had the
chance of appreciating them. Wireless
offers unbounded new opportunities in this
respect.

All this is inspired as a result of the
masterly performance of La Boheme. Not
by any means a high-brow opera, but one
full of colour, tunefulness, sentiment, and
movement. An excellent transmission for
which grateful thanks to all concerned.
Small wonder it was one of the few operas
the King attended at Covent Garden.

* * *

Didn’t you think that Sir Alan Cobham
had certain little tricks of speech which have
made the Prince of Wales a popular broad-
caster? A little slurring here and there !
The airman was only able to generalise on
his vast theme, and no doubt he was
brought to the microphone rather hur-
riedly. But it is an achievement in itself to
be able to do this. And many of us—when
we are retailing our experiences to our
grandchildren !—will certainly not fail to
recall this talk among the B.B.C.’s many
achievements.

* *> L
A word about the luncheon-hour con-

certs. A study of the last week’s pro-
grammes shows that we are given between
one and two o’clock on Tuesday an orches-
tral concert from the Savoy, on Wednesday”
from Frascati’s Restaurant, on Friday
from the Hotel Metropole, and on Satur-
day from the Carlton. Monday there was
an organ recital, and on Thursdays, we
appear to be given gramophone records.

This, on the whole, is an excellent
arrangement; but, since so many listeners
are away from home during these recital,
one wonders why the teashops, the cafés,
and the smallrestaurants which are without
music do not broadcast this highly popular
feature.

L d * L 4

And which, by the by, is the most
enjoyable? 1 have been canvassing mj
friends in the matter, and I find that many
of them plump for the Frascati programmes
because they are so light and popular.
Personally, 1 like the Carlton Hotel Octet,
directed by Rene Tapponier, which gives,
on the whole, a well-balanced programme.

If there was ohe criticism at all, it was
that T noticed a tendency to the frills awd
flourishes which used to characterise De
Groot (of immortal memory). One seems
to hear the striving of the pianist and the
second violin trying hard to anticipate the
mood of the moment of their leader. I
suppose the reply to all this would be that
they are '‘gingering up’ things.

Iy

Miss Gertrude awrence, the famous actress, at 2LO
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I_T is quite easy to -adapt the average
broadcast receiver so that short-wave
transmissions can be picked up; often it is
only necessary to change the size of the
tuning and reaction coils. We have in mind
receivers of the type exemplified by
“Britain's TFavourite Three,” a -simple
Reinartz detector and  amplifier fully
described in the January 28 issue and later
adapted for short-wave reception as des-
cribed in the April 7 issue.

Aslong as the first valve is the detector
valve, as in the receiver mentioned, the
conversion of a broadcast receiver to short
waves is usually a simple business. When,
however, we consider the problem of
adapting a more complicated receiver—one
incorporating a stage of high-frequency
amplification—we begin to ask ourselves
whether it is worth while, and often we
decide to forgo the thrills of the short-
waves simply because the necessary circuit
alterations that would be involved, such as
cutting out the high-frequency valve, do
not seem to be warranted.

Dual-purpose

But why adapt the broadcast receiver for
short-waves when there appears to be no
legitimate reason why a specially designed
receiver should not fulfil the functions of
broadcast receiver and short-waver? As
soon as we looked into the matter we saw

that there were distinct possibilities in the
“dual-purpose”’ idea and experiments were
put in hand without delay

The “Near and Far” Three-Four 1llus-
trated and described here is the outcome of
these experiments and the Technical Staff
have every confidence in commending this

898
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new receiver to all who desire to operate the
short and broadcast wavelength bands
with one receiver.

Briefly, the ** Near cmd Far” Three-Four
is a four-valver comprising one stage of neu-
tralised high-frequency amplification, a
detector and two stages of low-frequency
amplification, the first resistance-capacity
and the second transformer coupled. An
_ ingenious switching
l arrangement gives a
choice of three dis-
tinct circuits :

(1) Four-valver,
“medium and

The Receiver is not
complicated although it
fulfils so many purposes

long wavelengths.
(2) Three-valver, medium and
wavelengths.

(3) Three-valver, short wavelengths.
With No. 1 arrangement the listener has a

choice of at least six different Continental

stations on the loud-speaker, including

the long-wave Hilversum and Zeesen

stations, No. 2 arrangement provides a

long

DESIGNED AND BUILT BY T

good * locdl’ choice,—say 5GB, 5XX and
one other main B.B.C. station. And then
No. 3 opens up that vast field of reception
—the short-wave broadcasting stations and
amateur transmitters of the whole world,
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AS DESIRED—

A FOUR-VALVER

(MEDIUM AND LONG
WAVELENGTHS)

A THREE - VALVER

(MEDIUM AND LONG
WAVELENGTHS)

A THREE - VALVER
(SHORT WAVELENGTHS)
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IE “A.W.” TECHNICAL STAFF
H.F. Valve

A properly neutralised high-frequency
amplifying valve more than justifies its
existence when used on medium and long
~wavelengths, but as soon as we drop below
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about 150 metres its efficiency rapidly
deteriorates until at 100 metres the high-
frequency stage is a mere ‘‘passenger’’——
and worse, for it is adding to the complica-
tion of tuning without appreciably building
up the signals.

There are ways and means looming ahead
which seem to point to some interesting
developments in the art of short-wave high-
frequency amplification, but, confining
ourselves to present practicable methods,
we must admit that the )
sanest thing is to cut
out the high-frequency
valve on short waves—
hence the necessity for
the switching in the
“Near and Far”
Three-Iour.

As a broadcast
four-valver t he

receiver employs
a tapped aerial
tuning circuit and a split-
primary high-frequency
transformer between the
high-frequency and de-
tector valves. Reinartz
reaction is applied to the secondary of the
high-frequency transformer. The split-
primary winding of the transformer is a
centre-tapped plug-in coil, the secondary
and reaction coils being simple plug-in
coils,

This picture
gives a good idea of
the arrangement of
the components

(imateur Wireles

As a Three-valver

If the reader will cover up that part of
the circuit diagram consisting of the acrial
circuit, high-frequency valve and switch-
ing, it will be seen that the three separate

coils forming the transformer might just as

easily represent the aperiodic aerial coil,
tuned-grid coil, and Reinartz reaction coil

- of a typical short-waver. Connect the aerial

lead to the top end of the primary, earth
the other end, and there you are! That is
the central idea in the design of the
“Near and Far” Three-Four—to utilise as
far as possible the high-frequency trans-
former connections for the short-wave
tuning and reaction. Of course, the sizes
of coils for short-wave work differ from the
sizes necessary for the high-frequency trans-
{former, *but then one does not change
wavelength bands very frequently, so there
is no tedium on that score.

Ingenious Switching Arrangement

The switch is necessary to cut out the
high-frequency valve. By cutting out the
high-frequency valve we mean breaking the
high and low tension supplies. At the
same time, we can quite easily make the
switch do another necessary change—
connect the lower end of the primary to
earth.

The eight-point switch, therefore, per-
forms the treble duty of filament on-off
switch, H.T. supply switch, and coil-
earthing switch. Asviewed from the circuit

diagram, the right-hand position of the
switch givesa* through connection’” for the
high-frequency valve. One side of the fila-

ment of this valve is then connected to the

1..T.+ filamentlead, H.T.4 1 isled through
the switch to the centre tap of the primary
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( (Continued)

of the transformer and the anode of the
high-frequency valve is left connected to

the lower end of the primary.

The left-hand position of the switch

indicates a total disconnection
filament of the high-frequency
valve from the L.T.-+ lead and
of H.'T. 4 « from the centre tap of
the primary and in this position
the lower end of the primary of the
transformer {(now the aperiodic
aerial tuning coil) is connected to
earth and so the change-over from
four-valve broadcast to three-
valve short-waver completed, with
the exception of the aerial lead,
which must, of course, be trans-
ferred from the now inoperative
aerial coil to the topend of the
erstwhile primary of the trans-
former.

The aerial can be connected to the top

lead gives a master “on-off Con‘crol of the

filament supply to all four valve
The intending constructor of the “Ne:
and Far ” Three-Four wﬂlrcqmre the follow-

Two
of the

The Complete Receiver

ing components before starting the assemb-

ﬁlament switch in the positive low-tension Components

Ebonite or bakelite panel, 18in. by 7
(Raymond, Becol, Pertinax, Ebonar t).
.0005 slow-motien variable con-
densers (Polar ldeal, Burndept, Igranic).

in.

One .0003 slow-motion variable
condenser (Polar Ideal, Burndept,

Igranic).
Four anti-microphonic valve
bolders (Wearite, Ashlev, Ben-

jamin).
Four single-coil holders (Lissen, -
L &P). ,
H.F. choke (R.I. & Varley,
Wearite, Lissen, Trix, C.I>.M.).
Resistance - capacity - coupling

unit (Ashley, R.I. & Varley,
Lissen, Dubilier).
Low - frequency  transformer

(Ferranti A F.3, R.I. & Varley,
Teranic, Lissen, Powquip).

Double-pole change-over switch

of the coil or to the centre tap; in the latter ling.- Note that the components mentioned (Wearite).

case greater selectivity is obtained.

The fundamental connections
of a standard high-frequency
transformer must be familiar to
all, and it is sufficient here to
point out that it is only con-
structionally that the transformer
in question differs from the
standard three coils instead of
one 6-pin coil.

By the way, when using the
receiver as a three-valver for
medium or long wavelengths,

the aperiodic coil can be dis-
pensed with and the aerial lead
can be taken direct to the grid-
tuning coil of the detector valve,
either to the grid end or to the
centre- or “X’'-tap of the coil
in use,

The choke in the anode circuit of the original receiver, and the additional names
detector valve is part ef the reaction system

¢ nd should be a good one,
since its function 1s to
divert the high-frequency
component of the rectified
current through the reac-
tion condenser and coil
As the choke has to do this
on all wavelengths be-
tween 30 and 2,000 metres,
it must have a small dis-
tributed capacity and at
the same time a high
inductance.
Thelow-frequencysideof
the “Nearand Far” Three-
Four is so straight for-
ward as to pass without
comment. The detector
and  two  low-{re-
quency valves have
a common  high-.
tension supply
through H.T. 42, A

first are those actually incorporated in the
RERIAL : - OHTH
COMNVELTED T
NEL2340rS

LT+
m;}

wiring.

L“e-
The Circuit Diagram

254

can be considered as suitable alternatives.

This plan view shows the straightforward wiring

Panel-mounting rheostat (Igranic, Lissen,

G.E.C).

.0oo3-microfarad fixed con-
denser (Ashley, Lissen, Dubilier,
C.D.M)).

2-megohm grid leak and
grid - leak  holder). (Lissen
Dubilier, C.D.M.)

Neutralising condenser
(Gambrell, Igranic, J.B.)

Terminal or bakelite strlp, 101n.

by 2 in. (Raymond, Becol,
Pertinax, Ebonart).

10 terminals marked Aerial,
Earth, GB.—1, GB.—2, L.T.+,
LT.— HT. 41, HT. 42, L.S. 4+,

LS. — (Belling-Lee, Eelex,
lgmnic) Baseboard 18 in. by 10
in. by 34 in. (Carrington). Three
dialindicators (Bulgin). Glazite for
One foot rubber-covered flex,

Construction

The complete receiver,
as clearly shown by the
illustrations, presents an
imposing appearance, with
its symmetrically laid-out
panel  and  business-like
baseboard. There are alto-
gether five panel controls,
comprising the two tuning-

condenser dials, reaction-
condenser  dial,  change-
over switch and master

rheostat.

Three four-inch dials arc
equally spaced along the
panel and looking from the

“front (from left to right)
these are for aerial
tuning, high-fre-
quency tmnsforxm~r

> tuning and reaction.
(Continued on page 9o8)
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ﬂ]fm HFELENA MILIAIS again
in her inimitable charactcr
study on June 237
-but
hear her this time with a —
Lissen Battery in your set

Your sense of humour will be tickled when Helena
Millais broadcasts this week. Do not miss hearing her.
- Make up your mind to enjoy her funny character
&‘}fetches this time with a Lissen New Process Battery
im yeur set. You will hear her every word clearly and
every priceless inflexion of her voice will be true to life.
Fer in the Lissen Battery you get a new process and a
new chemical combination which yields pure D.C.
current. And all the time the current flew is abso~
. lutely noiseless, smooth flowing, steady, and sustained.
This lasts throughout the longest programme and
throughout menths and menths of use.

You should make a special point of having a Lissen New
Process Battery in your set in time for “Cur Liz.”
10,000 radio dealers sell it. Be sure you ask for itin a
way that shows plainly yeu intend to take no othcr—
delightful radie repreduction will be your reward.

60 volts (reads 66). . .. .. .. 711
100, (veads 108) .. .. e .. 121
60 ,, Super Power .. . .. - 136

‘9, Grid Bias .. .. e i/6 .
41 ,, Pocket Battery .. e ..each 5d.
4/6 a doz.

LISSEN LTD., 16 20, Friars Lane, Richmond, Surrey

Managing Director: Thomas N. Cole.

Advertisers Appreciate Mention of “AW.” with Your Order
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Polar Slow- motion Dial
LOW MOT ION dials, once Ioolxed upon
as luxuries, are now racovmscd
neeessities: it was with interest that we
tested the Polar slow-motion dial sent in by
Wingrove & Rogers, Ltd., of Mill Lane,

Old Swan, Liverpool. Tlris is provided with A } !
v desired angle is obtained.

two windows mounted horizontally and not
vertically, as is usual.” An indication is
obtained on a hair line on either side and

Polar Slow-motion Dial

the celluloid window is cut away over a
portion of the dial so that actualindications
may be written on the dial in pencil or ink
as required.  For this purpose, the two.
sides of the dial are useful, since a run of
stations very close to one another can be
logged alternately on one side and then on
the other.
. The dial is of the friction-drive type, giv-
ing a rotation of approximately 16-1, its
overall diaméter being 4 in. The motion
of the ‘operating knob is in the reverse
direction to that of the condenser, as is the
case with a large number of slow-motion
dials. The dial is fixed to the condenser
with a grub screw, a further hole being
drilled in the panel to accommodate the
spindle of the operating knob, this serving
to register the dial on the paneland prev ent
it from rotating.
The dial is finished in an attractive
moulded composition and is provided with
~an ulaptor whereby it can be made to fit
cither a. f-in. or Y4-in. spindle as desirved.
1t should find a ready sale.

Bulgin Panel Brackets

HE sloping panel has always exercised

a certain fascination. There are miner
disadvantages associated with its use, but
there are many readers who prefer to
mount their front panel on a slight slope.
The panel bracket which enables amy
desired angle to be obtained is, therefore,
useful since it allows of the best arrange-
ment being achieved in any specific
circumstance.

The panel bracket which we havereceived
for test from A. F. Bulgin and Co., of 9/11
Cursitor Street, Chancery Lane, E.C.4,
is designed to give this flexibility. It con-

as’

sists of two cast aluminium arms clamped

"cogethor at one end by means of .a screw

and nut.” At this point there is a boss on
each arm, which is provided with a ser-
rated face, By loosening the nutso that the
serrations disengage, the arms may be
rotated relative to each other until the
On screwing up
the nut again, the whole is rigidly fixed.
The brackets are attractively finished in
black crystalline lacquer.

Wright and Weaire H.F. Choke

HIGH-FREQUENCY choke is some-
times required which will carry a f
' f«LulV heavy current. This is pmtlcularlv

useful for eliminators where it is desired to

prevent high-frequency currents from leak- -

ing back into the eliminator. Such chokes,
however, must be able to carty-the full
high-tension current without seriousvoltage
drop. .

We have received from Messrs, Wright
and Weaire, Ltd., of 740 High Road, N.17,
a special choke constructed on these lines.
It is similar in general construction to their
well-known standard H.I'. choke, having
ten sections filled with enamel-covered wire.
The dimensions, however, are rather larger,
the bobbin being 11} in. diameter and
314 in. high.

On test it was foynd to have an induc-
tance of .94 henries, the maker's rating
being 1 henry; so that there is satisfactory
accordance in this respect. Tested on our
standard choke bridge, it .was found to
choke adequately over the broadcast band,
no sign of peaking being experienced
between 50 and 3,000 metres.

The D.C. resistance was 72 ohms and

i

Wright ami Weau:e H.F. Choke

the choke was found to carry a current of
250 milliamps without mpprecxable tem~
perature rise. S

Lotus Push-pull Switches
OTUS jacks and switches are well

known, but one of the disadvantages
hitherto has been the fact that soldering

connections were necessary.  Recently,
Messrs. Garnett, Whiteley & Co., 1.td., of
Broadgreen Road, Liverpool, have pro-
duced ‘a range of jacks and switches in
which terminals are fitted and we have
received for test one of their battery
switches which is a particularly. pleasing
job. It is of the usual push-pull variety, a
sharp snap dction being gbtained with a
good contact. The motion is not large,

small- Teak current is started,

“wire until it causes

Lotus Push-pul‘l Switch

while the contact is positive. A mneat
operating knob is provided, and the com-
ponent can be recommended for use,

TRANSFORMER TROUBLE
rI‘RANSFORl\IER trouble is one of the
bugbears of the amateur constructor,
as it either means replacing the burnt-out
component with an entirely new one at
considerable expense, or else sending the
burnt-out transformer to be rewound—a
lengthy performance during which time the
receiver 1s usually out of commission.

It is generally assumed that trans-
former breakdown is due to one of two
causes 1 '(a) a burn-out due to the passage
of excessive current, or (b) actual breakage
of the thin wire, caused by mechanical
vibration or rough handling. Neither of
these explanations appear to be very
convincing. In the first place the passage
of 20 or 30 milliamps is not likely to melt
even the thinnest transformer wire used in
actual practice; whilst as regards the effect
of mechanical vibration, it is not easy to
conceive the set being subjected to such
vielence as to fracture wire firmly wound
in position on a solid core.

It is more likely that the trouble arises
from - the effeet of electrolytic’ leakage

" currents driven by the high-tension voltage

across the thin layers of insulation. Once a
corrosion
would set in"at the point where the current
leaves the metal wire, especially if small
traces of moisture are present. Inthecourse
of time the electrolytic action eats into the
an actual fracture,
B.A.R.
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LISSENOLA
MCDEL No. 1.

(Therens motor)
1217 =« 101" » 6~

£2:2:0

LISSENOLA
MODEL No. 2.

{Garrard motor)
147 < 1137 < 1%

£3:79 :6

to Lissen’s new
portable
gramophone

- LISSEN hos entered the gsramdphone trade —

with a determination to make good in it. The
first productions are two portable gramophones
in different price fields. These are LISSEN’S
first contributions to the gramophone buying
public. LISSEN has got to make good in gramo-
phones right from the very beginning, and you
can be sure, therefore, that there is fine value for
money concentrated in the two portable models
illustrated on this page.

TAKE A LiSSENOLA PORTABLE
WITH YOU ON YOUR HOLIDAYS

Do this year what you may never have done before—take a
portable gramophone with you on your holidays, and be
sure it is a new LISSENOLA portable. On the river, in the
car, in your garden, use it indoors. You can take the
LISSENOLA Portable Gramophone with you everywhere.
The large model is better than many indoor table grands
sold at double the price.
The LISSENOLA Portable will happily pass away many
of your leisure hours, no matter where they may be
spent. The range of tone reproduction is wider in the
LISSENOLA than in any other portables sold at double
the prices, because the horn in each LISSENOLA is
longer than any portable horn except the most expensive
kind. There is a fine sound-box fitted to each
LISSENOLA model. The moter is strongly made and
silent running. Fittings are bolted on—not merely
screwed in. They, therefore, do not come loose. Heavily
nickel-plated fittings throughout. Case is covered in
black morocco grain leather cloth. Every LISSENOLA
Portable is compact, easy to carry, light, handsomely
finished. 'The lid of each machine carries eight 10-inch
records. Each machine plays up to 12-inch records.
Should your music dealer be unable to give you prompt
delivery, ORDER AT ONCE DIRECT FROM FACTORY.
Kindly give dealer's name and address. State machine
required. Remittance may be sent with order., or the
machine will be sent by return C.O.D. merely on receipt of
your order on a post card.

7 DAYS APPROVAL
If you are not entirely satisfied with your
LISSENOLA Portable Gramophone after trial,
you can return it to the factory within 7 days of
purchase, and your money will be willingly
refunded in full.

GRAMOPHONE lA

THE LISSEN TRADITION FOR FINE QUALITY
AND BIG VALUE FOR YOUR MONEY IS
FULLY UPHELD IN THESE TWO NEW
LISSENOLA PORTABLE GRAMOPHONES.

LISSEN LIMITED

FRIARS LANE, RICHMOND, SURREY.

Thomas N. Ccle, Managing Director.
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RULES.—Please write distinctly and keep to the point. We re
question al a-time 1o ensure a prompt reply, and please put sketches, layouts,
and address. See announcement below,

High-resistance Moving Coils.

Q.—Is any advantage to be gained by using
high-resistance moving coils in moving-coil loud-
speakers >—D. R, (Hindhead).

A.—Tt is certainly best to use high-resistance
moving coils, since as they have more turns
than low-resistance coils to ** cut "’.the mag-
netic field created by the magnetic system,
they enable greater volume to be obtained.—
C. L.

A Frame-aerial Tip.

Q.—Can vou suggest a way in which a frame
aevial may be connected up to a receiver without
the mecessity for using straggling pieces of wive ?
—G. F. (Welling). ~

A.—Instead of taking the ends of the frame
winding to terminals, they may be connected
to an ordinary jack plug. The latter can be
fixed to the Jowest arm of the frame and when
required in use may be plugged into a suitable
jack incorporated in the actual receiver. In
this way wires connected between the frame and
the receiver are obviated.—C. A.

Neutralising Condenser Short-circuif.

Q.—1I recently burnt out a split-primary H.F,
transformey, the cause of which was a shovi-
circutt across my neutvalising condenser. I have
traced the trouble to a loose fitting between the

: Moviazg plate spindle and the bush through which

the latter passes. The trouble is now remedied,
but to avoid damage, showld the spindle again

When Asking '

Technical Queries

PLEASE write briefly
and to the point

A Fee of One Shilling (postal order
for preference) must accompany each
question and also a stamped, addressed
envelope and the coupon which will be
found on the last page.
Rough sketches and circuit diagrams
can be provided, but it will be necessary
to charge a special fee (which will be
quoted upon request) for detail layouts
and designs.
Bl 0]
become loose, I should like to incorpovaie scmz
safetv device.  Is this latter possible and, if so
how can it be arranged >—G. H. (Newcastle).
A.—You wili obviate further damage from
this source by connecting a fixed condenser

ply promptly. by post. Please give all necessary details. Ask one
) diagrams, etc., on separate sheets centaining vour name
Address Queries—AMATEUR WIRELESS Information Bureau, s8/61 Fetter Lane, London, E.C.4

between one side of the neutralising condenser
and the grid of the H.F. valve. The capacity
of the fixed condenser need not exceed .oox
microfarad, but must have mica dielectric.
—C. L. .

- Moving-coil Loud-speakers.

Q.—ds I intend lo construct a wmoving-coil
speaker Iishall be pleased to veceive yvour advice
vegavding the use of a suitable magnet system.
If good vesulis can be obtained bv using u pev-
maneni-magnet system, I should be saved some
trouble with vegard to curvent supplv, although it
is not impossible for me to obtain the necessary
cuyrent for an electro-magnetic svstem. I do not
wish to spoil the efficiency of the finished article
Jor the sake of a Little further expense in upheep.
—F. G. (London).

A.—We have tested many designs of moving-
coil loud-speakers, and although we have
found that permanent-magnet systems give
quite good results as far as reproduction is
concerned, we cannot help but admit that by
using an electro-magnetic system greater
volume and more “ punch’’ is obtained. In
country districts, where neither current supply
nor charging facilities are available, permanent-
magnet systems are, of course, most valuable.
—S. J.

FURTHER NOTES ON THE “Q”’ COIL

HAVE received a number of letters from

listeners expressing their appreciation of
the Q" coil and the trouble it saves in the
design of receivers. It is certainly an
advantage to be able to go ahead with the
make-up of a receiver or experimental
layout of some sort, without giving any
particular attention to the dual wavelength
problem. The circuit can be arranged to
make use of a standard type of coil, when
the'problem is automatically solved.

Transformer Windings

One or two readers have asked concern-
ing the windings for a transformer. This
can be made up by taking the details for a
simple aerial coil as already given in
AMATEUR WIRELESS No. 303, and winding
a suitable primary over the bottom end of
the outer secondary section. The switching

must be so arranged that this bottom end .

of the outer secondary section is the point
connected to earth or L.T. as the case may
be. The primary winding can then be
placed right over this end of the winding,
without introducing very serious capacity
cffects. If the precautions just mentiencd
are not adopted, then the primary winding
is close to a high potential point on the

“ary—same

By J. H. REYNER

secondary and heavy capacity effects will
result.

The windings are as follows: Second-
as for aerial coil—see AW,
No. 303. Reactica—same as for aerialeoil.
Primary—21 turns No. 36. Neutralising—
21 turns No. 36.

v .
PEYT T ANOE
onps

-+ Conmections of “Q "’-coil Windings

The best method is to take a length of
Empire tape, about % in. wide, and to wind
this over the bottom end of the winding.
The primary winding may then be placed
omn, over this layer of tape. If a neutralising
winding is required, a second layer of tape
should be wound over the primary and the
neutralising winding *hen placed on top.

RERCTIONY

Split Primary

The reaction winding is exactly the same
as that for the aerial coil, so that no further
description is necessary, but it should be
particularly observed that when making a
split-primary arrangement such as just
described, the primary and neutralising
winding must both be wound in the same
direction as the outer secondary section.
The end of the primary winding must be
connected to the beginning of the neutral-
ising winding, so that the two form one
continuous winding in the same direction.
I the twa ends are connected, the neutral-
ising winding will be in the opposite
direction to the primary and this will
result in instability and poor signal
strength.

The correct connections. are shown in
the diagrams. The beginning of the primary
winding goes to the anode, the common
point (i.e., the end of the primary and the
beginning of the neutralising winding) goes
to H.T., whilst the end of the neutralising
winding is taken to the neutralising con-
denser. Any standard split-primary circuit
may be used for the purpose, as for example,
that shown in the* ‘Q)’-Coil Four,” récentl‘y
published in AMATEUR WIRELESS, =~
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“1928” LOG
CONDENSER

n  SMALLEST, LIGHTEST
® and most EFFICIENT

100035 .
0005 /

Also mounied DUAL & TRIPLE
Write for Literature

Crcwn Works, Crickfewood, NW.2
"Phone : Hampstead 1787

critics

SEND to-day for this FREE leaflet,
it gives you complete instructions
on how to add a few inexpensive
Bulgin Components to your Cossor
«“ Melody Maker *’ and increase the
range, selectivity and volume
besides making your set a delight to
operate.

The addition of these accesso:ies
meets with the full approval
of Messrs. Cossor.

- A. F. BULGIN & CO.,
Radio Manufacturers : 9, 10, 11 Cursitor Street, Chancery iane, E.C.4
Telephone : Holborn 2072

7\ — 2\

PLUG-IN or SIX-PIN

Have you noticed that every plug-in or six-pin coil circuit
published in this journal specifies

TUNEWELL COILS?

Have :you thought that the reason why is because the “AW.”
technical dept. have tried them and found them satisfactory in

every way ?
SAVE MONEY GAIN EFFICIENCY

Prices: 25, 35, 50, 75 1/6 each. 30, 40, 60, 100 1.8 each. 125, 150 2/3 cach.
175 2/6 each. 200 2/9 each. 250 3,3 each.

New Improved C.T. 8d. each, extra.  Ditto, X Coils 1/- each, extra

MULLARD or THREE-WAVE TWO, LOW and BROADCAST
COILS, SIX-PIN TYPE 4/9 each. FORMER ONLY 2/9. BASES 2/-.

TURNER & CO. 54 Station Road, London, N.11

Lo T T Y VN

Amateur Wireless HANDBOOKS
each 2 / 6 net.

The Shielded Four-elec-
trode Valve.

Loud-speaker Crystal Sets.

Wireless-controlled Mechan-

~ ism for Amateurs.

The Wireless Man’s Work-
shop.

The Practical ‘¢ Super-het”
Book. )

Perfect Broadcast Reception.
The Short-wave Handbook.
The Practical Wireless Data

Book.

- Of all Newsagenis and Booksellers or by post, 3d.
extra, from Cassell & Co., La Belle Sauvage, E.C.4.
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IN A CLASS BY ITSELF

THE GOODMAN ** MINOR ” Moving Coil Speaker Equipment, at £4 4s.
the complete Set of Parts for 8 volts, with a consumptign of .5 amps.
is in' a class by itself. Any voltage or consumption supplied.
GOODMANS’ Moving Coil Speaker parts are distinguished by fine
workmanship, scientific design and best possible materials. The
price i low, but not at the expense of the Speaker. No better speaker can be had for home
use. Moving Coil Speakers reprodmce the whole range of audible frequencies—provided your
set delivers nndistorted signals, and you use only the best Loud-speaker Components. GOODMANS’
have had years of i in always ialisi in high-grade Lond-speaker Components.

Ask vour dealer—or send us full particulars of yvour set, efc., and we will give you
our candid advice.

Lists for MINOR Model sent free on request. Other Models avafilable.

OODMAN

27 FARRINGDON ST.LONDON.EC4

~ 716

MAKE YOUR OWN CONE

EQUAL TO THE FINEST YOU

SPEAKER

\ HAVE HEARD

Thousands of people
have a base of a
horn Joud-speaker
or gramophone
attachment, of which
they are proud.
They know there's
good mechanism in
it, good magnets
and coils. PROV. PAT. No. 9154

HAVE YOU ONE? Why not convert it into a hand-
some cone speaker worth £3 or more. _
By using our patent Wall Plaque you obtain magnificent results, as
the sound comes from rear of cone, also, and re-radiates from the
walls, filling the room with music of full volume and purity of tone,
eliminating metallic sounds often heard in horn type speakers. These
plaques are in cak or mahogany, 18in. diameter, highly polished and
supplied with silk cord for hanging to picture rail.

RENEWED OFFER. Owing to the enormous suc_ce:scof our last adv:ertLisemem_, we

are again offering to the next 500 a silk cone, in har
co’our, also special reed attachment FREE. :
These plagues fit Bullphone, Lissen and Brown g h ttach and alil

cone units, in fact, a good adjustable earpiece gives amazing reﬂ:!'ts and is easily fitted.
We a'so supply a Table Model, 4/6 Post Free, (Cone and Reed free). ’

BE IN TIME, Send now—7,6 Post Free, and secure your free gift to

CALYX CABINET CO., - Dert 2294 ROMEORD

ROAD,

Advertisers Appreciate Mention of “*AW.” with Your Ogder
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N July 6listeners will have the pleasure
of hearing the Duke and Duchess of
York from Weston-super-Mare, when they
will open’ the Queen Alexandra Memorial
Hospital. At 4 p.m. an orchestral concert
will be given by the Somerset Light
Infantry Band, and Mogg’s Military Band.
Franz Baumann, one of Germany’s
favourite radio entertainers will be heard
from 2L.O and 5X X on June 26. He sings
cabaret songs in several languages, and has
probably been heard before the microphone
more often than any British artiste.

Listeners to 2O and 5XX on July 3
and 7, will hear the famous ventriloquist,
Arthur Prince.

On June 27, a one-act comedy, entltled
Widow Engaging, by DBeatrice Forbes-
Robertson, the well-known actress, will be
broadcast from 21.O-and 5XX. The part of
Bessie Chilcote, the widow in the play,
will be taken by Gertrude Elliott (Lady
Forbes-Robertson).

William Thamson will give a novelty
broadecast from Glasgow on June 30. He wxll
play an instrument, the sound of which,
according to a B.B.C. engineer, resembles
that of elther a large Concertma or a
harmonium. Llsteners will be asked to try .
and guess the name of the instrument.
As an aid to listeners, the instrument is
small and is played with the mouth.

5GB listeners, will enjoy an attractive
variety . programme to_be broadcast on
June 29. The cast will include Clapham and
Dwyer, in Another Spot of Bother, Tommy
Handley, and the Johnson brothers.

A novel entertamment will be giv en on
July 1 from the same station, in the form of
a consort of ancient instruments. These
will include treble viol, a viola d’amore,
possessing metal strings, viola da gamba,
an instrument resembling a modern ’cello
in compass, an anciént bass viol and a harp-
sichord, rather like a modern grand piar}o.

An original musical comedy and revue
entitled The Linkman, will be broadcast on
July 7 from 21O and 5XX. The productlon
will be in the hands of Geor{:,e Grossmith.

On July 1, a service for the League of
Natlons in York Minster, will be relaved to
2L.O. This service is in commemoration of
the signing of the League Covenant. An
address will be gn en by the Bwhop of
Winchester.

Belfastlisteners will have the opportunity
of hearing the song of the nightingale on
July 6, when a complete concert will be

.

relayed from a rose garden by the side of
Belfast Lough.

On July 7, listeners will hear Wish
Wynn, who will broadcast impersonations
from the 21.0 studio. .

For the first time on June 27, the New-
castle station will relay the Pitman’s
Derby, the Northener’s name for the
famous race for the Northumberland Plate,
A running commentary, similar to when
the Derby was run, will be relayed from
the roof of the grandstand.

The popular radio artistes Olive Groves
and Aubrey Milward will be heard in
excerpts from nine musical comedies to be
relayed from the Birmingham studio to
5GB on July 2

Canny Crack, a “summary revuesical
entertainment in Five Gusts” by E. A.
Brian of Gateshead, will be broadcast from
the Newcastle station on June 25.

One hundred and sixty-two broadcasting
stations in the United States, who have
not satisfied the Federal Radio Commission
that their services are of public interest,
convenience, or necessity, have been
~ordered to close down by August 1.

In the course of the next few months the
African Broadcasting Corporation proposes
to increase the power of the Johannesberg
transmitter to 15 kilowatts, and to transfer
the plant at present being used to Bloem-
fontein. Itis stated also that the Durban
and Cape Town equipments are to be
improved,.

. : JUNE 23, 1928

As a result of a national survey under-
taken by retailers of wireless components
it is computed that receiving sets in the
United States now total approximately
12,000,000, not including crystal sets or
one-valve receivers of an obsolete type.

A new 1-kilowatt broadcasting trans-
mitter erected by the French Posts and
Telegraphs at Strasbourg can be frequently
heard testing after midnight on a wave-
length of 1,040 metres. For experimental
purposes gramophone music is transmitted,
all announcements and calls being made in
both the English and French languages.

From the present date to August 1, Mos~
cow will transmit concerts through the
great Komintern station only; its wave-
length is 1,450 metres. The old Popoff
transmitter has now closed down.

Although, in many quarters, the new
Vienna Rosenhuegel transmitter has been
referred to as a 6o-kilowattstation; accord-
ing to the rating set down by the Union
Internationale of Geneva, its aerial power
is 15 kilowatts,

French—and probably foreign—listeners,
who have picked up regular transmissions
at 1.15, 6.15, and 8.15 p.m, with the
announcement : Ici nouveau Poste Radio-
telephonique vegle sur 1,370 meives, will be
interested to learn that the call is put out
by the Naval station 'at Brest, which
proposes on June 24, to broadcast a com-
mentary on the motor races organized by
the Automobile Club du Finistere,

ANE and ANH, Bandoeng (Dutch East
Indies) now broadcast regularly every
Tuesday, Wednesday, and Thursday
between 12.40 p.m. and 4.10 p.m. G.M.T,,
on 31 and 17 metres respectively.

It is reported from France that the
power of Radic Paris has been increased
from 3 to 10 kilowatts. The Eiffel Tower
will shortly also be testing the new 100-
kilowatt transmitter which is being installed
by the Campagnie Radio France.

A Derby Scene.—Making a Movietone picture of the famous race.
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BROADCAST TELEPHONY

{Broadcasting sfations classified by country and in order of wavelengths).

Kilo- Stationand TPower Kilo- Stationand Power Kilo- Station and Power
Metres cveles  Call Sign Kw. Metres cycles Call Sign Kw. Metres cycles  Call Sign Kw.
GREAT BRITAIN 266.4 1,726  Lille (PTT)... HUNGARY
24 12,500 Chelmsford 267 1,723 Strasbourg 5571 538 Budapest ... 13.0
(35W) 20.0 272;4 1,701 Bordeaux . . 0.5 ICELAND
252.1 7,790 *Bradford (2LS) o.2 273 1,098 Limoges (Prl) 0.3 333.3  goo Reykjavik ..... P ]
292.7 1,700 *Sheffield (6FL) o.2z 261 1,050 Radxo Lyon ... 1.3 IRISH FREE STATE
£75.2 1,000 *Nottmgham : 295 1,015 Rennes .. 0.5 315.1 940 Dublin (2RN)... 1.5
(sNG) o2 302 993 Radio Vitus 400 750 Cork (3CK). 1.5
2y7.8 1,080 *Leeds (2LS) 0.2 {Paris) 1.0 ITALY
z£8.5 1,040 *Edinburgh ( 2IIH) o.z 310 967 Alglers (l’rl‘) 2.0 333.3 900 Naples (Napoli) 1.5
z94.1 1,020 *Stoke-on-Trent 310 966 0.3 430 666 . Rome (.Roma)._. 3.0
{358T) o.2 315.7 047 0.3 549.3 540 Milan...... 7.9
z94.1 7,020 *Swansea (35X) 0.2 340.9 850 LePeutPar\SIen, JUGO-SLAVIA~
£64.1 1,020 *Dundee (2DE) o.2 Paris 0.3 329 7o Zagreb (Agram) 1.23
z04.1 7,020 *Hull (6KH)...... 0.z 370 811 Radio LL, Paris 1.0 260 b52 Belgrade . .25
207 1,010 *Liverpool {6L.V) 0.2 389.6 470 Toulouse{Radiojzs.0 566 s'go Laibach. .10.0
506.1 ¢80 Belfast (2BE)... 1.5 400 550 Montde Marsan 0.3 LITHUANIA
3512.5 g60- Newcastle (5NO) 1.3 415 722 Grenoble (PTT) 1.5 2,000 150  Kovno..
326.1  g20 *Bournemouth 416 721 Rabat (Radio LUXEMBUR
(6BM) 1.3 Maroc) z.0 2317.4 1,380 Luxemburg......0.23
353 850  Cardiff 5WA)... 1.3 447 6;1r  Taris (Ecole NORWAY
361.4 830 Llondon (2L.O) 3.0 Sup., PIT) 3.0 s70.4 8ro Bergen........... 1.0
384.6 780 Manchester 477.5 628 Lyons (PTT) .. 1.0 4312 728  Notodden e 0.7
) (2ZY) 1.0 1,040 —  Strashourg 434.8 690 Fredriksstad ... 1.1
400 750 *Plymouth (5PY) 0.2 (testing)... 1.0 448 670  Rjukan ... 1.5
405.¢ 740 Glasgow (55C) 1.2 1,750 771 Radio Paris ... 8.0 461.53 650 1.5
4018 010 Daventry EX 1,850 16z Radio Carthage 504 504 1.0
(3GB) 24.0 (Tunis) 2 553.8 540 0.7
500 (oo Aberdeen (2BD) 1.5 2,650 113 Eiffel lowet‘\ POLAND
3,604 187 **Daventry L} 8.0 270.3 1,770 Lemberg {under
i (5XX) 23.0 GERMANY construction) 10.0
*Relay stations. **Relays 2LO, 37.65 7,068 343 874 Posen (Poznan) 1.3
AUSTRIA 15.3 0,002 + Doeberitz....ivun 5.° 422 71 Kattowitz ... 10.0
258.6 1,760 Linz  ...uee. 0.3 67,65 4,434 435 689 Wilno ....
272.7 1,700 Klagenfurt...... 1.3 204.1 1,470 I\alsﬂrslautem 0.5 506 530 Cracow
277.5 1,080 Salzburg 236.2 1,270 Stettin.. . 1,11 270 Warsaw
(under const.) 0.3 241.9 1,240 l\urnberg . {Varschava) 10.0
294.1 7,020 Innsbruck ... o5 250 1,200 Muenster,, . ROUMANIA
P 357 840  Graz.. . 0.3 252.1 1,190 . 1,802 187.4 Bucharest ...... 2.0
¥ 5172 s80 Vienna (Wlen) 15.0 256 1,172 X RUSSIA
577 520 VIENNA ccovineresne 0.75 272.7 1,100 3 995.5 3or Leningrad ... 10.0
BELGIUM 272.7 1,100 . 1,450 209 Moscow
230 1,304 bchaerbcek seses 0.5 275.2 1,790 Dresden. . (Moskva) 30.0
275 1,090 Ghent ...vesern 0.5 283 1,060 Cologne .. 4.0 1,703 176 Kbharkov......... 15.0
291 1,030 Liége ...... 0.2 297 - 1,010 Hanover.. N4 SPAIN
508.5 590 Brussels(Radlo- 303 990 Koenigsberg ... 4.0 309 g7o  Oviedo {EAJ19) ox
Belgique) 1.3 322.6 930 Brestau .. . 40 327 ¢17  Almeria(EAJ18) 1.0
CZECHO-SLOVAKIA . 329.5 gIo Gleiwitz . 4.0 335 895 . San beba>tlan
2724 1,707 KOSICE srvresrinreesnn 2.3 366.3 3810 Leipzig 4.0 . (EAJS) o3
300 1,000 DBratislava 0.5 380 789  Stuttgart. 4.0 335 8§95 Cartagena
348.0 860 Prague (Praha) 5.0 396 757 Hamburg 4.0 EAJiI6) o3
441.2 ¢80 Brunn (Brno)... 2.4 40X 748 Aachen ... 0.75 344.8  &0.7 Barcelona
DENMARK 428.6 700 Frankfurt- Main 4.0 {(EAJ1) 15
337 ¢é90 Copenhagen 470:9 637 Langenberg 25.0 374 o4 Madrid (1~ AJ7) 15
{Kjobenhavn) 2.0 4840 619 Berlin. 4.0 400 750 Cadiz (EAJ3)... 05
972 308 SOTOuversrsnsrerivenes 2.5 535.7 560 Munich 4.0 405 74T Salamama
1,153.83 260 Kalundborg ... 7.0 566 530  Augsburg 0.5 {EAJ22) o053
ESTHONIA 574.7 522 Freiburg. .75 434.8 600 Seville {EA]Js) 1.0
403 535 Reval (Tallinn) 2.2 3,250 240 Zeesen . .25.0 434.8 690 BilbaofLAJg) 0.3
- FINLAND 1,800 197 Koemgswnstur- 463 049 Barcelona
375.9 798 Helsingfors hausen (testing)zo0.0 2.0
(Helsinki} 1.8 1,820 164 Norddeich ...... 10.0 SWEDEN .
1,522.8 z¢7  Labti .. 25 2,525 119 Berlin (News) ... 8.0 260.6 1,150 1.0
FRANCE 2,900 103 ,, " 8.0 315.8 9352 0.5
40.2 7,463 Lyon (PTT) ...100 4,000 70 o N 8.0 416.7 720 1.0
37,408 Vitus (Paris) ... 2.0 HOLLAND 453.8 66r Stockholm .. 1.5
473 —  Radio LL (Paris) 1.0 18.95 - Kootwijk {PCLL) 30.0 545.6 550 Sundsvall 1.0
338 1,899 Beziers ... . 0.6 {Wed. 13.40 B.S.T.) 720 416 Ostersund K
398 1,515 .25 314 — Hilversum 1,190 252 Boden .
210 1,328 Chambery 5 PCIJ) 250 1,380 Motala..
230 1,j04 Ste Etienne .....0.23 310.0 880 Huizen, (umxl SW ITZERLA
230 1,304 Nice-Juan-les- s.40p.m.) 4 411 730  Berne . 1.5
ins ©.3 1,069 280 Hilversum 583 510 Zurich... 0.6
231 1,298 Nimes ............ 0.5 (ANRO) s.0 680 441 Lausanne .6
238.1 1,200 Bordeaux (Radio 1,870 160 Buizen (after 760 365 Geneva .5
Sud-Ouest) 2.0 5.40 p.m. and on 1,000 300 Basle ... 5
252.1 1,790 Montpellier...... .5 Sundays) 4 TURKEY
259 1,160 ‘Toulouse- 3,950 154 Scheveningen- 1,192 252 Stamboul
Pyrentes (PTT) o5 haven 3.0 1,804 105 Angora

W RELESS N PARLIAM ENT

From Our Own Correspondent

R. MALONE asked the Postmaster-
Geneml how many demonstrations
. television had been witnessed by
tuhmcal officials in his. depdrtment what
was the date of the last demonstration, and
whether his department had received any
information concerning the progress made
in America.

Sir W. Mitchell-Thomson said  that

technical officers of his department had -
‘witnessed four’demonstrations of television

-—three in this country and the fourthin the

United States a few weeks ago. The com-
pany most active in the matter in this
country, agreed in September last to give
his officers a further demonstration, but so
far this promise had not been fulfilled.

He had seen a statement in the Press
that television tests were receatly con-
ducted: by. an  American broadcasting

“station, but that after a week of- test% no
one had reported reception.” ' . -

. Mr. Albery inquired if the \Imxstcr of

. Transport proposed to take any further
“steps to

safeguard = pedestrians, and
whether he would consider obtaining the
co-operation of the British Broaduaﬁtmg
Corporation towards this end?

Col. Ashley said as far as he was aware,
accidents were not commenly ¢ caused by a
lack of knowledge of the rules of the road.
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THE GUARANTEE OF THE
PERFECT TERMINAL

RN

| Every Belling-Lee Terminal—the most perfect
:  terminal in the world-u sold in an attractive
Carton
All dnmxmmhn: Vynuleu enthusiasts choose
Belling-Lee terminals. Are you numbered
zmongst them ?
PRICES.

Type “B ”" Bakelite msulaied—ﬂ each,

Type “M. As type * but smaller, and non-
mmhltd—&l each. )

Tvpe “R." C’lmp £ 4 T 40d 1, inal

t with retating name—3%d. each.

Each type made with 30 different engravings.

'BELLING-LEE

TERMINALS

Belling & Lee, Ltd., Queensway Works, Ponders End, Middx.

SIX-SIXTY

CONE SPEAKER

PAPER

IS BY FAR
THE BEST CONE MATERIAL

PRICES : 12" diameter 2/6 18" diameter 3/6

Ask your dealer or write us

THE ELECTRON CO., LTD. |}
122 - 124, Charing Cross Road, London, W.C.2, |

“THE FAR AND NEAR
THREE-FOUR "

The designers of this receiver use and
recommend the Gambrell
“ Neutrovernia.”
This condenser during the last few weeks
has been specified by the designers of no
less than 12 popular sets. This is a
? testimonial to its remarkable efficiency.

It is a perfectly con:tructed mstrument and has
a delightfully tmooth control. It is dust- and
damp proof and impossible te shon, and the ex-
trem=ly small space it occupies makes it an ideal

component for all receivers.
From all Dealers

Price /6

GAMBRELL BROS.,, Ltd.

\r» 76 Victoria Street, London, S.W1.

[
You M_Uﬂ have the

‘WIRELESS MAGAZINE”

Every Month Price i/ .
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Fall-gize t are of the
following sets. Copies of the ** Wireless

aﬂ ;W.- -
maténs ] “‘ dQS 5
: luuina ** and of “Amateur Wireless »

BLUEPRINT 2 Es

can be obisined at 1s. 3d. and 4d. tespectwely. post ftee,
I Post Kree

CRYSTAL SETS (6d. each)

Super Receiver .. .. AW 64
Tapped-coil Set .. .. . AW g5
Half-hour set WMz8

ONE-VALVE SETS (1s. each)

Economy . . W71

Loud- speaker Specxal AW 73
Long Range Hartley S .. WMs
Reflexed for the Loud-speaker .. WMb66
Ultra-sensitive Hartley One AWio

O-VALVE SETS (Is. each)

General Purpose (D, Trans) .. AW 55
30/- Receiver (D, T rans). . . AW 61
Britain’d Favourite (7d. with copy “ 4, W ”——~D
Trans) . . AW 72
Ultra-selective Hanley (D Trans) N . AW: Qo
Oceanic bhort wave (D, Trans) .. .. AWor
“Qz(D, Trans) =~ - .. .. .. AWgg
Long d;stance T wo (HF, D . . .. AWiio
‘Three-waveband Two (D, Trans) .. o AWirz
British Broadcast (D, T'rans) .. .. .. WMy
Two-programme (D, 1rans) .. .. .. WMso
“Q-coil (D, I‘rans) P .. .. .. WMoéz
Crusader (D, I‘rans) .. .. .. W>Mbg
Flat Dweller s (HF, D WM76
EE-VA LVE SETs (1 S. each)
Ether Searcher (D, RC, Trans) . W52
Hartley D.X. (D RC I‘rans) .. AW 63
Bntam s Favoutite (7d with copy “ A Wl
D, RC, Trans) . . e AW 7
“Q 5 coil 3 (D, R(, Trans) .. .. .. AWS84
Clarion (D, 2 Trans) .. .. AWSS
Miniature Hartley Three (D 2RC ) ces AWio1
Summer;time D.X. Three (HF, D, Trans) .. _AWiob
Three-valve Mains set {HF, D, Tram) - ee AWirog
Screened-grid (HF, D, RC) .. WMazi
Screened-grid Short-wave (HF, D Trans) ..r WMsi
Everyday (D, 2 Trans) . . .. WMs2
Musit-Charmer B, RC,T rans) .. . WMeéo
Britannia (D; RC, rans) WM67
Home and Garden Three (D M78
: FOUR-VALVE SETS (1s. 6d. each)
¥ Q-4 (HF, D, RC)
Near an Far Three-Four . .. . AW”I 13
Revelation (HF, D, RC, Trans) .. .o .. WMazq
Simplicity (HF D 2 lrans) .. .s .. WMao
Astral (HF, D, 2 RC) e © ee WMs3
Trapped 3-4 (D 2 RC Parallt.led) .. .. WMor
Station-finder (HF .2 RC) L, .. .. . WM68
* Q-coil 4 (HF, D, I‘rans RC).. WM7t
Gramo-Radio 4 (D, RC 2 Trans Push-pulled) WM7o
Screened-grid 4 (HF, D, 2:.RC) My

VE-VALVE SETS (1s. 6d. each)
Qchool Five (HF, D, 2z RC) 83
Exhibition (2 HI‘ D RL I‘rans) .. S

WM33
Phoenix (z HF, D, 2 LF). . .. oo, WMy
1928 Five (2 HT D 'Irans) .. S0 U WMge
All-the-world l‘]ve (2 HI D, 2RCO) V\'M63
Catﬂract 5 (HF, D, RC, Push- pull) M7

X-VALVE SETS (1 5. 6d. each)
Qhort \wave Super-6 (Super-het, 'Trans). .
~ Adaptor for above (See Misc. List) ’WV6 a
. Nomad (2 HF, D, RC, Push-pull I’ran;) \VM}I
AMPLIFI ERS (1s. each)

Ultility (RC, 'T'rans) .. .. . AWG68
Screened-grid HF Unit ., .. .. .. AW7s
One-valve LEF Unit .., .e .. .. AWrg
; Add-on HF Unit .. . .. .. AWS2
i Super-power - Push-~ pull .. . .o .. AWS6
‘,, Hook-on Short-waver .. . . .. AWirog
CPurity Amplifier . e s .. AWio8
- Range Extender (HI' Umt) .. .. WM38
‘True-tone (3 valves) WMy7y
Gramo-radio Amplifier (2 WM72

SOELLANEOUS (ls. each)

Heterodyne wavemeter .. . 7
Rectifying Unit . .. .. ‘e . AVV 62
HT fmm AC Mains .. .. AWT3
AW’ Moving-coil Loud-speaker .. .. AWg7
" H. l Eliminator for A.C. (200 v. output) .. AWioz
IVIovmg-cod Output Unit . . .. AW 113
Volume-control Unit (6d.) .. .. WMyo
A.C. Mains Eliminator .. .. .. .. WMyr
+ Cone Loud-speaker .. WMss
.C. Adaptor for ** Slmpler VVlreless i b .. WMs7
Aoving-coil Loud-speaker .. .. .. Ms8
D.C. Mains Eliminator .. .. .. s WMg
Wavetrap . .o .. WMbs
- Valve Tester and Para!lelmg L'mc .. . WM6s
+ Portable Cone Lioud-speaker . . e .. WMy
Hook-on Short-waver (Amphﬁu‘) Wiogq
Permanent Magnet Moving-coil Loud-speaker WM7ys
..** Junior”’ Moving-coil Loud- speaker e WMS8L
Adaptor for Short-wave Super-6 AW67a
PORTA BLE SETS
Easter (Super-het, RC, Trans) .. .. AWS8g 1/6
Table Grand (HF, D, 2 RC) .. .. AWo3 1/6
- Attaché (HF, D) . - .. .. AWgH 1/~
Companion (z HF, D’ RC, Trans) AWioo~: 1/6
Daventry Portable (D, I‘rans) . AWiros', 1/~
Daventry Loud-speaker Portable 5 (2 HF
D, RC, Trans) ., . . AWroy 1/6
: Daventry Pottable (D, Trans) - .. AWios 1/~
Town and Country (HF, D; RC, Trans) AWiir  1/6
Sunshine s (z HF, D, 2 Trans) .. . WMrsr 1/6
_Chummy 4 (HF, D, RC, Trans) . WMBo 1/6

Smd preferably, a Postal Order (mmps over nxpence
in value unacceptable) to Blueprint Service -

AMATEUR WIRELESS - 55! FETTER LANE.

LONDON, EC4

« THE ‘NEAR AND FAR’ THREE-FOUR?” !

(Continued from
page 9o0).

Between the two tuning condensers is the .

panel-mounting change-over switch and
between the HLF. transformercondenserand
reaction condenser is the mésﬁér rheostat.
The condensers are one-hole fixed, as is the
rheostat, but a small slot must be cut away
in the panel to fit the switch. The metal
fixing plate can be used as a template when
scribing' the rectangular slot, which is cut
away with a fret saw or by drilling a series
of holes inside the scribed lines and knock-
ing away the waste ebonite.

Four substantial woodscrews hold the
panel firmly to the baseboard, but, if
desired, two panel brackets could be used to
give additional rigidity to the panel. With
the panel fitted to the baseboard the con-
structor will be able to see just how
much baseboard space is available for the
rest of the parts. The generallayout should
be clear from an inspection of the blueprint
and photographs.

Right at the back of the baseboard is
screwed a terminal strip, carrying the
aerial, earth, loud-speaker and battery
terminals, mounted in the order shown.
From a back view of the receiver (as in the
blueprint) the low-frequency transformer
is fitted at the extreme left, just behind the
reaction condenser. The high-frequency
choke is behind the H.F. transformer tuning
condenser, and the neutralising condenser
with its extension knob comes behind the
aerial tuning condenser. Three single-coil
holders are placed between high-frequency
choke and neutralising condenser, and care
should be taken in spacing these so that
when the three coils are subsequently
inserted they clear each other. At the
extreme right-hand end of the baseboard,

ear the back, is the single coil holder for
the aerial coil. The four valve holders,
resistance-capacity unit, grid condenser,
and grid-leak with holder are grouped round
in convenient wiring positions, as indicated.
Wiring

Before starting on the wiring, make a
careful study of the blueprint (available,
price 1/6, from this office). The switch
contacts are well separated from each
other and no difficulty will be experienced
if the wires are carefully soldered. The top
right-hand contact goes to the centre tap
of the plug-in coil used as the primary of
the high-frequency transformer and a short
length of rubber-covered flex should be
soldered to the contact for this purpose.

The aerial lead, which is taken to either
the aerial coil or the aperiodic or grid coil,
according to the number of valves in use, is
also a short length of rubber-covered flex
terminating in a plug or spade tag to
facilitate quick changes.

Testing

When using the receiver as a four-valver,
the following size coils are required :
Aerial coil; 60 tapped coil for broadcast

. Eindhoven,

band, 150 tapped coil for long waves.

‘High-frequency  transformer.  Split-

primary coil, 60 centre-tapped coil for

broadcast band, 150 centre-tapped coil
for’ long waves. Secondary coil, 60

untdppﬂd coil for broadcast band, 150

untapped coil for long wavelengths.

Reaction coil, 25 or 35 for broadcast

band, 40 to 100 for long waves.

As amedium andlong-wave three-valver,
the grid coil should be a 60 or 150 tapped
coil, according to wavelength required, and
for reaction a 50 to 100 untapped coil is
necessary.

On the short waves a 4-turn aperiodic
coil, a 6-turn grid coil and a 6 or 9 turn
reaction coil will cover the most interesting
wavelengths, L.e., between 30 and 60 metres.

Valves

The high-frequency valve should be a
medium-impedance H.F. valve, such as the
DEHLz=210, the detector an R.C. valve, the
first low-frequency valve an L.F. valve of -
the DELzro type and the second low-"
frequency valve a power or super-power
valve, such as the Mullard PM2 or PMz252.

To use all four valves, set the switch to
the 7ight, turn the filament rheostat on to
nearly maximum and provided the speci-
fied valves and coils have been inserted, and
at least 120 volts high-tension is available,
there is every reason to expect that good
signals will be heard straightaway.

Rotate both tuning condensers until
something is heard of the local station and
having made sure that the various circuits
are functioning, proceed to ‘‘neutralise”
the effect of the inter- electrode capacity of
the high-fre equency valve, Set the reaction
at zero—remove the reaction coil if
necessary—and then adjust the two tuned
circuits until, atone particular combination
of dial readings, feed-back oscillation (as
distinct from the Reinartz reaction) is
experienced. Then slowly turn the neu-
tralising knob until all trace of oscillation
is eliminated.

Reinartz reaction can be applied to build
up the strength of distant stations, though
this will hardly be necessary on the ““local.”

The three-valver (detector and 2 L.F.)
is brought into action by setting the switch
to the left, transferring the aerial lead from
the aerial coil holder to the aperiodic-
cum-primary coil and, of course, changing
coil sizes where necessary.

At Ostend a wireless telephony station
has been erected, which is intended to serve
flying services principally. The station
works on wavelengths of 9oo, 1,400 and
1,680 metres, ‘

A lecture and demonstration of a ““ wire-
less heart” was recently given in Paris by
the chief of the Philips Laboratories at
Holland.- The heart was
elcctrically controlled.
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The Editor does ot necessarily agree u;ilh
the views expressed by correspondents.

A Good Circuit

IR,—1 built up the ““Ether Searcher
Three,” and I wish to thank you for
such a good circuit.

Any of your readers may build up this
set with every confidence as, if the instruc-
tions are followed, success is certain with a
decent aerial,

There are two alterations, or I ought
rather to say additions, I have sirce made
that are worth while : One is the fitting of a
250,000-ohm gzid-leak between the grid of
second valve and grid side of coupling
condenser. Of course, I am referring now
to the Lissen R.C. unit, which does not have
this leak, which some have, The other
small additions are Gambrell centre-tapped
coils with Gambrell holder, and an extra
aerial terminal, wired to the centre tap.
Iiither aerial terminal may be used and 1
find that using the connection to grid end
of coil gives best results on the long waves,
and the centre-tap is far better for waves
from about 250 to 500; reaction is much
easier to control. W. (Preston).

o

Pleasing Everybody

IR,—1I am writing to express an opinion
which I feel is shared by many fellow
listeners, for I feel that generally speaking,
the majority of listeners are almost entirely
satisfied with the B.B.C. programmes; and
that it is only a minority of rather high-
brow listeners who are urging for more
educational talks and controversial debates.
For it is only the dissatisfied who com-
plain, and the satisfied do not write to say
they are satisfied, but wait satisfied until
they become dissatisfied, which they will
speedily become, if the B.B.C. satisfy the
dissatisfied. Therefore, let not the B.B.C.
satisfy the dissatisfied by making the
satisfied less satisfied.

I feel sure that, as soon as the B.B.C.
start broadcasting controversial debates
and speeches, their offices will be flooded
withletters of complaints. The programmes
are steadily approaching the ideal, but, if
the B.B.C. takes this step of broadcasting
controversial speeches, etc., it will, in all
probability, be a backward step. WRhy
cannot we be conservative about pro-
grammes, and if there must be changes, as

_of course there must be, why cannot wehave .

fewer talks and more comedians,
short plays, and vaudeville concerts?

I am almost certain that the average
listener uses his wireless apparatus for
amusement and enjoyment, rather than
cducation, and does not wish to be made to

jazz,

909

Correspendence should be brief and to the
point and writlen on one side of the paper.

use his brain violently after a hard day’s
work to follow obscure arguments in some
controversial debate.

I ask for the support of all listeners who
do not wish to be forced, either to listen to
endless debates and controversies (if I may
use so contraverted a word), about dull,
dry, and distorted subjects, occasionally
interrupted by time signals and the
announcer tearing off the calendar at the
end of each month, or to switch off.

Another point is that very frequently a
talk is given between 8 and 9 o’clock on a
subject in which only a very few people are
interested. At this time more people are
{ree to listen than at any other time during
the day.

In conclusion, surely the B.B.C. ought to
cater more for the amusement-loving
majority than theeducation-lovingminority
and if *“ Vox populi, vox Dei’ is not a good
motto in politics, I am sure you will agree
that it is a good motto to follow in the
choice of programmes by the B.B.C.

S. T. (London, W.).

Gas-pipe Earths

IR,—I am a very keen and interested
reader of your fine paper, my only
regret is that some of the articles are too
technical for me. Perhaps you would like
my experiences of a wireless set. After I
had made my set, I bought a copper earth
tube, because I had been told, and had also
read that a gas-pipe, and also a water-pipe,
were bad earths. 1 knocked the earth
tube into the ground very deeply, and it
seemed to be very good for the London
station only; when I tried to get Daventry,
and foreign stations, I met with failure, I
might mention that the copper wire con-
nected to the earth tube was soldered
securely. The following day, I connected
the earth wire to the water pipe, which I
well cleaned beforehand ; this turned out to
be even worse. In desperation I tried the
gas-pipe and found that I could get foreign
stations as easy as anything, and at great

strength on a loud-speaker.

A. C. C. (London, N.).

The ¢ Favourite Two "’

IR,—Having constructed the “ Favourite
Two,” I am writing you in apprecia-
tion of the fine results obtatned. I can

. get a number of foreign stations, but the

two outstanding are Toulouse and Langen-
burg, which come in as loud and clear as
London.

I am using very low hxgh -tension, and

(matenr Wireless

at 36/24, it is as much as.F-can bear, with
9 volts grid-bias.” I.am using Mullard
valves as set out in your list; théy work

together well.—V. L. (Ickenham).

The Corricre d’ America, an ltalian daily
newspaper published in New York, has
erected a DBroadcasting transmitter at
Cliffside, on the banks of the Hudson Rever,
with a view to giving its subscribers regular
news bulletins 'in both the Italian and
English languages.

Austria has added a further relay station
to its broadcasting system, Radio Lingz,
which during the past week has been broad-
casting on 258.6 metres. ‘

On the tops of its aerial masts the Posen
s'mtloq has installed, to warn aviators,
electric lamps which flash every four
seconds. N :

MILLIAMMETER THE
CHOICE OF THE
EXPERTS FOR THE
MOVING-COIL OUT-
PUT UNIT !

None know better than the experts
the wonderful accuracy of control
ensured by Sifam Radio Meters.”
Haphazard control no longer holds
good. Accurate measuring instru-
ments are now the recognised need
of every valve set user. '
For the Moving-Coil Output Unit
described in ‘this issue *  Amateur
Wireless ** che and

the Sif 0—50 Milli

You cannot do better than follow
their lead.

Apply for free booklet “ Detecting
Distortion ’’ and catalogue of full
range to DEPT. A.

THE SIFAM ELECTRICAL INSTRUMENT €O, LTD,
New address: Radiometer Headquarters,
BUSH HOUSE,

‘Aldwych, Strand, W.C.2

e -
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. “THE ALL-METAL RECTIFIER” (Coutinuea from pose so1)

So much for ‘,theigeneral 'descriptio'n of

the ‘unit. ~The rectifiers themselves con-
sist essentially of two discs in contact. One
surface is of pure copper or other suitable
metal, while the other surface is of a parti-
cular oxide of copper. Copper is a peculiar
substance in that it forms a variety of
oxides depending upon the atmospheric
conditions and the temperature. If an
ordinary piece of copper is cleaned up and
then held over a flame for a few moments
it will be found to acquire a number of
graded colours. Each one of these repre-
sents a different oxide, depending on the
different temperatures to which the copper
was heated. One particular oxide of copper
is found to exhibit this rectifying property,
and the rectifier dis¢ has to be so arranged
that this parncular 0\1de and no other,
is formed thereon

Eﬁ‘iczency

# Now, a copper-ox1de -metal contact has
the property of passing currents very: much
better in one direction than in the other.
The curve shown in Fig. r illustrates this
property. Fortunately, it is also highly
efficient, as in this case the reverse current
is very small, the ratio of the two-direc-
tional resistances at the proper working
point being of the order of 1,000. The
reverse current, indeed, cannot be dis-
tinguished if plotted to the same scale as
the forward current. To show the form of
the curve in Fig. 1 a dotted curve has been
shown which represents the actual reverse
current multiplied by ro0.

- With the ordinary thermionic valve the
reverse current is practically negligible,
there being no current whatever when the

voltage on the anode is negative, unless the
valve is soft; but in this particular instance
there is a very small reverse current, which,
however, is not large enough to cause any
difficulty in operation. In fact, it will be
seen later, when we come to consider the
question of the use of these units, that this
reverse current is a definite advantage, for
it acts as a safety discharge arrangement,
preventing the reservoir condensers in the
eliminator from remaining charged should
the set be inadvertently switched off before
the mains.

Tis sige
Onidised ,{:j'//ﬂm/ﬂ/?ﬂ/ steeve

| i S \[w/////?
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{% /;} ltd é/.rr
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" Fig. 2.— Details of Construction of Rectifier

Fig. 2 gives a diagram of the actual con-
struction of a single rectifier. Actually, the
contact does not take place between copper
and copper oxide, lead being employed
instead of copper. This is done principally
because lead is a soft material, and can be
pushed under pressure into a very intimate
‘contact with the copper oxide. Thus, any
irregularitics on the surface are auto-
matically compensated for, since the lead
conforms to the shape, and this results in
an appreciably lower resistance than would
otherwise be the case.

The whole rectifier is mounted on a steel
spindle around which is an insulating tube.

Mountgd over this is the oxidised coppet
disc in contact with the lead washer. On
one side of the rectifier is a cooling fin;
on the other is a copper spacing washer.
This completes the assembly of one unit,
and any number of these units may
be arranged in - series or parallel, as
required, in order to obtain a rectifier
capable of working under any gnc-n
conditions, R
As has been pomted out, there is an
optimum working point for the rectifier,
and numbers of rectifier elements are built
up to form one complete unit, so arranged
that each’disc is working at the correct
operating point,

kCooling

The cooling fin is an important point,
particularly where large currents have to
be handled. ‘In the high-tension rectifier
unit the cooling fin is omitted, since the
current is relatively small and the discs are
of such a size that there is adequate cooling
surface present. If the discs become seri-
ously overheated the copper oxide is
“reduced.” That is to say, the oxide
changes its state and tends to revert to
pure copper, in which case the rectifying
action falls off and in due time ceases. It is
most- important, therefore, in using these

rectifiers; that the rated current shall not

be exceeded for any prolonged period.
Momentary excess current is not likely to
do any damage, but only provided that the
rectifier has not time to heat up can an
overload be handled with safety. Provided
this precaution is complied with, no diffi-
culty is likely to be experienced in actual
use.

CHIEF EVENTS
'OF THE WEEK

LONDON AND DAVENTRY (5XX)

June 25 British Women’s Symphony Orchestra.

., 27 Widow Engaging, a play- by Lady Forbes
. Robertson

. 28 Charlot’s Hour.’

.. =9 An Open Air Programme

DAVENTRY EXP. (5GB)
Progress and the Buz’der, a play by Edwin’Lewis,

CARDIFF
The ¢ Vivatones’’ in a medley of melody,
mxrth and mimicry
An International Vaudevﬂ!e Flight.

MANCHESTER

Folk Songs of Yorkshire,

“The True History of Henry VIIL,” by L. du
Garde Peach. -

On with the Show of* 1928.

-NEWCASTLE

Canny Cracks, a summery revuesical entertain-
ment in five gusts. '

Concert . by .the Municipal orchestra, relaved
from the Spa, Whitby.

GLASGOW N

'Slewart of Ardbes, a‘one-act play by C. Stewart
Black

R

June 25

» 39

Juné 20

e

‘ BELFAS’I

A B nd programme,
N w ilI&ussmu %mggramrﬁe. penet

- . June 27
Loes 30

“A REMARKABLE NEW VALVE "
(Continued from page 388)

testing are the PMz2 and PMzy4, for 2- and -

4-volt accumulators respectively. Here
are the main characteristics :
PENTONE PMz2 PM24
‘Max. fil. voltage ... 2 g
Filament current .3 amp. .13 amp.
Max. anode voltage 150 150
~Auxiliary grid voltage | As H'T.+ { As HT. 4+
Anode impedance ... 62,500 28,600
Johms ohms
- Amplification factor 82 62
Mutual conductance 1.3 m.a. 2.3 m.a.
L volts volts

The above are the specifications of the
Mullard Wireless Service Co., Ltd. When,
in a few months’ time, the valve is released
to the public we shall, of course, publish a
full test report from the Furzehill Labora-

“tories. Our own experiénces with the Pen-

tone lead us to believe that it has a great
future. In our next issue our Technical
Editor will write on the theory and use
of pentode \alveb

FREQUENCY
MODULATION

T is not generally realised that oneregult
of modulating a carrier wave with
speech or musical frequencies, is to cause a
slight detuning of the transmitter circuits,
so that fluctuations in frequency occur
in the transmitted wave, in addition to the
more pronounced fluctuations in amplitude
which are subsequently rectified in recep-
tion. Generally speaking, such frequency-
variations are undesirable, because they
naturally introduce a certain amount of
distortion in a receiver tuned to a constant
wavelength. .

It is, however, possible to transmit
speech entirely by means of frequency-
fluctuations, keeping the carrier wave at
constant amplitude. A somewhat special
arrangement of receiving valvesis necessary

.in this case, but the response is kept strictly

proportional to the original signal. Fre-
quency- moclulatlon of this type is now
being applie *d in actual .practice to -the
transmission of pictures by wireless. =

B. A R.
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THE NEW No. 3

"ORMOND S.L.F. CONDENSER
00025, 56 ;. .00035, 6/9 ; .0005, 6/-. With 4«in, Dial.
With Friction 55-1 4-in. Dial, 6/= each extra.
ORMOND Square Law Low-Loss. 0005, 9/6 ;
(1/6 each less no vernier); Friction Geared,
0003, 1465 .00025, 13/6. stmgM I.me Frequency Fnctlon
Geared, 0()00 20/~ ; .00035, 19/6 ; S.L.IF. 0005, 12/-;
00035, 11/,
FILAMENT RHEOSTATS, Dual, 2/6 ; 6 ohms or 30 ohms,
2/, Potentiometer, 400 ohms 2 6. 0001, Reaction, 4~ ;
Air Dielectric, 2/~ ; Neutralnsmg, 4/~ ; Neutrodyne, 2- ;
Twin Gang, .0005, 32/-; Tripte, 40/-. H.F. Choke, 7/6.
Geared Dial, 5/-!

5-Vaive Portable
FINEST ON THE MARKET
35 Cuineas
(T radq supplied)
Also on Deferred Payments

£5 Down

0003, 8/8
003, 15/- 3

Halcyon *‘De Luxe”

£2 . 17 :6 Mo“th ‘\'“P 2 Ul(;él' Leak,

C.0.D. if desired|’

0005, (N)OS- 00025, with
fin. Triolite Dial,

5/1 1 each,

Ball Bearings. TPost 4.~

BRITAIN’S FAV. 2

Ibonite Panel,
Ormond $.L.F, amd S
Dial. Tgranic 6 ohms, ., ceared
2-way, 2 Lotus

holders, 0003 amd

1 R.I and
arley L.

MAKE YOUR

MULLARD MASTER 3

INTO A SHORT WAVE SET.

SHORT WAVE COILS

20-45 metres. 40.90 metres. 7/6 each or C.O.D.

the market.

THREE-VALVE LOUD-
SPEAKER SETS

Gets London, 568, 5XX, and many
Gonfinental stations

D, & 2L.F.

LIMITED
NUMZER

Call and
hear one

demonstrated.

Set with 3 Dullemitter Valves (1.Power) and
Tuning Coils (Tax Paid), as shown in Oak
American Cabinet. Switch for 2 or 3 valves,
d. SPECIAL Clearing Offer
Aerial, and Speaker Extra,

parts encle
Batteries,

GCarriaze Paid to Addresses in U.K. for 65

/- or 6.0.D.

BLUE SPOT 25/_ LONG DISTANGE 2
CONE UNIT (AW, 0/0/28).
Valves, all me stocked. %l/gqos'Bl‘l’lag?nabfg%()lJ'g.eazf
]1)26 e A i 61%“-({ tion,’ 5,6; 7T.ohm Panel
ullard, Rdiswan, Mareont, | gm0 2:6; 2 A Micro

Osran, Six-Rivty. ‘é:i'l‘ﬁl-ohlzledre?.’- 4-;
CONE SPEAKER CABINETS | 356 ; S er

B.B.
; J.B. Neutra
Lewcos 6-pin Base,

take 12 in. cone (will takel g 9; Climakx H.F. Choke,
Blue Spot unit) handsome 8/6 ; Watmel .0003 and 2
design, all cnclosed, 16/11. meg, 2/-; Panel Brackets,
Post. 1s. :1,/;;; (? Mar:wd Terminals,
N /6 ; Connecting Wire, 1/6 ;
WE AR: OPEN %ﬂbi’la)l Indgcators, 52/6'
. Post Free nof, ;
ALL DAY SATURDAY | when purchasing above, you
ALLBAY THURSDAY | can buy for 1/- extra : Good
ALLBDAY EVERY DAY | quaiity panel, 12x8 ; Base-
Hours 9 a.m. to 8p.m { board, 12x9 ; Strip, 8x2.

Sat. 9 a.m.t0 9 p.m.

Resiston
Sundav mornina 11.4

12x8, 6/-.

THE *“ GONCERT ” FOUR

By Percy w. Harris, Edifor, ** Wireless Constructor.”’

MPONENTS AS SPECIFIED :
'2 Ormond 0005 mfd., with 8.M. Dials, 22/~ ; Panel Mount-
{ing, .0001 Var. Condenser, 5/6 ; Utility D.P.D. T., Lever
Pattern, 4- ; 2 P.P. Switches, Ormond, 2/6 ; cowm  Screen,
81 x 6, to ‘stand on baseboard, 2,6 ; 4 Lotus or W.B. Valve-
lvolders, 7/~ 2 Coit stands, 2/-; 4 Temprytes and Bases
{(cartridge type), 10/- Neutraming (Jackson), 36; 2
Lissen .0003 Fixed, 2/ ; 0001, 1/- ; .01 Mullard ( Mlca),
3/-; Lissen 2 meg., 1/-'; Dubilier 1 meg. and Clips, 29 +
men H.F. cholu, 5/6 ; R.1.-Varley (Type A), R.C.C. Unit
(important), - o) Gmp one 4-1 L.F., 20/ -3 Lissen or
Dabilier, 2 mid.. 3,6.

List Total £5 17 9
‘FREE

21 x 7, High quality paiel (drilled) ; Stri
X1l and2x ": air Brack m),'nz"'

Panels

stocked,

Transtormer,
Strip 4 x 2,
8 marked Terminals, .1,
‘\l!pk ;" Wander — Plugs
quare Wire,

Screws, 45/"‘
ABOVE LOT with Lissen

L. 31,7

3

005 Fixed,

Ormond 0005 and 00025
Log  Mid-line ¢« Ondmhm\
12,- and 13/= each. 7-ohm
Panel Rheostats, 2 -, 3 BUR,
Valve-holders at 1,9, 2 Sinle
Coil-holders, 0003 Fixed
and Series Clip and l)ulnhm

2-meg, Leak, 5

Choke, §/-. R.( })uh;hm

Unit, 7/ - i{ 1. Transformer.
7 Terminals at

15,’3). 2 Strips { by 2. To?:dt

81/6.  Sent post free for

74,6 net.

Second  selection of Good
Components (which inchides
the 25/~ R.1. Fransformer)
post free for 59 6.

LISSEN

Valve-holders, 1/-.  Fixed
Con., 1/, 16, TLeaks, 1/«
Switches, 16, 26, Latest
2-way Cam  Vernier, 4.6,
Rhieostats, 26, B.B.. 16.
Lissenola, 13 6. T.F. Trans-
formers, 8,6. Coils 60X,
6/4; 250N, 8/9. 60-v. 1T,
711; J00-v.. 12 11; \upn
G , 136, MM bis 1~ 6
45, 5d.

ALWAYS

IN STOCK

EDISWAN NEW
THREESOME

Three Coupling, Units, Tuhu
lar Fixed Coundenzer. Mypti-
fiex €Cable and Plug, 0003
ariable  with S, Dial
2-way Geared - Coil Holder.
Connecting Wi re, Red and
Black Flex.

‘The lot post free, 42« net.
Panel and  Buseboard Free.

>~

-

LOG-MID-LINE
BALL BEARINGS
Try our NEW VARIABLE
CONDENSERS, made on the
I.og-md-linc principle.

.0005 or .0003, with a 4-in.
Triolite Dial, the Dest you -
can huy, for the moderate

p:l“ 6 l 1 1 Post

Free.

LOW LOSS, SQUARE LAW |pointer,

0005 | base,

Valve-|SPHT"
series [wave,

BRITAIN'S FAV, 3|55/

Must Clear, owing to nmew design being shortly placed on ORIGINAL COMPONENTS

phom P:ck-up, with volume
control plug, adaptor, and
lea(la._so, .

‘| Amption A.C. 13, cone unit

assembly, 80/-.

Browns, B.T.H., Sterling,
and all best makes of head-
phones,

Bulgin Short-Wave Chokes,
8-80 metres, 3/-. Post 6d.
Bowyer-Lowe Aluminium
Screening Box, with screws
and base, 6/-. Post 6d.
Bowyer-Lowe * Elfin ',
00013, 6/-, Supplied with
knob, and tem-
piate.

Climax Autobat Transformer,
35/-; Heavy Mains ChokelR
21/-; Pot Divider, 5/
Special Choke, H.T., 18/
H.F. Choke, 8,6.

Colvern 8et of four S.W.
Goils, 10130 metres, with
35/-.

Colvern Formers, 4/-; B
1.6: Featherweight,
long or Short-
9,/6; Mullard Master
3 coils, 7/6 and 8/6.

Climax H.T. Unit. 100 to
240 volts, 10 tappings, 34/«
Ebonite cut while you wait
at 1d. square inch, also } in.
at {d. Only the Dest, wpplmd
No cheap ‘rubbish,

Ekko H.T. Units, all vol-

tages,
Trickle

Ferranti

Ferranti AF5, 30/-;
|25/« ; AF4, 17/6, Output
push  pull, meters and
chiokes stocked.

Formo 1928 Log, 5/- (.00035
and .0005), Post 6d.
Gambrell Meutrovernia, 5/6.
0001 Midget Bulein, §/6;
0001 Ormound Reaction (for
Por B.B), &~

HYDRA CONDENSERS

Tested on 300 volts D.C.
(\\ml\mwr voltage 240 dle).
2’6 2 mfid., 3/6;

3

Chargers

dl mfd

Igranic I...F., Choke, Type (i
7.6; Smoothing  Choke
25/-; Ingdigraph Dial, 7/6;
Universal [figh Resistance
5.6: Pacent Jacks, from 2/,
Ask for List No. J.546.
KEYSTONE (PETO0-SCOTT)
Midget .0001 Condenser, 5'6;
Neutralising, 5'-; slx-pm
Base, 2/9 ; Standard Wave
Trap, 15/-.

Lissen Electrical Pick-up
The finest at the price. With-
out adaptor, 18/~ With
adaptor, 16/6

Lissen New Model Head-
phones, at an incredible

price for the yuality, 8/6.
Post 3d.
Lotus 2-way Coil Stand,

panel mounting, 7/4,
For B.B. (Long handle), 8/-.

_| hotus Jack Switches, stocked

from 2/-, Plugs, 1,6
Mullard  Permacore L.F.
Transformers. Special Wind-
ing, 25/-.

Marconi HL 210 Valves, 10/6.
Marconi or Cossor Screened
Valves, 22/6 each,

“Q’ Coils (Leweos), Aerial
15/~ B.F. Transformer; 21/-
R.C.C. Units, various, Lissen
4/-; Cosmos, 8/6 (with V.11. )
10,’ ' \Lwnum,
Carborundom, 8/6; Mar-
coni ‘A, 7,’3, and ** B, 8/6;
Dubilier, 7/«
R.L -Var!ey

Super-Power
Resistances, for _ Battery
Eliminators, various irom
300 at 50 m/a to 3,000 at
20 m/a ohms. Each, 12/9.
Sifam vamg6 Coil, milliam-
meter 0-50, 2 .

Sifam New Model Pocket
Voltmeter, H.R., 4,000 ohms,
heavy nickel case, 8/6.
Standard Wave Traps, made
tospecification of G, Kendall,
Esg., 11/9, Magnum, 15/- ;

Lewcos, 13/6.

Triotron  Valves, 2-volt,
power, 6/8 ; .2, 4/6 ; .05, 4/9'

4-volt Jpower, 6/3; Gl

with mnd Terminals ; Wood Screws and Con-|Telsen L.F. Transtormers.|4/3 ; .05, 4/6.
above. necting Wire ; 5-ply Baseboard, 21 x 101 | Rudiogrand. 126,  Telsen|Post 64, éach (20/- worth
ALSO SELECTION NO. 2, $3 10. List Free. Ace, 8/6. Ratios 3 or 5 to 1.Hiree),
E— L _

HF.
selectivity. Wiring diagram given.

PARTS £4 10 0 asspecified

Watmel Choke now inciuded. This gives greater

2 Ormond .0005; 2 Do, S

COSSOR MEL.ODY MAKER

Dials; 6 T.C.¢. Condeusers,
001002, two 0003, 0001,
2 mid.; 2 Grid Leak Clips,
B.B.; 1 Var, B.B. Rhoo»mt
3 Grid Leaks, .25, 3, 4 Meg.;
3 Lotus V.5 1 l*mmntx
A0 3 2 Panel Switches ;
(Cozsor \[elmly Wound ((nl
lerminals, Name Tabs, Glaz:
ite, 9-v, (md Biasg, \\‘atmel
H.F. Choke.

Extra Carriage for Irish
Handsome Oak Cabinet, 12/6

FREE WITH PARTS

High-grade Panel, 21 by 7,
with strip 27 by 11, both
drilied for Cossor set—
§-ply baseboard, wood screws
Carriage, 1/-. Above free
with Parts.

Free State and Abroad.
with parts (as shown above).

Also Cabinets at 15/11, 18/11, and Mahogany Poiished, at
20/- (with parts). camage 2/-, - These are 5/ below list,
SEND COSSOR MELODV VALVES ALL
FOR 210RC 410RC 610R(C 10/6  COSSOR

2101 410HF  610HF 106 VALVES
BOOKLET. 2t0P 410P 6107 12/6 STOCKED.

ar3,|KITS OF PARTS C.0.D. (U.K.) IF DESIRED

NESPER BRONZE FINISH
HORN TYPE SPEAKER

Junior De-luxe, Latest Design 22/6
‘s Grande ” Model, as above 27/6

MULLARD MASTER THREE

No soider—only 20 wires to connect. SET OF COM-
PONENTS. 2 Term. strips 2} x 2, Lewcos Base, 2 J.B
Condensers, Glimax H.F, Choke, Master Three Coils, 3 Pye
Valve-holders, Magnum Brackets, 4 Terminals, Spade
Terminals, Wander Plugs, Bulgin SVmch R.). Unit, R.L
L.F. Transformer, Mullard .0003, 2 meg Leak, Fiex,
Screws, ete. ABOVE SPECIFIED PARTS and 3 MU..
LARD VALVES (state voltage) for

£6:17:6 7"

FREE EXTRA QUALITY ALUMINIUM PANEL,
x 7. {Drilled, surface sperially Frosted)
R AL SvOLT GRID BIAS, Tapped every 11

AND HANDSOME AMERICAN TYPE
OAK CABINET {(hinged lid.)

Or INSTEAD of CABINET

A 103-volt H.T. BATTERY

If to go Abroad or outside U.K.,
packing, Insurance, ete,

DR.

GOOD
MAKE

additional carriage and
must be included.

LARGE SYOCKS of really

nice CABINETS, American

type, hinged lid, baseboard.
Mahogany Polished.

CABINETS

12x8 10/6 14x8 12.6
18x7 2%/-  21x7 226
Oak (3 qualities).
12x8 ... 9/11 11/9 136
14x7 ... 12/11 13/11 166
iBxy ... 1241 15/6 1T/11
18x7 .. 15/« 18/6 21/-
©21x7 .. 18/~ 18/- 21/~
Carriage and. Packing 2/6
extra. Extia Irish Free

Btate and Abroad

CABINETS STOCKED for * Britain’s Favourite 3, 16/11 H
“ Everyman 4, 35/~ ; ** Radiano 3,” 12/11, and all well-
known urt mts

SPECIAL CABINETS FOR COSSOR AND MULLARD,
H andsome design, compartment underneath for batteries
(fa it front), elegant maRogany polished, many festimonials,
42/~ Carriage 2/- (extya Irish Free State and albwoad),

SPEGIAL - QUOTATlONS FOR. SE¥S .OF COMPONENTS
OR ADVERTISED GIRCUITS

Kindly make out st with poods vequired and makers
names to save delay. We IloM hrgc stocks of componenh

K. RAYMOND

27 & 28a, LISLE STREET, wnnou
) eombl.mum Square Tube.' )

wC2

IMPORTANT —This address is it the back of Daly's Theatie. J
Be suré it is RAYMOND’S. Phones : Gervard 4637 and 2021,
D A




“BROADCASTING PICTURES BY
THE FULTOGRAPH "

(C‘oht‘inued‘fmm page 896)

chemically-prepared sheet of paper, wrap-
pedround a cylinder, almost identical with
that at the transmitter, and worked by a
similar clockwork motor. Line by line,
the paper is marked by the electrolytic
action of current passing from the needle
through the paper to the cylinder
underneath.

We understand the sequence of processes
in preparing the transmitting photograph
to be sent as follows: Suppose we have a
photograph of a man wearing a black hat
and white collar. This is photographed
through a line screen, thus obtaining a
negative (white hat and black collar, etc.)
on glass or film. A positive print of this
negative is then taken, which will be
identical with the original positive, except
for the line screen effect.

This positive transparency must now be
printed on to a copper foil, coated with
fish-glue containing bichromate of potash,
an addition which renders the glue insoluble

once it has been exposed to light. The
copper foil—slightly larger.than the picture;
15 approximately - as.
thick as the cover paper of this issue of.

to be transmitted

AMATEUR WIRELESs: The coated foil i$
now used as the basis of a photographic
image. Taking the lined positive trans-
parency, we can print from it on to this
chromatised glue, a negative image which,
- when properly. finished by methods well
known +to photographers  and photo-
mechanical workers, will show the fish-glue

A.C. MAINS SUPPLY UNITS
LOW TENSION

Incorporating Weg:iing{
1

HIGH TENSION
For RMul!i-Val ve

eceivers Louse Metal Rect

C ompo- Com-
nents plcte
Jrom | from

- 476

W

-~ No valves required I 2,401 6 volts at ¥} anamp,
No expensive replacements Norenewals, No attention

. . . Everlasting

. | _Write or ‘phone for details, Streatham 6751 -

{ TULSEMERE MANFG. CO.
Tulsemere Road, West Norwood, S.E.27

AL

YQU“WILL SAVE MONEY

. Pycdlingat
ELECTRADIX
for e&erything Ru@iofE!ectﬁcg ' .

ELECTRADIX: RADIOS
218 UPPER THAMES STREET, E.C4
el < "< Telurhone: City OL L~ .. . .

912

adhering thickly in parts that have beén
affected by the light, whereas parts not so

affected have remained soluble and have.

been largely remdveéd. Thus we now have
on the copper foil a negative phétographic
image in which the white collar is repre-
sented by solid fish-glue, whereas the black
hat, on the other hand, is shown by very
nearly bare metal.

The surface of the prepared foil will,
therefore, vary in its conductivity, accord-
ing to the white or black contrasts of the
original picture and as the transmitting
contact passes over this surface, the current
flowing in the circuit, of which the needle
forms a part, will vary. These variations
are amplified and then impressed on the
carrier-wave of the broadcasting station.

At the receiving end, the received energy
is again amplified by means of an ordinary
2-valve amplifier and as the varying cugrent
passes from the contact needle through the
chemically-prepared paper to the cylinder
underneath, the electrolytic action-~the
decomposing effect of the current—produces
a brown . coloration varying in depth,
according to the amount of current flowing.
It is, of course, absolutely essential that
the transmitting cylinder should rotate at
the same speed as the receiving cylinder. In
the Fultograph, the cylinders are synchron-
ised by means of an electro-magneticrelay.

Going back to the transmitting end, it
should be explained that the ends of the
copper foil do not meet round the cylinder,
and between the two ends is a metal con-
ducting strip, fitted flush with the cylinder.
It follows that as the cylinder revolves, the
needle must at every revolution come into
contact with this strip. As it does so, a
pulse of current flows as long as the needlc
is in contact with the strip. Itis this pulse
at the end of each revolution that affects
the electro-magnetic relay device on the
receiver, causing the receiving needle to be
lifted from the cylinder between each
revolution. :

Thus, although the cylinders are not
revolving at exactly the same speeds, they
perform the same number of revolutions
per minute, and for all practical purposes
their speeds are synchrouised.

“ Amateur Wireless and Electrics.” Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world : 3 months,
4s. 6d.; 6 months, 8. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders, or Cheques
should be made payable to " Bernard Jones
Publications, Ltd.”
General Correspondence is to be brief and
written on one’side of the paper only. All
sketches and drawings to be on separate sheets.
Contributions are always welcome, will be
- proaily considered, and if used will be paid for.
Queries should be addressed to the Information
‘Bureau and the conditions printed at the head of
. Our Information Bureau” closely observed.
Communications should be addressed, accord-
ing to their nature, to_The Editor, The Adver-
tisement Manager, or The Publisher, *"-:Ameteut
.. Wireless,” '58-01 Fetter Lane, London, E.CA.
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PREPAID ADVERTISEMENTS,
Advertisements - under ihis ihqﬁﬁi“au charged

- THREEPENCE PER WORD, minimum ch
- THREE SHILLINGS, r mnimum chares

. DEPOSIT SYSTEM

As the Publi (] t accept responsibility for the
tona fides of advertisers in this publication, they have
introduced a system of deposit which it is recommended
chould be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Infending purchasers should forward to the Publishers
{he amount of the purchase money of the article advertised.
This will be zcknowledged to both. the Depositor and the
Vendor, whose ramies and zddresses must necessarily b2
Tpeu Deposit is retained until advice is received of
ithe comp of the purchase, or of the article having
teen returned to and accepted by the Vendor. In addition
{p the amcunt of the Deposit, a.Fee of 6d. for sums of £1
and under, and 1s. for amounts in excess of £1, to cover
Eostage, efc., must be remitted at the same time. In cases
cf persons not resident within the United Kingdom, double
fees are charged. .

The ameunt-of- the -Deposit and Fee must be remitted by
Postal Order or Registered Letteg (Cheques cannot be
accepted), addressed to
“ AMATEUR WIRELESS,”” ADVERTISEMENT IDEPARTMENT.

. : 58,61, FETTER Lang, Lovoox, E.C.g

\VQ'\)D HORNS lfoz"~:1!l‘gt‘ﬁrlz(;;vh(xl1<’ units, ete.y List. Maddison,
1 Chapel  St., -Edgware Rd., N,W.l. Manufacturer of T1IE
ALLWOODORN. .

COSSOR MELODY MAKER.  Loud-speaker an a'l accessories
ready. for listening in, for 35, and 16s. 8d. monthly, Lists free.—
World's Wireless, Wallington.

A PERFECT WET H.T.

Obtained with our Tnsulating liner which eliminates all
Vlocal sction. " Prive 4d. doz,  Self-charging cells, 3 doz,
45 volts minimum, packed in special divided carton suit.
al?le as container, post free 10/-. Double capacity 13/-,
with terminal top sacs 2/3 extra, Liners included free.
Send 6d. for complete cell, instructions and particulars.
We stock Goodman's cone parts and units. Cossorcabinets
mahogany fnish. 17/6 only. )

SPENCER’S STORES, LTD.
45 MASON'SAVENUE. COLEMAN ST,LONWON,E.C.2
Phone: Landorn Wall azp2 (Aear frnk of England )

THE WORLD'S FINEST H.F. CHOKE

SPE(‘IA LLY
m:nded for all rece,
with 2 or more stages of
103 because the Climax
binceularmethodof wind-
ing gives no field effeets.

The only effective
JL.Y¥. Choke for bothiong
and short wave work,
High self inductance,
Low self capacity.
Cne-hole fixing.

Ideal. as anode or reaction
chioke in any circuit,

THE CLIMAX

HF. CHOKE 8/6

From all dealers

cLIMAX

L -
A YEAR AHEAD

‘“ Insist on the name
CLIMAX”

C'max Radio

E.cctrie. Ltd.,

uill  Works,
Putney,
S.W.15

£ THE LITTLE CELLS THAT SATISFY :

Eten Primary H.T. Battery. Pl Porous Pot Cells,
Sl and 52 Sac Cells. All” complete {or assembly,

1-ce! C-cell, 12-cell, . 30-cell,
P1 €4, ... 33 ... 59 ... 14/~
51 €d. 3/ §/3 12/
S2 444, 2/6 310 9/6

Send 14d. stamp for booklet giving full particulars to—

THE ETON GLASS BATTERY Co
= 46 ST. MARY'S ROAD - LEYION -~ E.10

—EASY PAYMENTS—

LOUD-SPEAKERS, HEADPHONES, H.T.

- ACCUMULATORS. Anything Wireless,

Send alist of lhé parts you aré requi'r?i\g and we will send
you a quotation on monthly payments.

H. W.HOLMES, 29, FOLEY STREET,

Phone : Muzeum 1414.  Gt. Portland St.. W.1

REPAIRS —TWELVE. MONTHS' GUARANTEE

accompanies all our répairs, Any make

of L.F. Transformer, Loud-speaker or Headphohes. * Repaired

and despatched within 48 hours. 4= Post Free. Terms to Trade
SERVICE DEPT.;

TRANSFORMER REPAIR COMPANY

214, HIGH ST, COLLIERS WOOD, LONDON, S.W. 13

COUPCN
Available until Saturday,
JUNE 30th, 1928
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35,40, 50, 60, 75, Price 3/
3, 156, 200, 250. 300, P.r:tt 5/ g
DOUBLE TAPPDD
No. 75X .., . Price 4/9
No, 30¢X . Price 88

‘lll/////////l///l

1l

every quality that makes
for more selective tuning

MAXIMUM INDUCTANCE is ensured by
close magnetic interlinkage between turns,

|

MINIMUM SELF CAPACITY is ensured
by scientifically spaced sectional windings,

CIRCUTIT ADAPTABILITY and coils are
interchangeable and you have an option of
centre-tapping.

CONSTANT MAGNETIC CENTRE, Al
coils have the same external dimensions,

Obtainable from all good radio dealers.
THE LONDON ELECTRIC WIRE CO. & SMITHS,

Churcht Road - . . - Levton,

LTD.
E.i0

from |

20 to 2,200 metres!

THE BOWYER-LOWE
SHORT WAVE RECEIVERS

THE LATEST DEVELOPMENT

‘The Bowyer- Lowe Short Wave ReLenem have created a reputa-
tion all over the world. They stand as the pioneer receiving sets of
short wave wireless, remarkably efficient instruments that can b2
operated by the beginner,

Many B.-L. Short Wave Set owners have asked us for a means of
adapting their set for ordinary broadcast reception without disturb-
ing its short waye efficiency. We are pleased fo announce that
this can now be ‘easily effected by the simple fitting of one or two
extra components as follows ;

No. 4 coil 190-520 Metres. _List No. 308 7s. 6d.
No. 5 coil 500-1200 Metres. o e 309 8s.6d.
No. 6 coil 1150-2200 Metres. s sy 310 8s. 6d.
Adaptor & extra fittings with instructions ,, ,, 3067 és. 6d.

You can buy these parts from any good
Wirddess Dealer.

Pariiculers of the Bowver-Lowe Short
Wee Set will be sent on request,

SHORT WAVE RECEIVERS

BOWYER-LOWE

CO., LTD., Radio Works, Station Way, LETCHWORTH

Fit Cleartrons in your set and
listen! Music— richandclear.
Speech —like someone in the
room with you. Satisfying
volume. Living tone. Purity!
That’s why Cleartrons 'are
selling by their thousands to
people who previously thought
they had to pay a high price
to get a good valve.

Cleartrons are good-—and in-
expensive tco. Use them in
your set - and save.

ORDER FROM
YOUR DFALER
OR DIRECT

(Postage 3d.)

CENERAL
PURPOSE

6~

POWER AND
RC.C.AMPLIFN

) Sales Dept.,
CLEARTRON (132) Ltp.

21, Cumberland Street, Birmizgham.

5|

Advertisers Appreciate Mentioa of “AW.”

" VALVES

with Your Order
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Putting it briefly, my success is un-
doubtedly due to the introduction of the

Mullard P.M. Filament Radio Vahres
nto my receiver.

Since the first Mullard P.M, Valve
came out many different 1vpes have
been designed to meet the demands of
modern radio receivers to the fullest
measure of efficiency and ar the same
time satisfy -the needs of the more
discriminating user, but the fundamental
basis of each and every type of M ullard
P.M. Valve remains the same potential
feature—the wonderful Mullard P.M.
Filament !

I apprsu'ated this endeavour on the
part of its manufacturers to bring me
beuter radio. - The outstanding features

about this wonderful Filament were put
clearly before me, in terms I could

understand — greater length, greater
thickness, huge- emission, immense
toughness and mechanical strength, and
from the first moment I tried a Mullard
P.M. Valve the improvement in recep-
tion was apparent. i

The publication of the Narmna!PhymaZ' ;

Laboratory test report on Mullard P.M.
Valves proved comclusively their real
value, and gave every.radio user, who
had hitherto been groping in the dark,
a light and a sound lead.

Ewvery radio dealer sells Mullard P.M.

Radio Valves, and it will pay you to

ask about any new Mullard products
whenever you're in a radio shop.

Mulla rd ~
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