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STERLING No. 1
CRYSTAL W/T
RECEIVING SET

Specially designed for use in connection
with the Wireless Telcphony Broad-
casting Scheme, and is suitable
for a range of about 25 miles.

TO BE OBTAINED FROM ALL
DEALERS OR DIRECT FROM :—

A STERLING TELEPHONE
#) & ELECTRIC CO., LTD.

210-212, Tottenham Court Road,
LONDON 3 ! w.1
[elephone No. % 4144 Museum (7 lines)
Telegrams : * Cucumis, Wesdo, London.”
Works : DAGENHAM, ESSEX.
= BRANCHES :
NEWCASTLE-ON-TYNE ¢ 9, Clavering Place.

7:E DELI 7VE RY CARDIFF : 8, Park Place,

IMMEDIA

“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity.
LET US QUOTE YOU

SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO

DIANOND FIBRECLEIE

DIAMOND-FIBRE SR HIGH ROAD
WORKS ¥ SOUTH TOTTENHAM . NJS.
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TUBES DISCS PLATES, &ec.
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THE MIGANITE & INSULATORS Go. Lo.

EMPIRE WORKS
WALTHAMSTOW LONDON, E.17
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Ediswan Valves.

T HE manufacture of Thermionic Valves is a

highly skilled operation and every Ediswan Valve
has behind it the experience and operative skill of
over forty years of lamp making.

The A R Valve illustrated is specially made for
Amateur reception.  Plate voltage 30-80 volts,
Filament volts 3-5-6'0 volts.  Filament current
075 amperes. Figh amplification—silent working.

Price 15/- each.

Alway ask for Ediswan Valves. If you are unable 19 obtain them at
your Dealers write to us for the name and address of the nearest supplier,

THE EDISON SWAN ELECTRIC CO.,LTD.,

Head Office: 123/5, QUEEN VICTORIA STREET, E.C4.

{London Showrooms : 123/5, Queen Victoria Street, E,C.4, & 71, Victoria Street, S.W.1.
Works: Poaders End, Middlesex.
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MHARE UHEECE AR

P
.HOWROOMS
/.:t. rand. W.C.2

sone ll.

. wo-valve Broadcast Receiver with

kself-contained valves and H.T.

Battery,. Wavelength range 250 to

50 metres, which can be extended as

desired by substituting special coils for
plug marked “ X.”

British Broadcast stations audible up to 80 miles
on head telephones, and 25 to 30 miles on a loud

Supplied in  Polished Walaut
Cabinet, 13X 13 X 10 inches, com-

speaker. Gives perfect results even when plete with Valves, and H.T. Battery
operated by a novice. Approved by Postmaster- g - e
General and licensed under Marconi Patents. Price £25 Guineas

Write for our NEW ILLUSTRATED CATALOGUE 1/- Post Free.

BURNDEPT, LTD., Aerial and Eastnor Works, Blackheath, S.E.3
L AT
=24-HOUR SERVICE ——

No Waiting. Delivery from Stock
We make it our boast that every

Perry Head Phones
letter received has attention
cor s 4,000 per
within twenty-four hours. Send Ohms 2 / painr
your enquiry along and test our }\i
service for yourself. ’Srpclma}lll) d“}'{g'le‘_i for W”;g’s;
N clephony. keceiversarra €
i series, Aluminium Cases
ELECTR&Sté};sssglil;&lyistsSTOREs, @ Cll and ﬁtted,with extremely light
: and efficient Head Bands, and
i Twin Connecting Cords.
5’ Alber;l’rle}f‘raceiz Kglﬂg CrOSS, i ':_"';‘ Hustrated ZVif;lesstatalggue now
alliax, rng. - ready, post free 3d.
NEW LISTS NOW READY The JEARY Electrical Co., Itd.

! _24_HOUR SERVICE - 8, LAMBETH HILL & 97, Queen Victoria St., London. E.C.4

“WESTERN COUNTIES” ACCUMULATORS
vigmis  FOR WIRELESS USE  ™gimgmee

The most Reliable and Moderate Priced Accumulator on the Market.

4 Volts. 6 Volts. i
80 amphours £1 8 6| 60 amphours £1 17 6 The Western (.Jount.les
120 3 117 6 " Electrical & Engineering
150 ’e 2 5 6 90 » 250 Company,
180 ' 219 6120 ’ 2 12 6 | MidlandBankChambers,
%:le eA"elt for Messts BUR!\DEII;T]Ekfor Scuth-Mid'and and South-Western Ieé‘?g&?’;;— YEOVIL' ;?g“%ﬁﬁ—

v
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WING to our winding machines having been re-designed we

have been able to effect considerable economies in the manu-
facture of the famous Burndept coils, which we can now offer to
the public at greatly reduced prices. '

The Burndept coils, in addition to being the most efficient produced, show
a saving over any other coil of reputable make.

New Prices effective from November 1st.

Send mail orders with cash to Aerial and Eastnor Works, Blackheath,

S.E. Immediate delivery—coils dispatched same day. Or from stock
from our London Office and Showrooms, 15 Bedford Street, Strand, W.C.2

]
]
} Primary TUNING witH AVERAGE P.M.G. AEriaL SECONDARY TUNING wiTH |
AND BUrRNDEPT CONDENSERS OR BurNDEPT CONDENSER OR |
CoiL ’ TUNERS TUNER . PrICE
No. MouNTED
‘ Condenser in Series Condenser in Parallel l Condenser in Parallel
\ Min. | Max. | Min. Max. | i, Max.
! |
g é ! 160 | 260 310 380 135 330 ;
175 | 290 350 470 170 420 ’],
$3 } i 210 360 430 640 230 375 | 20/- the set
84 270 170 600 900 | 340 810 i
75 350 570 700 1100 150 1000 ! 56
100 ' 1450 750 950 1450 600 1340 7=
150 | 650 1050 1300 2100 830 1900 7/8
200 ‘ 900 1450 1900 3000 1200 2700 8/6 £4 10
300 1250 2000 2600 4100 | 1600 3840 9/~ th s:t
400 1750 2900 3700 5800 2300 5400 10/8 e
500 2600 4300 5500 9000 3500 8100 5 12/~
750 | 1000 6600 8500 13500 5400 12500 ] 13/8
1000 6000 10000 12500 21000 7000 18000 16/6

NOTE.—A beautiful coloured reprodnct'on of the Burndept Radio Girl will be sent post free on applicaticn.
Qur lllustrated Catalogue containing much useful information and details of our apparatus will be sent post free 1 /-

BURNDEPT, LTD. ™" O ot nctmon werka, mracomenc sy

All TBURNDEPT | Valv: Apparatus is du'y licensed under Marconi Patents for Amateur use in Great Brilain

A e
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Radio Music from every
Electric Lampholder

Every electric lampholder can now be
used with safety for picking up radio
signals, “‘Broadcasting,” etc. The
“DUCON " forms a perfect attach-
ment between the radio receiver and
the electric light wires.

Every “DUCON " is tested at 2000
volts A.C.,and has the highest possible
insulation resistance. Shocks and
short-circuits are thus rendered im-
possible.

The “DUCON " fits directly into any
standard B.C. electric lampholder, and
is provided with terminals for connec-
tions to the radio receiver.

Simplicity with Perfect Safety is the
Keynote of the “Ducon.”

Price 10/- each

DUBILIER CONDENSERS
FOR ALL PURPOSES

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd’s Bush, London, W.12

Telephone-—Han mersmith 1084. Telegrams—Hivoltcon, Phone, Londen. Code—Marconi International.
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RADIO BLOCKS

THE MOST EFFICIENT UNIT SYSTEM AVAILABLE

e

Size 31X 2} x 23"

Your attention is drawn to the way in which the units are connected up (sce illustration).
Available for all combinations of High-Frequency and Low-Frequency amplification.
The Aluminium Case has a screening effect, thus making the set free from noises no
matter how many valves are used.

An instructive and interesting report on these Radio Blocks appeared on pages 14 and 15 of

October 7th issue of the ** Wireless World and Radio Review.”
PRICE LIST OF RADIO BLOCKS.
Detector Block ... ... £1 16 6 | Compensating Detector

. 1 Block .. .. .. £280

L ETESD [0S 1 60 peactionPlug .. .. 0 3 6
1 L.F. Amplifier Block ... 2120 |[nput Plug .. .. O 6 3
H.F. Amplifier Block, ... 2 5 0 | Output Plug .. 0 6 3

Al our Valve Apparatus is licensed under Marconi patents for amateur use in Great Britain.

Send for our NEW BOOKLET with details of our NEW M.H. RECEIVERS. It is sent with our
16 page, 100 illustrations, Catalogue. 6d. POST FREE.

| LESLIE McMICHAEL:

: i PROVIDENCE PLACE, WEST END LANE, KILBURN, N.W.6

Bue Servicen 1. 8 16. 2B, 31 all psss West £nd ' Lane
Telephone: HAMPSTEAD 1261 Nearest Tube Station. KILBURN PARK { BAKERLOO)

b . =l
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{BRITISH MANNESMANN

WELDLESS STEEL TUBULAR
MASTS
FOR

Wireless Aerials.

UNRIVALLED . IN STABILITY AND

EFFICIENCY, UNSURPASSED FOR

NEATNESS OF OUTLINE AND

APPEARANCE, ECONOMICAL
IN COST

THE BRITISH MANNESMANN
TUBE COMPANY, LIMITED
NEWPORT (Mon.) & LANDORE, S, WALES.

LONDON OFFICE—67, Queen Victoria Street, E.C.4
BRANCH OFFICES—Birmingham, Glasgow, Leeds,
Manchester, Neweastle,

NOVEMBER 4, 1928
R (R et 1

TONS

of EBONITE SHEET in Stock

for immediate delivery in qualities
suitable for all classes of

WIRELESS WORK.

SHEETS - RODS
TUBES - PANELS

TUBES for Variometers.
MOULDED KNOBS (various patterns),
COMBINED DIALS AND KNOBS,

3", 31" and 4" diameters.
Do. do. for Fil. Res. and Vario-
Couplers. AERIJAL INSULATORS.

Wholesale only.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,

13a, Fore Street, London, E.C.2 I

Teleg.  Eboniseth, Ave., London.”” *Phcne ; Central 10754,
L BT TENETEIET (e ‘

TRADE MARK

The WHITECROSS

COMPANY, LIMITED
:: WARRINGTON ::°

Manufacturers of All Descriptiens of

WIRE ROPES
AND WIRES

The most reliable and efficient
Batteries for Wireless Work are

STORAGE
BATTERIES

D.P. Batteries are made to fit al-
most any size of box. Theoutput
of our Works runs to hundreds
of thousands of plates yearly.

« B

b e e B o e )

Write us for particulars

The D. P. BATTERY CO., LTD,,
BAKEWELL — DERBYSHIRE
& 11 Victoria St.,, London, S.W.
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H.F. TRANSFORMERS 3-WAY COIL HOLDERS
FITTED KNOBS EB NI I E Moulded in ONE PIECE
Sheets, Rods, Tubes, Panels, Bevelled Dials, 3 in. by 2§ in. Fil. Resist. Bases, Knobs, Condenser

Tops, 4in. Discs, Slider Knobs, Headphones, Var. Condenser, L.F. Transformers, from stock.

SYDNEY JONES, 3la, SPRAY STREET, WOOLWICH, S.E.18.
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|Wireless Telegraphy and Telephony

Protect your apparatus from lightning and other heavy |
static discharges and at the same time obviate the
necessity of having an unsightly earthing switch by
installing a Protector Spark Gap. I

Price

S!-

This article is of very neat appearance, being made of

solid brass well lacquered and mounted on an ebonite base
11
3

size 28"x 13" It is a permanent safeguard whether

“listening-in " or not. No station should be without one.

I 51-
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NOW IS THE TIME to acquire a sound theoretical' and™ practical

knowledge of THREE ELECTRODE VALVES,
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SKINDERVIKEN BUTTON.

A Supersensitive Microphone,
Known all over the world and patented
in every civilised country., Over 60,00
sold. ENGLISH Manufacture.

Make up your own Loud Speaker.
Transmit your GRAMOPHONE music
to any room in your house,

The only practical Microphone for use in Detectiphone Sets.
Price 5/- each
Special Low Resistance Receivers (for use with
Skinderviken Buttons' .. .. . 10/- each
Bpecial Gramophone Attachments .. e 1,
Write for 16 page BOOKLET fully illustrated and containing
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Sound Transmission. 6d. Post free.
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VALVES

DELIVERY FROM STOCK.

RECEIVING.

Filament Anode

(150 as amplifier)

£ Type. Voltage. Voltage. PRICE,
R ¢ 6 £017 6 A
= Qi
. R4B 4 50 110 0 ﬁﬂ
V24 52 36 0 H
0 Lﬁ)
0

1 4
Q 5°2 50 1 4
QX 5°2 50 1 4

SPECIAL LOW TEMPERATURE
-~ VALVES. .

Filament Filament Anode
Type. Voltage. Current. Voltage. PRICE.

LT 18 .4 36-50 £2100
 LT.3 18 ‘11 ’

" TRANSMITTING.

Filament Anode

Type Voltage. Voltage. PRICE.

AT.25 5.5 uerrto 1,000 £1 10 0
A T.40x 7 , 1,000 2150

Marcont SCIENTIFIC INSTRUMENT co, 1.

40 DEAN STREET, SOHO, W.1 TRLECHONS : ARSI RARD 74
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Call and see this Receiving Set Demonstrated.

No intricate adjustments are necessary with this highly efficient Broadcast Receiving Set to obtain Telephony and
Telegraphy signals with remarkable clmty All the adjugtment necessary to receive any particular wavelength
is the movement of one switch arm.

Its dimen.:ions are 97 x 9” and 8}” high, the Hertzite crystal is enclosed in glass, one adjustment being almost
permanen

Supplied complete in highly polished mahogany case together with Sterling R1258 Head *Phones (4,000 ohms), 100 it.
Black 7/22 Aerial Wire, 2 “ Econ ” Aerial Insulators, 1 Aluminjum Aerial Pulley. It costs but £5 5s.

Everything can be enclosed in the cage for packing away.

In addition to complete Receiving Sets we also
manufacture all Component Parts.

Honeycomb Inductance Coils from . .. .. 00 .. .. B/-

‘*‘ Ideal " Valve Accumulator, 4-volt 50 amp. .. .. .. .. per set 25/
(Carriage, 2/-)

‘“Ideal " Valve Accumnulator, 6 volt 50 amp. .. .. oo 8 oo per set 35/-
(Carriage, 3/-)

Filament Resistances . .. .. .. .. .. each 5/

Variable Condensers (ot va.nous capacmes) “from. . .. .. .. .. .. /=

Fixed Condensers from .. .. .. .. .. .. 2/6

H.T. Battery Case .. .. .. .. .. .. .. 18/-

H.T. Battery Case, with 60 volt battery .. .. .. .. . .. .. 29/

Three Coil Holder, complete unit .. .. . .. .. .. .. .. 20,-

Se_nd—ad stamps for our fllgtt;t(;d Cat_al;)gue. i.mt}ﬁl?i Batteries or Accumulators free.

WATES BROS. Kzeuestonvon wez,

J. %ﬂgeNvg;kE;T—D‘ I EBON ITEjfl

Chadwell Heath, Essex. VULCANITE

We are actual manufacturers and TUBES RODS Si—IEETS
can offer special advantages to
the trade—send us your enquiries.

CONDENSERS L L . e LARGE

16/- ea.

‘0005 ., oo O e 12/6 ea. :
e P22 2D STOCKS
Filament Begistances .. . . . 3-ca
Terminals with high bage ... 1/6 doz.
Contact Studs, witb nuts ... e - .. 9d. doz.
Sliders, with springs and studs ... 9d. ea.
Ebonite Panels, cut to order 3/6 1b, T N NI !
Single Valve Panels B RI A
fitted with Variable Condenser, Filameot
Resistance, Grid Leak and fixed Conden- RUBBER AND KAMPTULICON
ser, Engraved Panel and Rosewood €0., LTD.
finished Box, ready for use - =

& . 7 NEWGATE ST. LONDON, E.C.1

Vulcanised Fibre and Ebonite *Phone: 2168 Central. 'Grams: Britannia,Cent,London

Sheets, Rods & Tubes from stock. ﬁ
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An Experimental Radio Transmitting Set.
By E. M. DeLorAINE, ING. E.P.C.I.

(GENERAL.
OST amateur transmitting stations in  having approximately the same characteristics,
this country probably use the ““ choke one tube being the oscillator and the other the
control ” or “ constant current” modulator. The plates of both tubes are fed
system of modulation. through a low frequency choke coil. The high

Fig. 1. Generul view of the Transmitter.

This system comprises essentially two inductance of this coil opposes rapid variation
vacuum tubes (or two groups of vacuum tubes) of current, and so ensures that the supplied
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current remains approximately constant, Be-
tween the plates of the oscillator and modulator
is a high frequency choke coil which prevents
the plate potential of the modulator from
varying at radio frequency (Fig. 2).

If the grid potential of the modulator is
constant the oscillator will supply a wave of
‘high frequency current of constant amplitude,
but if currents at speech frequency are im-
pressed on the grid of the modulator, the plate
current of the modulator will vary accordingly
and produce slight variations of current through
the low frequency choke coil. The inductance
of the coil being large, the voltage across it
varies to a considerable extent. For instance,
suppose there is a 20 per cent. variation of
current at a frequency of 1,000 cycles per
second. If the inductance of the choke is 4
henrys, and the current 20 milliamperes, the
variation of voltageTwill be :—

27 X 1,000 X 4 X 0-2 x 0:02 = 100 volts

LOW FREQUENCY

HIGH FREQUENCY
CHOME COIL. CHOKE COl

5

— 1

Fig. 2. Simplified circuit diagram.
If the plate supply is 300 volts, the plate
potential of the oscillator tube will vary between
200 and 400 volts, in accordance with the
impressed speech frequency, thus producing
corresponding variations in the amplitude of
the high frequency wave.

This system of modulation- has a high
efficiency (between 45 and 65 per cent.), and
is perhaps one of the most satisfactory as
far as quality and clearness of speech or
music are concerned. (See Appendix 1.)

MobDULATION BY GRID CONTROL.

It is interesting, notwithstanding the points
in favour of the system of choke control, to
pursue experiments with other systems of
modulation. These are numerous, many of
them involving in principle low efficiencies.
The author has recently been experimenting
with a system of grid control. It seems quite
clear that a carefully adjusted transmitting set

0000
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Fig. 3.

making use of ““ grid modulation ” is able to
deliver speech or music of the same grade as
a set using ‘‘ constant current ” modulation,
although the control of the former system
probably requires more attention and skill
than the latter.

GrID CONTROL OF THE OSCILLATOR,

It is practically impossible to obtain good
modulation, with normal efficiency, using a
system of direct control of the grid potential of
the oscillator. If the variation of grid potential
is small and the carrier wave incompletely
modulated, no trouble is experienced. Speech
is intelligible, if not good, but when the
modulating signal is strong, oscillation suddenly
ceases and then starts again (Fig. 3). Speech
becomes unintelligible and music is of a very
poor quality.

PLATE CURRENT

X TIME -~
L <-GRID POTENTIAL

Fig, 4.
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Grip CONTROL OF THE AMPLIFIER.

The idea which naturally occurs is to make
use of a separate and independent oscillator
and modulator, both acting on the grid circuit
of an amplifier tube. This was used as far
back as 1915, when speech was transmitted
from Arlington to Paris, San Francisco and
Honolulu: In this case, however, the ampli-
tude of the high frequency oscillations on the
grid was small compared with the amplitude
of the signal at speech frequency ; the modula-
tion resulting from the parabolic shape of the
grid potential space-current characteristic.
When the operating point on the amplifier tube
characteristic is moving up and down, the
amplitude of the variation of space current is
increasing or decreasing according to the slope
of the characteristic at the operating point,
thus producing in the output circuit, a current
at radio frequency modulated according to the
low frequency signal (Fig. 4).

The efliciency is determined by the amplifier
and remains tetween 22 and 37 per cent. (See
Appendix II.)

MODULATION SYSTEM IN USE.

Instead of making use of the fact that a part
of the grid-potential plate-current characteristic
is a parabola, let us assume now that there is a
region large enough to use which is practically
straight. .

We can make use of a much larger oscillatory
high frequency voltage, its amplitude being
now equal to or greater than the amplitude of
the signals at audio frequency. The com-
bination of the modulator and oscillator current
(I and II, Fig. 5) will result in a curve as
represented (on III).

The resulting wave of current is impressed
on the grid of the amplifier, taking care that the
grid has such a steady negative potential that
the operating point is at the beginning of the
characteristic (4, Fig. 6), so that when no
oscillations are impressed on the grid, the plate
current will be practically zero. The amplitude
of the high frequency wave must be of such a
value that when the radio positive potential is
at its peak value, the negative potential of the
grid is halved (as shown on B). Now the
signal at voice frequency must have a maximum
amplitude equal to 4 B if complete modulation
is desired, thus moving the peaks of high
frequency from A to C. Consequently the
output of the plate circuit and antenna current
are as represented on IV and V, Fig. 5.

The quality depends to a large extent on the
different adjustments and also upon the shape

AND RADIO REVIEW 153
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POTENTIAL
Y REGATIVE Ir
(A MH_LJMHMHA Rk
o _CURRENT
~
ANTENNA
CURRENT
h'a
Fig. 5.

of the characteristics. This system is dis-
tortionless only to the extent that the character-
istic can be assumed to be a straight line, or
if some steps are taken to compensate the
action of a curved characteristic.

The efficiency of this system of .modulation
can be raised to that of any other system (See
Appendix III.)

PRINCIPLE OF THE CIRCUIT.

The circuit used for impressing both high
frequency and signalling currents on the
amplifier is, as a rule, as shown on Fig. 7, I.
We can call this : magnetic coupling between
oscillator, modulator and amplifier. The author
tried a system somewhat different, which might
be called a double resistance capacity coupling..
Fig. 7 (I1.)

PLATE CURRENT

CHARACTERISTIC,
CURVE

ﬂﬂnﬂ

GRID A

8
POTENT IAL:§ °

=
—
| e———

TiME

——

1
TiME

Fig. 6.
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In principle we can divide this circuit into

four parts :
Oscillator.
Modulator.
Amplifier. ”
Antenna circuit.

1. Oscillator. The High frequency oscillator
may be of any type. It is connected in series
with a condenser C of very small capacity and
a resistance R. The condenser offers an easy
path to the high frequency currents which are
flowing through the circuit O.C.a.b., thus
varying the potential across R, as shown already
in I, Fig. 5. These currents cannot pass
through the circuit a.L.M.b. on account of the
high impedance offered to radio frequency
currents by the inductance L.

2. Modulator. The modulating circuit com-
prises a microphone transmitter which acts as
a rule through an amplifier. Currents at voice

THE WIRELESS WORLD AND RADIO REVIEW
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efficiency of the coupling can be kept nearly
constant for all frequencies above a certain
minimum value.

DESCRIPTION OF THE CIRCUIT.

The circuit used is solely of the experimental
type and is subjected to frequent modifications.
It is shown in Fig. 6. In the photograph,
Fig. 1, the part of the set near the camera is
mainly for control of filament and plate circuits
and of the motor generator set. Next is the
oscillator, then the amplifier. Further on can
be seen the modulator, the output high fre-
quency circuits, and finally, a one-stage low
frequency amplifier with meters and control.

VacuuMm Tuses.

The tubes used have been of various types but
particularly the 20 and 30-0 Mullard tubes,
and Western Electric tubes.

The Mullard type are well known; they

.[”

Fig. 7. Coupling urrangemenls.

frequency flow through the circuit M.L.a.R.b,
thus varying the potential across R, as shown
in II, but do not flow through the oscillator
circuit, owing to the high impedance offered
by the condenser C to current at voice fre-
quency.

3. Amplifier. The grid is connected to the
end  a ” of the resistance R, the filament being
connected to the other end 4,” through the
grid battery, which maintains the grid at a
negative potential.

Potential variations of the grid with respect
to the filament are shown in IIT. The plate
current of the amplifier is controlled by the
grid potential and has a wave shape as shown
in IV,

Energy is transferred from the plate circuit
to the antenna through a magnetic coupling.
The modulated antenna current is represented
in V.

The main advantage of this circuit is that by
avoiding the use of iron core transformers, it
is to a large extent free from distortion, and the

have a vertical cylindrical plate made from a
sheet of nickel, the grid being a spiral of
molybdenum wire and the filament a straight
wire of tungsten. The 020 valve requires a
filament current of I'5 amperes and is used
with a plate voltage up to 500 volts.

The Western Electric tubes make use of
oxide coated filaments. These filaments offer
the most economical source of electrons
at present available, that is, they give a maxi-
mum electronic emission for a given filament
current. When metals are coated with certain
chemical compounds their electronic emission
is greatly increased.  Considerations of
mechanical strength, electrical resistance and
non-oxidisation, led to the choice of a wire
of platinum-iridium for the filament. This
wire is rolled to a ribbon, to increase the surface,
and the ribbon is twisted to secure better
mechanical properties.

Experiments showed that a mixture of
barium oxide and strontium oxide in a number

of consecutive coatings give the best results.
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The most commonly used process consists in
mixing barium carbonate with strontium,
hydroxide with resin or paraffin and repeating
the coating process. After each application
the wire is raised momentarily to a temperature
of about a thousand degrees, thus burning
away most of the organic carrier. There
remains a firmly adhering layer of oxide of
barium and strontium, combined with platinum
and iridium.
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the case of a coated filament tube having the
same characteristics. This larger structure of
tubes makes their manufacture an easier matter.
The life of coated filaments, on account of their
low temperature, is also longer than the life of
tungsten filaments. The grid and plate of the
Western Electric tube are of nickel, and are of
a flat type, disposed on each side of a single or
double V-shaped filament. (Fig. 9.)

The tubes of the latter type used in this

/A

%} 5% O-1AW %

plate and grid structure than that required in

MODULATOR  LOW FREQUENCY
INPUT AMPLIFIER
O~1ANP
MWV
—folels}
012 ANPS
: ;
'0-700v
: s
W= ”
élo-“‘ L
0120 MLLIAMPS
: MOTOR EENERATOR
100 =t
Fig. 8. Circuit diagram of the Transmitter.

The coated filament operates at a low circuit have the following characteristics :—
temperature, corresponding only to a dull red Filament  Plate
heat. The emission from a square centimetre Current. Potential.
of tungsten at high temperature is about ten Amperes. Volts.
times greater than that from a square centi- . .

. ; n 1.2 130
metre of coated filament. This greater density Amplificatio 5 .,3
of emission from tungsten has the effect of re- Output Power—s watts  1.35 200
quiring for a tungsten filament tube a smaller | »  Sowatts 3.4 up,to

1000




156

OSCILLATOR.
For the oscillator a Mullard tube is used.
It consists simply of a tuned
R anode circuit with reaction on
the grid by mutual inductance.
MODULATOR.

A very important part in
modulation is the starting point,
that is, the transmitter. An
ordinary solid back standard
transmitter has been found to
give satisfactory results. It must
be remembered, however, that
such a microphone is not well
suited for the transmission of
the higher frequencies. The
voice range of frequencies is
practically limited to 100 to
4 2,000 periods, whereas music

Fig 9. requires a much larger range ;
the piano covering a range
from 27 to 4,138 periods per second,

the organ from 16 to 4,138. This does not
include harmonics, which exceed 10,000 periods
per second.

The microphone current of the solid back
transmitter was able to act directly on the
modulator but it was found preferable, in
order to run the transmitter smoothly, to make
use of one stage of low frequency amplification.

A special type of transmitter also has been
tried. This is a double-button microphone
made by the Western Electric Company, and
intended either for radio telephone trans-
mission, or for public address systems using
loud speakers. The diaphragm is stretched
till its natural frequency is raised to about
2,500 periods per second and this frequency
is furthermore increased by the use of an air
damping chamber. Best results are secured
when the transmitter is spoken into at a dis-
tance of two or three feet. The reproduction
of the speech or music is very clear, owing to
the absence of resonant effects and variations
in efficiency. The output of this tansmitter,
however, is very small and requires amplifica-
tion. A two-stage amplifier with -resistance
coupling increases the volume of sound to the
normal standard of an ordinary microphone.
(Fig. 10.)

The position of the microphone with regard
to the transmitting instrument is also important.
The gramophone used is an Aeolian Vocalion,
with a tone control device, and this gives very
good quality music. The best position of the
solid back microphone was inside the horn.
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The double-button microphone is preferably
placed at a distance of one or two feet from
the horn and to the side of the gramophone as
shown in Fig. 11. This position minimises
any needle noise that may be present.

The modulator tube used is either a Western
Electric 5-watt or a Mullard o20.

The oscillator and modulator act on the
amplifier as previously explained. The ampli--
tude of the voltage at radio frequency is con-
trolled by a variable air condenser, and modu-
lation is controlled by varying the resistance
coupling between the last stage of low fre-
quency amplification and the modulator. An
inductance in series with the couplingr esistance,
and a small condenser across the input of the
amplifier, prevent the distortion which would
be introduced by the capacities in resistance-
capacity coupling.

AMPLIFIER.

The amplifier tube is a Western Electric

type and has a tuned plate circuit which acts

AMPLIFIER

=

2oV +

DOUBLE BUTTON
MICROPHONE

Fig. 10. Two-stage amplifier.

either on the antenna or on an absorbtion
circuit.

The author does not give precise data on
voltage, currents, etc., because of the experi-
mental character of the transmissions. These
were never twice under the same conditions,
PLATE CURRENT SUPPLY.

It may be of interest to amateurs to state
that before making use of a motor generator
set, the plate current supply was obtained as
shown in Fig. 12.

The main supply at 200 volts D.C. charges
a condenser of 10 microfarads. This con-
denser is then connected in series with the
mains and across another condenser of 30
microfarads. The latter consequently becomes
charged at 400 volts, and supplies the plate
voltage through a filter. These operations
are performed by a simple commutator driven
by a small power motor. This constitutes a
simple method of obtaining twice the value
of D.C. potential directly available, and involves
very little expense.
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APPENDIX I.

If the plate voltage of the oscillator is repre-
sented by :(—
e = E(l + K sin i)

% being the frequency of the signal impressed

-

on the modulator, the plate current of the
modulator will be :—
1, = I(l 4+ Ksin ).
K depends on the amount of modulation
and will be unity when modulation is complete.
The space current in the modulator will be:—
1, = I(l — K sin of).

with

i, + i, =2l
2] being the constant current supplied by the
generator.

Let us call ¢ the plate efficiency of the oscil-
lator.

The overall efficiency of the system, -ex-
cluding the power dissipated in the filaments,
will be equal to the oscillatory output power
divided by the input power :—
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delivered to the antenna will be :—

[N
p,,:RI,?(l K sin wf)? —[) sinZutdt

with ¢ =

P = -RL (I + K sin wf)%.

The maximum value fo: complete modula-
tion, 7.e., K =1 is:—

P —c )RI-

This power is supplied by the amplifier tube.
Consequently if ¢ is the plate efficiency of this
tube, we have

2RI = ¢El,
thus
p. = eEI(l + K sin wf)*.

The efficiency of this system is equal to the
ratio of the integrated output power p, to the
input power EI.

T
Eff = 7‘ /) (I -+ K sin of)dt

:.-i I[)T(l+2Ksinmt+I.<—;_£cos mt)dt.

1 T T
7 EI{1 -+ K sin wt)*dt K2
T/) ) = 3 -
Eff =« EG. — 1) B T:g 4(l+ Z)
1 /T
T/ (I + 2K sin wt + —IS‘ — & sin )mt)dt
()] 2
= @

2

1+ X

— €

If modulation is complete the efficiency will
be :—

Ejf::ze

The efficiency ¢ of the oscillator may be
60 to 85 per cent., so that the overall efficiency
of this system wﬂ] be between 45 and 65 per
cent.

. APPENDIX II.
The modulated carrier wave may be repre-
sented by
1,=1I,sin pt(1 + K sin ot).
z—t being the radio frequency.

If R is the effective resistance of the antenna

@

for the frequency 5~ the modulated power

The microphones used for transmissions.

Fig. 11,
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In the assumed case of complete modulation The antenna current is:
B — 3 i, =1, sin ¢¢ (1 4 sin wf)
off = g€ and the output energy
) T - . .
Taking again ¢ between 60 and 85 per cent. Ri? = RI? sin® ¢t (1 + sin of)

the efficiency of this system will remain be- and at signal frequency.

tween 22 and 37 per cent. — RI2(] g 2 1 /Z 0-fl
This does not include the power expended w=RIF(I + sin o) £J0 S G
in the separate oscillator and modulator tubes, a2 (1 = sin )
which still further lowers the overall efficiency. B @
200y GC . The maximum output energy is :
+ﬁ!l} SL'?PLV_ 2 RI"2 *
This corresponds to the maximum input
energy : EI. So that
+ e EI =2RI?
Ltz Consequently the mean output energy is:
% 1y [T a3
The efficiency is therefore
2 eBr

Bff. = gr = 1

The plate efficiency ¢ is about the same
when using the grid control or the choke
system, i.e., between 60 and 85 per cent.,
Fig. 12.  Method of obiuining plate current supply. providing the plate voltage is increased

in the first case, to compensate the effect of the
APPENDIX III. negative grid potential. The overall plate

o ) efficiency of the grid control system will be
Letusassume the characteristic tobeastraight also between 45 and 65 per cent., so that it

line. In the working conditions previously can compete as far as efficiency is concerned
described, the maximum value-of impressed with the * constant current > system, or more
signalling voltage is equal to the amplitude of generally with any other existing system.
impressed high frequency voltage between A A somewhat different method which has been
and B. If we take again the signalling current suggested is to work with a very negative
o rid potential, so that when the high frequenc

as & sine wave of frequency 2 the plate %urre%ts are applied (but no signaigling a% voicz
current will have an envelope : frequency is impressed) the amplifier anode

i = Il + sin of) current is zero. In such a case, however, only
but due to the fact that only half of the high the positive half cycle of signalling current will
frequency oscillation produces a flow of plate liberate corresponding high frequency in the
current, the mean value of plate current at 2antenna, and distortion results.

ignalling fi ill be :— o 3o
signatling trequency Wit be The Wireless Society of London

;=1 (1 4 sin wh) —— .
h= 3 s The November mee ing of the Society,
As the plate voltage is constant, the power at which will be held at 6 p.m. at the Institution

inalling frequency will_be — » of Electrical Engineers on Wednesday, Novem-
signd mg equ ney wit, be: ber 22nd, w.ll be a spec'al gene-al meeting for
== the purpoce of authorising changes in the
‘D (l + sin o) constituton of the Socieiy through the
and the mean power : . alteration of cerfain rules. A lec'uie and
demonstration will also be given illustrating
_Ell / (1 + sin wf)dt = E{ the action of the three electrode valves by

o TV 2 means of a mechanical model.




NoveMBER 4, 1922

THE WIRELESS WORLD AND RADIO REVIEW 159

Electrons, Electric Waves, and Wiréless
Telephony—V.

By Dr. J. A. FLeMinG, F.R.S.

The articles appearing under the above title are a reproduction, with some additions, cf the
Christmas Lectu-es on Electric Waves and Wireless Telephony given by Dr. . A. Fleming, FR.S.,
at the Royal Institution, London, in December and January 1921-1922.  The Wireless Press, Ltd.,
has been able to secu-e th: serial rights of production, and any subsequent re-publication. The
articles are thercfore copyright, and rights of publication and reproduction are strictly reserved.

III.-THE ARCHITECTURE OF ATOMS.

1. MOLECULES AND ATOMS.
EFORE we can discuss the nature and
Bproperties of another type of wave
called an electromagnetic wave, it will
be necessary to consider briefly some of the
things which modern researches have taught
us concerning the structure of atoms, and the

elements of which they are built up.

Twenty-five years ago no one could have
‘given any information on this subject. In
fact, even the .actual existence of atoms was
then in doubt. The word atom, derived from
Greek verbal roots, signifies something which
cannot be cut or divided, and any discussion
on the structure of the interior of an atom
would in those days have been very similar
to the contents of a chapter in an old book
on Natural History, headed ‘ On Snakes in
Iceland,” the only information given therein
being, ““ There are no snakes in Iceland.”

So with atoms the only answer to questions
as to -the structure of an atom would then
have been, “ we know nothing about their
structure and probably never shall know*
anything.”

Although Greek philosophers twenty-five
centuries ago had taught that material
substances are composed of small discrete
indivisible particles, no one had formulated
any theory as to their inner construction, and
they were only mentally pictured as extremely
small spheres infinitely hard and of unknown
composition. But the atomic theories of
classical philosophers, such as Democritus
and Lucretius, were mere speculations and had
no basis in observed facts.

It was not until modern chemistry came

into being by the discoveries of Cavendish, -

Boyle, Black, Lavoisier and Dalton, in the
eighteenth and early nineteenth centuries, that

valid reasons began to be given for the belief
that material substance, in short, all matter
is not infinitely divisible, but is composed of
definite units of mass called molecules and
atoms.

Suppose we consider such a substance as
common table salt. We can divide it into
small grains and cach of these could be divided
again under a microscope until we reach a
particle nearly 1/100,000th of an inch in
diameter, which is about the smallest size
of particle visible in a good microscope. We
have good reason to believe that even such a
small particle would possess all the known
qualities of common table salt. If we dissolve
some salt in water and make a solution, no
microscope yet made can show any visible
particles in it, yet each drop of the liquid
would taste *“ salt ” and exhibit all the properties
of common salt in chemicalactions. Moreover,
by an evaporation or boiling off the water we
can recover the salt unaltered.

Hence we have good reason to believe that
when in solution the salt is divided into particles
of ultra microscopic size. But chemical experi-
ments show that this substance can yield under
the action of an agency called an electric
current, the nature of which we shall consider
immediately, two other substances, viz., a
green poisonous gas, chlorine, and a soft
metal, sodium, and therefore common table
salt is called in chemical language, sodic
chloride.

Moreover, effects we shall discuss later on
prove that in very dilute solutions of sodic
chloride, and other similar salts which conduct
electric currents and are decomposed by them,
the constituents, which in this case are chlorine
and sodium, exist partly in an uncombined
state.

B2
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Hence there is a certain small mass of sodic
chloride which is the least possible mass
which' exhibits all the properties of common
salt. It is called a molecule of sodic chloride.

The word molecule is derived from Latin
words and means a small mass or quantity.
There are various substances, about 90 in all,
which have never been resolved or decomposed
into any other substances and these are called
elements. The smallest possible quantity or
mass of any element which can exist as such
and exhibit the chemical properties of the
substance is called an atom of it.

Hence the molecules of complex substances
are built up of atoms held together so as to
form small similar bunches or groups. In
certain very simple compounds such as table

salt, the molecule may consist of only two

dissimilar atoms, but in organic substances,
such as albumen, oils, or starch, the molecule
may contain many scores or even hundreds of
atoms.

Even in elementary substances such as
hydrogen or oxygen in the gaseous state, the
constituent molecules contain two similar
atoms held together.

We have been able to determine by methods
which cannot here be described in detail, the
mass or so-called weight and also approximately
the size of molecules and atoms.

The view that small definite units of mass,
called atoms, exist in the case of the elementary
substances is strongly supported by the three
laws of chemical combination, viz., Proust’s
Law of Definite Proportions, the Law of
Relative Proportions and Dalton’s Law of
Multiple Proportions. These may beillustrated
as follows : Every pure chemical compound is
composed of elementary substances always in
the same definite and constant proportion by
weight. Thus water consists of 16 parts by
weight of the gas oxygen combined with
2-016 parts by weight of the gas hydrogen,
which combine and produce pure water when
the gases are mixed and an electric spark sent
through them. When the analysis of a pure
compound is conducted with proper care it
invariably yields the same proportions of its
constituent elements.

The Law of Multiple Proportion may be
explained as follows :—There are two knowyn
compounds of carbon (charcoal) and oxygen
gas, viz., carbon monoxide (CO), a very poison-
ous gas, and carbon dioxide (CO,). In the
first, the ratio of mass of carbon to oxygen is
12 to 16, and in the second it is 12 to 32.
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The ratio of oxygen to carbon in the second is
just double that in the first. It is found that
whenever there is more than one compound
of two elements, the ratio by weight of these
elements in the two compounds is always in
a simple integer proportion.

The Law of Relative Proportion is as follows :
Consider three elements, hydrogen, oxygen and
carbon. The first two combine in the
proportion of 1 to 8 or 2 to 16, to form water.
The second and third combine in the ratio of
16 to 12 to form carbon monoxide. Finally,
the first and third combine in the ratio of
2 to 12 to form a gas called olefiant gas. We
see then that to each element may be affixed
a certain numerical value called its chemical
equivalent, and combinations between elements
always take place in the proportion by weight
of the equivalents, or in some integer multiples
thereof.

These facts, and many others like them,
point very significantly to the conclusion
that elementary substances exist in small
ultimate units which are of exactly the same
mass and enter into all chemical reactions
without change of mass.

In short, matter is atomic in structure.
Atoms unite to form molecules and molecules
to form visible masses, just as letters are
combined to form words and words to form
sentences.

The relative mass or so-called weights of
each kind of atom has been measured and is
called the Atomic weight. It is expressed in
terms either of the mass of the hydrogen atom
taken as equal to 1, or of the oxygen atom taken
as equal to 16. The Molecular weght of a
molecule is the sum of the masses of the
constituent atoms. Two terms, viz., a gram-
wiolecule and a gram-atom are in frequent use.
These mean respectively the quantity of a
chemical substance or of an element which
has a mass in grams numerically equal
either to the molecular or the atomic weight.
Thus the atomic weight of oxygen being 16,
a quantity of oxygen weighting 16 grams is
called one gram-atom of oxygen. The atomic
weight of sodium is 23 and of chlorine is 35-47.
Hence the molecular weight of sodic chloride
or table salt is 58-17, and a mass of salt
weighing - 58-47 grams is called one gram-
molecule of sodic chloride.

According to an hypothesis first made by
the chemist Avogadro, in 1811, a gram-
molecule of every kind of substance contains
the same number of molecules.
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In the case of permanent gases taken at
standard temperature 0°C. and barometric
pressure 760 mm., equal volumes therefore
contain the same number of molecules and a
gram-molecule occupies a volume of 22,400
cubic centimetres.

Thus 2 grams of hydrogen, 32 grams of
oxygen, 28 grams of nitrogen, all have a
volume of 22,4G0 c.c. at 0°C. and 760 mm.
and contain an equal number of molecules,
that number being very near to 66 X 10?2 or
660,000 times a million billion in English
reckoning.

This means that in one cubic centimetre
there are about 30 million billion molecules.
In a space of one-half of a cubic millimetre,
or about the volume of a small pin’s head,
there are ten million times more molecules
of air than there are human beings alive on
the surface of our earth at present. This
will give some faint idea of the exceeding
minuteness and number of the molecules in
the air we breathe.

Non-scientific persons are apt to imagine
that these figures are mere guess work, but
this is not the case. We can now count by
various methods the number of molecules in
a cubic inch of air with quite as close an
appreximation to truth as we can count the
number of men, women and children in
Great Britain by a census taken on the night
of any given date.
2.—DIMENSIONS OF ATOMS.

As regards the sizes of atoms and molecules
there are various lines of argument which
lead to the conclusion that approximately
speaking, the diameter of an atom is of the
order of one hundred millionth of a centimetre.
This means that if a million atoms were placed
in contact like marbles arranged in a row,
they would only occupy a length of 1/25(th
part of an inch, or less than the thickness
of the thinnest sheet of tissue paper. To
count this million atoms would take at least
a week, counting without stopping day and
night.

An approximate measurement of atomic
diameters is derived from the study of thin
films of various kinds.

Skilled gold beaters can beat out one ounce
of gold until it covers an area of 240 square
feet. The thickness of the sheet would then
be about four-millionths of an inch.

There are three units of length which are
convenient for measuring very small lengths
or thicknesses and these are as follows :—
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A millimetre (1 mm.) is the thousandth
part of a metre and is about }/25th part of
an inch.

A micron (1p) is the thousandth part of a
millimetre:.

An Angstrom unit (1 A.U.) is the ten-millionth
part of a millimetre and therefore the ten-
thousandth part of a micron or
10,000 A.U. = lu.

Roughly speaking, the diameter of an atom
is about two to five Angstrdm units.

It is possible to prepare gold leaf the thick-
ness of which is about one-tenth of a micron
or 1,000 AU. Such leaf when held up to
the light has a green colour, or is semi-
transparent and transmits green light.

This gold leaf has, however, several hundred
layers of atoms in its thickness, probably 300
to 500 atoms. We can, however, prepare
thinner films of soapy water. If a soap bubble
is blown with a suitable material, or better
still, if a metal ring is filled with a soap film
by dipping it into the soap mixture, and if
this film is placed in a glass dust-free box in
a vertical position, the film begins to thin
away by drainage from the top part. Presently
we notice certain small round ‘black spots
which look like holes, but are not holes, because
in proper positions we can see an image of a
bright light source, such as the sun reflected
by them. It is possible to measure by several
methods the thickness of the film in these
black spots. It is found to be about 60 A.U.
or six thousandths of a micron. This film,
however, must be of a thickness equal to the
diameter of several atoms.

The late Lord Rayleigh (3rd Baron)
measured the thickness of still thinner films of
oil floating on the surface of water and found
them to be about 20 Angstrém units (A.U.)
in thickness (=2 x 10-7 cm.).

M. Devaux, by another method, produced
films of oil on water of half the above thickness,
viz., 10 A.U. In this last case the film is
probably formed of a single layer of molecules
of oil, and hence we see that molecular
diameters must be between 1/107 and 1/10®
of a centimetre, or approxiamtely be of the
order of one hundred millionth of a centi- -
metre or from one to five times this last
length.

At this stage we must, however, define a
little more carefully what we mean by the
diameter of an atom or molecule. We shall
show presently that atoms are not solid,
sharply defined masses like billiard balls, but
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in all probability resemble solar systems in
miniature, in- which a number of still smaller
particles circulate round a nucleus like planets
round the sun.

3.—THE KINETIC THEORY OF (GASES.

It will be necessary, therefore, to sketch in
outline the kinetic theory of gases or theory
of the motion of gas molecules.

In a mass of air or gas the constituent
molecules are not at rest, but flying hither
and thither with immense and various speeds
in every possible direction. We know that
this must be the case from the facts of diffusion.
If we have two vessels, one full of air or other
gas and the other exhausted or vacuous, and if
they are connected by a pipe in which there
is a plug of porous clay or unglazed earthenware,
we find that after a time some of the gas will
have passed through the plug and diffused
into the vacuous space. Also if the two
vessels contain gases of different densities,
but at the same pressure such as hydrogen
and oxygen, then they both diffuse in opposite
directions, but the lighter gas diffuses faster
than the heavier gas. In a certain time the
gases will have mixed completely so that each
vesse]l will contain the same proportion of
each gas.

We know that the gas in any closed vessel
exerts a pressure on the walls. This pressure
is a force in a dynamical sense of the word,
and is due to the bombardment of the walls
by these flying molecules. Let us suppose
that there are N molecules in one cubic
centimetre and that each molecule has a mass
m and is moving with a velocity ». This
vélocity is not the same for all molecules,
some are moving quickly and some slowly at
any instant. Of the N molecules we may
suppose one-third or N/3 to be moving at
any instant perpendicularly to one surface
of the cube of lcm. in side and 1 square
centimetre in area. If we take » to be an
average velocity then mv is the average
momentum of each molecule, and when it
strikes the side of the cube and rebounds
from it, its momentum + mo is changed in
direction to — mo in the time taken for the
molecule to move over a distance of 2 cms.
Hence the change in momentum is 2 mv in
a time 2/v seconds.

Force is defined as the rate of change of
momentum and the time rate of change of
momentum or force is in this case
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2 my

5 = mv®.  Hence the pressure on the

0
side of the cube due to the N/3 molecules is
4 Nma2,

Suppose we now take v to be, not the actual
velocity of one molecule, but the square root
of the mean of the squares of all the various
molecular velocities, called the R.M.S. velocity,
then since Nm is the mass of the gas in
1 cc.=d, we have for the gas pressure p
on a surface of one square centimetre the
expression

p = tdv?
Hence .it follows that the mean square velocity
2% is 3p/d and the root-mean-square velocity
v is 4/3p/d, where d denotes the absolute gas
density. _

The pressure of a gas per square centimetre
measured in absolute units of force, called
dynes, which corresponds to a height of the
barometer of 760 mm. or nearly 30 inches of
mercury and at 0°C. is very nearly one million
dynes, and the density of hydrogen gas is
1/11,200 because 11,200 c.c. of this gas
weigh one gram. Hence the R.M.S.
speed of the hydrogen molecule is
'3 X 10° X 11,200 centimetres or 1,830 metres
per second. . :

In the case of oxygen, which is 16 times
denser than hydrogen, the R.M.S. speed of
the molecule is close to 460 metres per second.

It is important that the reader should
clearly understand what the above statements
imply.

The gas molecules are flying in all possible
directions and with very different speeds.
If we could divide up the molecules into a
very large number of groups of nearly equal
velocity according to their speed, but without
taking regard to direction of motion, we
should find that a very small number of
molecules had a zero or very small velocity
and a very few had a considerable velocity,
but the great majority approximate in speed
to a certain ““ most probable speed,” which is
very nearly the same as that obtained by
squaring the numerical value of the speeds
of the different groups and then taking the
square root of the mean of these squares,
in other words, obtaining the R.M.S. speed.

Clerk Maxwell was the first to give a general
law in the form of a mathematical expression
and to give a curve for the distribution of
velocity amongst gas molecules. The curve
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shown in Fig. 35 is a curve whose equation is
y= x‘le—zz

Where ¢ = 2-71828 . . . etc., viz., the base of

P

1
1 MZ

Fig. 35. Maxwell’s Curve Graph of y = % +*
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the Napierian system of logarithms. The
curve is so drawn that the abscissa OI of the
maximum ordinate is taken as equal to unity.
The value of y is zero both for x = o and
z = infinity. If we take two ordinates
P,M,, P,M,, then it can be shown that the
value of the area P;M;M,P, multiplied by
4/ V'@ gives the fraction of the number of gas
molecules in any volume, the speeds of which
lie between values denoted by the abscisse
OM, and OM,.

Thus, for instance, in the case of oxygen
gas molecules, whose R.M.S. speed is 161-2
metres per second, the following table taken
from Meyer’s Kinetic Theory of Gases, gives
the speeds of various groups of molecules in
metres per second.

Metres per
" second
13 to 14 molecules have speeds from 0 to 100

81 ,, 82 1) 3] » 2 100 ,, 200
166 ,, 167 » » » b} 200 3] 300
214 ,, 215 D D B » 300 ,, 400
202,203 L . s 00,500
151 ,,152 o D 5 900 ,,600

91, 92 ,, , 5, » 600,700

76 ,, 77 35 3 » » 700 ,, above
It will thus be seen that all but about 10 per
cent. of the molecules have speeds which lie
between half and double the R.M.S. speed of
461 metres per second.

It will thus be evident that in a mass of
oxygen gas the molecules are flying about in
ail directions for the most part with speeds
which lie between 500 and 2,000 miles an
hour. A very few are moving more slowly
and a few more quickly .
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In the case of hydrogen gas which has
an R.M.S. speed about four times greater
than oxygen, the molecules are moving for
the most part with speeds from 2,000 to 8,000
mil.es an hour or 100 times faster than express
trains.

In the course of this extremely rapid motion
the gas molecules collide with one another.
The average distance they move over between
two collisions is called the mean free path.

In the case of air at normal pressure and
temperature the mean free path is about
1/250,000th part of an inch or 1/10,000th part
of a millimetre, or 1/10th of a micron. This
is roughly about 500 times the diameter of a
gas molecule. The mean free path varies
inversely as the pressure of gas. Hence, if
we make a so-called vacuum by removing
all but one-millionth of the air from a vessel,
the mean free path is increased to about four
inches in length.

We can now give a more exact definition
of what is meant by the diameter of an atom
or molecule. It is the least distance between
the centres of two atoms or molecules at their
closest approach during a collision.

If D is the diameter of the sphere of impact
or atomic diameter as defined above, and if
N is Avogadro’s constant, or the number of
molecules in a gram-molecule, and if V is
the volume of this gram-molecule and L is
the mean free path, then Clausius showed long
ago that the relation between these quantities
is given by the equation =+v'2 LND*=1V
where = is the circular constant 3-1415 .. ..

From this equation we can obtain, as given
by J. Perrin in his book on “ Atoms,” trans-
lated by D. L1. Hammick (Constable & Co.,
London), the diameters of various molecules,
as below —

Helium .. .. 17by 10®¥ cm.
Argon .. .. .. 28 .
Mercury .. .. .. 29 5
Hydrogen .. o241 .
Oxygen .. .29 5
Nitrogen . . .. .. 28 s
Chlorine .. 4-1

The reader should note that the symbol
10"® means one divided by 100 millions, or
1/100,000,000.

It will be seen that the diameter lies between
about 1} and 4 Angstrom units, each of which
is one hundred millionth of a centimetre.
Since we know that Avogadro’s constant is a
number near to 66 X 10°2, which is the
number of molecules of gas in 22,400 cubic

" Fig. 1.

this system employs two fraine coils fixed together
at right angles and rotating about their common
vertical axis. The two coils are connected in
series through a reversing switch to a variable
condenser to tune the coil system to the incoming
waves (see Fig. 1). According to the position of
the reversing switch the e.m.f. in one of the coils
is either added to or subtracted from the e.m.f.
in the other coil. ILeads are taken from the
terminals of the condenser to a standard form
of detector-amplifier to give audible reception
of the incoming signals. From a consideration
of this arrangement it will be evident that in
general, a change in intensity of the signal heard
in the telephones will take place when the reversing

*A paper read before the Wireless Society of
London on Wednesday, October 25th, 1922,

+J. Robinson, ‘“ A Method of Direction Finding of
Wireless Waves and its Application to Aerial
and Marine Navigation.”—Radio Review, Vol. I,
pp. 213-219, 265-275, 1920.

incoming csignul is read. These sets have an
instrumental accuracy of the order of 1 degree,
a perfectly definite observation being frequently
obtained to an accuracy of } degree under favourable
conditions.

A standard formm of R.A.F. amplifier has been
employed in these installations, giving amplification
by three valves at radio-frequency, and two or
three stages of audio-frequency amplification,
with an intermediate rectifying valve.

During the first part of the investigation, the
observations at all the stations were limited to
“ gpark ”’ or damped wave signals, but the receiving
sets have now been equipped with specially designed
screened oscillatorsy for the reception of con-
tinuous waves.

From the regular observations carried out by
these D.F. stations, many thousands of readings
have been received which are now being collated
for interpretation. One of the first immediately
obvious results which was observed was that the
majority of the D.F. stations possess permanent
errors, which vary greatly not only from station
to station, but also in different directions around
each station. In many cases these errors are small
and negligible for most practical purposes for
which a direction finder might be used. In other
cases, however, the errors are large and much too
serious to be neglected.

§ R. L. Smith-Rose, ““On the Electromagnetic
Screening of a Triode Oscillator.”—Proceedings
Physical Society, Vol. XXXIV, pp. 127-138, 1922.
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centimetres by volume, and since we know
that this volume of hydrogen weighs 2 grams
and of oxygen 16 grams, it follows that we
know the absolute mass or so-called weight
of a molecule of these gases; it is easy to
find that the mass of an atom of hydrogen is
near to 1:63 X 10-* gram, where 10—*! means
1 divided by a billion times a billion. In
other words, a billion times a billion atoms of
hydrogen weigh 1-6 grams.

We know, therefore, the mass and diameter
of various kinds of gas molecule and the
number of them in a cubic centimetre at
standard temperature and pressure. We have
to realise that the molecules of the air we
breathe are little particles of matter somewhere
about "a hindred-millionth of an inch in
diameter, flying about in various directions
with the velocity of a rifle bullet, or say,

3
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1,500 feet or so per second, striking against
other molecules about 5,000 million times in
a second, moving on an average about four-
millionths of an inch between each collision,
and so numerous that about 400 million
billion are contained in every cubic inch of
space.*

The pressure which the air exerts on the
sides of a vessel containing-it, which at ordinary
barometric weight is about 14} lbs. on the
square inch, is due to the incessant bombard-
ment of the inner surface of the containing
vessel by these small but numerous projectiles.

Since the mass of an atom of hydrogen is
1-6 X 10~* gram and the diameter of a molecule
(two atoms) of hydrogen is 2-1 x 10-% c¢m,, it
follows that the mean density of a hydrogen
atom is about 3'3 times that of water, and
that of an oxygen atom about 51 times,

“ In English reckoning a billion means a million times a million, or 1 followed by 12 cyphers, but in
the Uanited States a billion means 1,000 times a million or 1 followed by 9 cyphers.

A New Coil Winder.

A new type of coil winder, possessing many
novel features, has recently made its appear-
ance. It is very robustly built, and has the
advantage that the winding drum is directly
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2.—DEsScrIPTION OF ERRORS EXPERIENCED AT
ABERDEEN.

In particular, it was soon observed that the
results received from the station installed near
the University at Aberdeen showed large errors
for which it was difficult to account. These errors
were found to remain reasonably constant in the
day time for several months in succession, the ob-
servations made at night being subjected to large
variable errors, with which the present paper
1a not concerned. ot

A summary of the permanent errors at Aberdeen
being the mean day errors experienced on spark

- stations, between June, 1921, and April, 1922, with

the addition of a few C.W. observations taken more
recently, is given in the following table No. 1 :—
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TABLE 1.
MeAN ERRORS AT ABERDEEN FROM JUNE, 1921,
’ _TO ApriIL, 1922.

Transmitting }Zﬁ;ﬁl True | Mean

Station. km. | Pearing | error.
Aberdeen, C.W. - - 3:3 299-2° | +10-3°
Chelmsford, C.W.- - 3-8 160.6° | — 0-3°
Cleethorpes, S. - - 3-0 161-5° | 4+ 1.2°
Clifden, C.W. - - 5-8 233-8° | — 8-5°
Coltano, S. = = 4-2 144-5° | + 7.9°
Karlsborg, S. = o 4-2 74-1° | + 4-0°
Nauen, S. - - - 3-2 111-6° | 1-14-8°
Nauen, C.W. o - 4.9 111-6° | +14-7°
Paris, S. = S = 2-6 160-6° | + 1-3°
Paris, S. - - - 3-2 160-6° | — 1-3°
Paris, C.W. - - - 8:0 160-6° | 4+ 1-6°
Poldhu, 8. - - 2.8 196-1° | —12-6°
Stonehaven, C.W. - 4-5 204.0° | —11-9°
Stonehaven, C.W. - 56 204-0° 10:7°

These results show that the errors obtained are
practically independent of the wavelength used
and also of the type of transmission, s.e., spark
or O.W. ; but they vary considerably with the true
direction of the station. The manner of the latter
variation is best shown by a curve as in Fig. 2.
This curve indicates that the error is practically
quadrantal, being similar to that produced by the
metal hull of a ship,
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means of a pin set in the face of one of the
wheels. Coils are built upon ; ebonite or
strawboard cylinders, firmly gripped between

two grooved cones forced rogether with a wing
net Tha illnetratinn chnwe a laroe finiched
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This similarity is well demonstrated by comparing
Figs. 2 and 3. Fig. 3 is a graphical representation
of the observations made by the first author with
the same type of direction finding set installed
on H.M.S. ¢ Fitzroy ”’ during October, 1921. The
quadrantal nature of the error produced by the
metal hull of the ship is well indicated, the slight
distortion evident being due to the asymmetrical
distribution of the metal work, stays, etc., on the
ship relative to the D.F. set. It is seen that the
error is a maximum for a direction of incoming
waves at approximately 45° to the ship’s axis,
zero error being obtained for waves arriving either
along or at right angles to the axis.
3.—PossiBLE CAUSES OF THE ERROR.

Owing to the regularity of the above curve
on the Aberdeen site it would appear that the cause
of the error is very local, since waves coming from
quite different directions are affected in a similar
manner. In seeking for an explanation of the error
the following points were considered.

(a) Refraction due to Coast Line or other Geo-

graphical Features.

Since waves coming from oversea are affected
similarly to those arriving overland the effect
cannot be ascribed to coastal refraction, i.e.,
a deviation in the direction of propagation of a

"wave in crossing the boundary between media
of different conductivity, such as from sea to
land. The magnitude of the error also is much
greater than that previously experienced due to
refraction even at much lower wavelengths*

As the ground in the neighbourhood is reasonably

flat, particularly in the direction towards the

coast at a distance of three-quarters of a mile,

it may be assumed that this large error is not

due to hills or mountains, which are also known

to produce changes in the direction of waves
. Ppassing in their neighbourhood.
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(b) Overhead Wires.

plan of the immediate neighbourhood
surrounding the hut in which the D.F. set is
situated at Aberdeen is given in Fig. 6. This
shows that the hut is within 55 yards of a stretch
of twenty overhead telephone wires, in a direction
nearly due east at this point. Previous experi-
ments on the effect of such wires carried out by
the authors have shown that at any distance

* See for example : T. L. Eckersley, ‘ Refraction
of Electric Waves,”’ Radio Review, Vol. 1, pp. 422-8,
1920.
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greater than 40 yards the errors due to them
are not greater than 2° or 3°.

It will also be observed from Fig. 6 that a
wire fence passes within 14 yards of the hut.
It will be shown later that this fence was not
responsible for the errors.

(c) Geological Features.

In the absence of any obvious cause of the error
above ground, it was reasonable to search for
this below the ground. A study of the geological
maps of the neighbourhood of Aberdeen showed

['T

el

'

e

Fig. 4a. Photograph showing mode of carrying
the D.F. set without dismantling.

the sub-soil to be fairly uniform in structure,

although the survey was naturally not carried

out in sufficient detail to render impossible the
existence of a sudden change in structure in
the vicinity of the hut.

4.—NEED FOR LocaL EXPERIMENTS.

Owing to the absence of an explanation of the
cause of the errors as indicated in the previous
paragraph, it was considered desirable to carry
out experiments in the neighbourhood of the D.F.
station at Aberdeen to verify that the error was
purely local and to trace the cause if possible.
These experiments were accordingly carried out
by the authors during the week ending April 29th,
1922, with a small portable single-frame direction
finding set. As this instrument was specially
designed for the purpose, and contained one or
two novel features, a brief description of it is given.
5.—DzescrrrrioN oF D.F. ST UsEeb.

The requirements borne in mind in the design
of this instrument were :—

(a) Moderate portability of the whole set
by two persons, involving a rapid change in the
position within one or two hundred yards,
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and not necessitating the dissembling or dis-

connecting of the apparatus.

(b) To have a good receptive power over a
range of wavelengths of from 1-0 to 10-0 kms.,
and

(c) To give indications of observed bearings
correct to at least 1°.

The apparatus is shown in the photographs,
Figs. 4 and 5. The set was made to carry either
of two box-shaped frame coils, that shown in the
figure being the larger, and of dimensions 4 ft.
square by 8 ins. deep. This coil is wound with
34 turns of No. 20 S.W.G. silk-covered copper
wire insulated with ebonite combs at the cerners
with a spacing of about % in. The ‘‘area-
turns *’ of the coil are 544 square ft. turns, and its
effective inductance = 3:02 millihenries. A pane
comprising a variable air condenser and four
fixed mica condensers with paralleling switches
is mounted at the bottom inside the frame, rotating
centrally with the latter. These condensers
connected across the frame coil give a tuning range
on the latter of from 2:0 to 10-0 kilometres, while
the smaller coils gave a range with a lower limit
but overlapping this. This smaller coil was
2 ft. 6 ins. square, wound with 25 turns at
$ in. spacing. The ‘‘area-turns” of the coil are
156 square ft. turns, and the effective inductance
is 1:17 millihenries. @~ With the above condenser
panel, the range of wavelengths covered is from
1:0 to 6-0 kilometres.

The small wooden platform upon which the
coils were carried was mounted at the top of a
brass tube 1 in. diameter, which formed the rotating

Fig. 4b.
hut at Aberdeen, position lc.

View of the set raised on the roof of the
(See Table 2.)

spindle of the set. This spindle passed centrally
through the top of a large wooden box, and was
supported on a pivot at the bottom of the box.
The dimensions of the box are 23 ins. by 18 ins., by
154 ins. high, and it is entirely covered with tinned
iron sheet, one side being removable and normally
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closed with about 2} ins. tight overlap. This box
serves as & shielded container for the amplifier,
its associated batteries and all connecting leads.
A standard R.AF. six-seven valve amplifier was
used, which gave good reception for all wavelengths
between 1-5 and 9-0 kms. The batteries employed
consist of a 70-volt H.T. battery comprising 50
small dry cells fitting into a compartment of the
above box, and a 6-volt 50 ampere-hour accumu-

Fig. 5a.

Portable single-frame direction
finding set.

lator battery for the valves filament current.
The leads from the coil circuit are taken down
the hollow brass spindle to the amplifier. The
filament resistances of the latter are controlled
externally through two circular holes cut in the
movable side of the tin box. The telephone cord
is brought out through another hole, and the
external portion of the cord is encased in a metallic
spiral sheath connected to the screening box.
The whole set of frame coil and screened box is
supported on wooden legs, the bottom of the box
being 15 ins. above the ground. The box is also
provided with a pair of wooden carrying handles
projecting on each side to enable two persons to
carry the complete outfit. (See Fig. 4a.)

A horizontal scale is provided on the top of the
box over which moves the pointer attached to the
rotating table. When the outfit is set up at any
desired position it is adjusted by means of the
compass so that the pointer indicates true geo-
graphical bearings when the coil is set at the mini-
mum or zero position for received signals.

The top side of the wooden framework was
covered with tin foil immediately below the wire
turns. By connecting this tin foil to the shielded
box below the circuit it was found that the *‘ mini-
mum ”’ of the set was considerably improved, and
enabled the observation of fairly accurate bearings.
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Tests made on the set showed that the observed
bearings were correct to 1° or 2°, which is within
the limits of error experienced by a normal D.F.
get on land. .
6.—UsE OF THE PORTABLE SET AT ABERDEEN.

The ** accuracy *’ or angle of zero signal. to whi h
the bearings were observed with this frame coil
at Aberdeen, varied from 0-5° to 10°, the latter
angles being usually due to the weakness of signals
at a comparatively remote place such as Aberdeen.
Signals from Poldhu and Chelmsford, for instance,
were practically inaudible at Aberdeen over an
angle of 10° to 20° round the minimum position,
but experience has shown in both this and other
experiments that such large angles do not prevent
the mean reading being correct to 1° or 2°. A
certain amount of difficulty was also experienced at
Aberdeen due to transmissions fromm Stonehaven,
only 16 miles distant, which practically prevented
observations on any station on a neighbouring
wavelength.
7.—EXPLORATION OF THE SITE.

On carrying out a careful inspection of the site
in the neighbourhood of the hut containing the
D.F. set, it was found that in addition to the possible
causes of error mentioned in section 3, there were
three other circumstances to bhe taken into
account :

(@) The first, which was judged to be the most
important, was the existence of a large sewer
crossing the field and passing directly under the
hut. The sewer was located by the discovery
of a line of manholes in this and neighbouring
fields, its position being shown on the sketch
map, (Fig. 6).- It rises to a depth of only

1ft. 6ins. below the surface at’ a point im-

mediately under

one corner of the |

hut. In fact the '

ground in this
locality is piled

up to form a

slight mound.

Inspection by
means of the
manholes showed
the sewer pipe to
be of egg- shaped
se tion, varying

3 ft. to 6 ft. high

and to be con-

structed of brick
and concrete.

Except at the

manholes, no part

of it appeared to
be made of iron
and en g uiries
made from the
local

cor lﬁrngrve{%: Fig. 5b.  Portable single-frame
conclusion. This direction finding set.

being the case it
could not be reasonably expected to produce any
errors on radio bearings.

A survey of the direction of the sewer, however,
showed this to be 170° from true North, while
it will be noted that the error curve in Fig. 2
has zero error for the direction 163°, this latter
being the direction of the axis of the hypothetical
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mass of metalwork which would (in the manner [
of the hull of the ship) be required to produce % o i = b &
a quadrantal error curve of the same general + + | I i
shape as the above. The approximate coin- - - e
. . . o
cidence of these directions, therefore, could not ~ ° bl = ~ ° =
but be regarded as suspicious in spite of the - b . l ’ IWl
reputed absence of metalwork in the sewer. _ . o
(b) The second was that at the point where = ° 3 i ! “ t h
the sewer crossed the small brook an iron plate = 4 — =
3ft. 6ins. square by j}in. thick was discovered " N o | I ~ : -
on inspecting one of the manholes at this point. - ! +o : P!
It was also found that the brook was conducted . -
under the sewer by means of an iron pipe about I T | | | I ] 8
40 ft. long. o !
(¢) The third was the existence of two rubbish . o L b
dumps as indicated in Fig. 6. These were found = = | f I l &L i
to be chiefly composed of metal cans and scrap “ w = = 1 |
tor the lower three or four feet of their depth, i LR | i | PO
heing mixed and covered with c¢inders and clinker. o v * ‘ oy
As one of these dumps of size 115 by 85 yds. ! I ]
and 5 ft. deep was situated at only a few yards S| REB % ! | ’ ! [ TolT
from the hut, it was not considered impossible 2 &= I
. . . o ! ‘
that this comparatively large mass of metalwork - = ! | ‘ | ’ | I | 1 *o
might produce some errors in bearings. = I by
8.—DEscrIPTION OF EXPERIMENTS. n 3 ° ‘ |
In consideration of the somewhat complicated = 2 9 [ ! | T
local conditions, it was decided to experiment in A o= =k = = 4 = bl
different positions in the neighbourhood with a E o % 3 - | } |
view to locating the cause of the errors more £ + + + b
definitely. In all, 18 positions were tried and a I e - i
total of 350 observations were made of the bearings 2 © S % R ) R &
: T " + + + ! +
of various transmitting stations. A summary of i B ~ o
these ohservations is given in Table 2. .= ° |l
3 02 ~ - o~ R=] [ - -
u g + | i v
ES = x - T - - - 7
D - P
7 < m vy [=) o -+ [ 1) ,
S | ! !
3 - -
N I T T
g e 3 l
P B R
- 0
70 I I N A IR T S T -
; - + '
& - ,
2] ° K
I o = P! T
e & | - | i
& + [
5 _
g | - 20 R R A -
o
4
X o, O
" = 5 J | | =
c + ! 1 |
>
= o
2| = = | | 2 | N
5 + o !
o -
o L3 o o )
3 2 2 ~ °© & = =
g | " + + | | l !
S = '
) =4 < =3 = o) x
- E- AT - R BN I
= =l ele ) =
= el d w o e} ~N :‘A:‘ ‘ =
Fig. 5c.  Portable single-framne direction 2 ; ; _
indi 5 £ g
. finding set E E e
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tible are shown in the diagram Fig. 7 which is an ] z 3 E 3 g =
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TABLE 3.
MeanN ERROR IN Varrous Posrtions or D.F. Coir.
Within 80’ of Within 300’ of
Along Sewer Sewer line. Sewer line.
Transmitter o
observed.

No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No. | No.

1 2 6 10 [ 12 | 13 | 156 | 18 7 5 11 14 9 8 16 | 17
Nauen +15|4+14] 0| +9 | +7|—6|+7 (17| +1 |+6 —4{4+2|+6] 0| O
Paris +1 =g +9 -2 0 41| +6|+2|+2
Chelmsford —4 +1 | —6 +1|+6|4+1]—1
Poldhu. —13 ) -5 —2
Stonehaven |—11|—10| -3 | —4|—5|+4|+7|-8|—1 —3 |44 —1]+1 0 0
Clifden -9 —1 0| —4|—7|—2 —11—1

In positions 1b. the D.F. set was raised two feet
above its situation in position la, whilst in position
l¢ it was raised nine feet above the first position
by erecting it on the roof of the hut. It will be
seen that only a very slight decrease in error is
produced by raising it to the latter and none at all
to the former position.

In position 12 the set was very close to the wire
fence shown in Fig. 6 and here the opportunity
was taken of investigating the effect of the fence
on the bearings.

Accordingly a length of about 100 ft. of the fence
nearest to the set was isolated, to effect which
each wire was cut at either end of this length and

a piece of string inserted in the gap. Observations
taken before and after cutting the fence are recorded
in the table and it will be seen that no difference
in bearings could be detected. This

conclusively that the part played by the fence in
producing the errors is negligible.

The comparative freedom from errors experienced
in positions 16 and 17 show equally well that the
rubbish dumps do not have any appreciable
effect, and the fact that large errors are experienced
in positions 13 and 15 is good evidence that the
telegraph wires are not alone responsible for the
phenomenon since these positions are over 200
yards from the wires.
9.—INTERPRETATION OF RESULTS.

On the whole it cannot be doubted that the
results are in accordance with the theory that the
main distortion is caused by a part of the sewer
though the distance from the sewer at which errors
can still be detected is rather great.

In order to make this more clear, the results

proves have been rearranged in Table 3, being classified
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according to their position with regard to the sewer.
None of the results in Table 2 which have been
omitted from Table 3 will be found to contradict
this hypothesis, they are merely left out on account
of their irrelevancy.

Table 3 shows :—

() That in general, the errors decrease as
the distance from thesewer is increased, becoming
negligible at about 300 ft. from its line ; position
8, however, is an exception, as considerable
errors were experienced here. It can only
be concluded that these were due to the telegraph
wires which are comparatively close at this
point.

() It urther shows that the errors at points
along the sewer are a maximum in the locality
of the hut falling off on each side of it.

(¢) That a point on the top of the sewer
apparently exists (i.e., near position 6) where
the errors are practically negligible; as this
point is passed travelling along the sewer the
errors from the majority of stations change in
sign, rising to considerable values on the other
side of it (positions 13 and 15).

From these facts the presence of a metallic
object of length of the order of several hundreds
of feet and of comparatively small width, with its
length coinciding with that of the sewer, seemed
undoubtedly to be indicated, and the result in
(c) though perhaps unexpected, does not contradict
this theory. This suggests the special construction
of a section rather than the whole of the sewer
as being responsible for the effect. Enquiries
already made had obtained from the local authori-
ties particulars of the structure of the sewer with
the definite staternent that it contained no metal
work. In view of the general evidence, however,
it was now thought necessary to obtain a check
as to the reliability of this information. The authors
therefore obtained access to the actual plans of the
sewer, when it immediately became clear that the
particular part of the sewer in the locality of the
D.F. hut was, in fact, a special section with special
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construction owing to its proximity to the surface.
Reference to the special plans which had hitherto
escaped the notice of the surveyor, revealed the
existence of a strip of * expanded steel »’ 6 ft. wide
by 300 ft. long and 8 ft. below the surface at the
hut, forming the foundation of this special section
of the sewer.

10.—ConNcLUsION.

This discovery, therefore, fully confirmed the
prediction which could be made from the experi-
ments carried out, as to the existence of a mass of
metal work buried entirely beneath the surface
of the ground at a depth of several feet. Owing
to the several other local conditions already
described, which might contribute to the errors
to a small degree, it was not considered expedient
to continue the investigation in any further detail.
This investigation, however, serves to indicate
how very difficult it is to find a site on land, par-
ticularly near large towns, which is suitable for
radio direction finding, for there may literally
be ““ more in it than meets the eye.” The experi-
ments also suggest a possible application of a
radio direction finder in another sphere for the
location of masses of metalwork underground,
such as water and gas mains, streaks of minerals,
metal ores, etc. It is not at all impossible that
we shall soon be reading in the newspapers that
Radio Expert Blank now offers his services for the
location of gold or other hidden treasure, at a fee
depending entirely on results. We may even shortly
receive the prospectus of a company to be floated
with a view to exploiting this application.

The authors desire to acknowledge their in-
debtedness to the Radio Research Board and to the
Direcvional Wireless Sub-Committee of the Board
for providing the facilities for the carrying out
of these experiments, and for granting permission
to publish the results. They have also to acknow-
ledge the assistance during the experiments of
Messrs. J. E. Ritchie, M.A., B.Sc., and J. Coull,
the observers of the Radio Research Board at
Aberdeen.
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Recent Developments in Radio Telegraphy and
Telephony.

R. E. H. SHAUGHNESSY, O.B.E,

M.LEE., MIRE, of the Wire-

less Section of the General Post Office,
will give a lecture on “ Recent Developments
in Radio Telegraphy and Telephony > at the
Regent Street Polytechnic on Friday, November
3rd, at 6 p.m.

The chair will be taken by Mr. F. J. Brown,
CB. C.BE. an Assistant Secretary of the
Post Office, and by permission of H.M.
Postmaster General, and with the co-operation
of the Marconi and Broadcasting Companies,
the lecture will be followed by a demonstration
of wireless telephony on a scale not hitherto
attempted in this country. The magnitude of
the demonstration will be seen from the
programme :—
7.0t0 7.5 pm. Sir William Noble, Chairman
of the Broadcasting Committee,
speaking at Marconi House,

will introduce, by wireless, the
Lord Mayor of Bristol.

7.10t0 7.20 p.m. An address by the Lord Mayor
of Bristol, given at his resi-
dence in Bristol, transmitted
over the “ Wired Wireless ”
circuit to Paddington, thence
to Marconi House by wire,
and there broadcasted.

7.2510 7.30 p.m. Recital at Bristol by Mr.
E. E. Aickin, of the Post
Office Engineering Depart-
ment.

Instrumental and vocal con-
cert broadcasted from Marconi
House, the names of the
artistes being announced.

During the concert Major T. Worswick,
Director of Education, will broadcast an address.

7.30to8.30p.m.

British Amateurs

M. Leon Deloy, president of the Radio
Club de la Cote d’Azur, Nice, has sent us the
following report of reception. As all the
reception was done on a single valve with
40 or 8o volts on the plate and no filament
rheostat or grid potentiometer, they show the
excellence, he says, of the British amateur
transmitters.

-« KF was heard early in October on a
set I had installed in Sadne et Loire. Signals
good and easily readable when he was radiating
0-8 amperes. The receiver was three DL coils
and two condensers, the telephones Baldwin
and the aerial a single wire 85 metres long,
8 metres high.

« ] am now back at 8 AB, Nice, and have
already heard 2 JZ when he was radiating
1-25; signals good; 2 ON telegraphy QSA
and -telephony QSA; 2 OM telegraphy and
telephony, signals good and 2 KF signals QSA.
All this was heard with a ““Tuska® receiver
(variometer in the plate) and an.aerial of one
wire 160 metres long, 20 metres high.

i « But the most remarkable result is that of
Mt. Besneux; Treasurer “of our ' Club; who
heard 2 JZ at the same time as I did, using

Heard at Nice.

three home-made honeycomb coils, two con-
densers and a single valve on an aerial ten
metres long, stretched one metre from the
wall, between two windows of his flat in town.”

A further communication from M.. Leon
Deloy states that  to night I heard excellent
telephony from 2M T, and very good telegraphy
from 20D, all on same single valve receiver.
Also two stations on telephony around 440
metres unreadable under “ QRM” from
spark stations.

THE TRANS-ATLANTIC TESTS.

With reference to the trial transmissions
conducted in America in connection with the
above tests, will those who have succeeded in
receiving these signals in this country or
elsewhere in Europe please communicate their
results to Mr. Philip R. Coursey, B.Sc., either
direct or care of this ofice. ~Mr. Coursey is
acting as secretary of the sub-committee
appointed by the Wireless Society of London
to organise the Trans-atlantic tests on this side.
The only report of reception so far is received .
from Mr. W. W. Burnham. Details of recep-
tion will be published later.
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‘Whale Warnings.

Warnings of the locality of whales are now
transmitted from the Mosquito Bay Station, East
Greenland.

Spanish Club Invites Correspondence.

In the Club Reports columns of this issue will be
found an invitation to amateurs in this country
either individually or collectively to correspond
with the Radio Club de Espaiia, Madrid.

Royal Corps of Signals Lectures.

Lieut. D. .J. Davies has arranged to give a series
of public lectures at the Park Street Drill Hall,
Cardiff, dealing with the theory and practice of
wireless apparatus. Lieut. Davies is in charge of
the Wireless Nection of the Royal Corps of Signals
at Park Street.

German Valve Case.

Four arrests have been made in tGermany on
charges of obtaining transmission valves helonging
to the Telefunken Company. The valves, which
were patented, were sold abroad, but we understand
they have been recovered.

L.C.C. Schools to Teach Wireless.

An important step in the progress of radio educa-
tion has been taken by the London County Coucil.
Approval has been given for the inclusion in the
curriculum of 25 schools the tuition of this branch
of science. 8o far 13 schools have actually heen
given permission. We understand that the appa-
ratus is to be constructed by the boys in the course
of their training. The London County Council
schools are not the first to he associated with
wireless. Several provincial schools have erected
sets, as we have previously mentioned in this journal.
but the move on the part of the London County
Council will probably arouse interest in educational
circles throughout the country.

Sheffield Society and Press Experiments.

Mr. F. Lloyd’s presidental address to the Sheffield
and District Wireless Society was used as a means
of testing the ability of the Yorkshire Telegraph
and Star to make use of wireless as a means of
rapid publieation in press. At the newspaper
office a reporter listened in, while at the Mappin
Hall of the Applied Secience Department of the
University of Sheffield, Mr. Lloyd delivered his
address. The speech occupied twenty-five minutes.
Within an hour and three-quarters the paper
containing the speech was on sale a mile away.
This time eould have been reduced had not a delay
occurred in waiting for other matter which had
to be published at the same time. The experiment
was considered highly successful. It must be
borne in mind that the reporter’s shorthand report
had to be transcribed before being handed to
the compositor to be set in type.

For the coming year the following officers have
been elected for the Sheffield and District Wireless
Society :—President, Mr. F. Lloyd ; Hon. Secretary,
Mr. L. H. Crowther: Assist. Hon. Secretary,
Mr. L. A. K. Halcombe; Hon. Treasurer, Mr,
C. H. Hainsworth; Chairman of Committees,
Messrs. W. Forbes-Boyd and H. Lloyd. The Society
has 112 members, and the accounts show a
credit balance.

Wireless in School.

Starbeck Council School, Leeds, is one of the
schools where the installation of wireless apparatus
has been added to the equipment. In order to.
make this possible the necessary finance has heeny
obtained by profits on the school gardening.

Lectures at Nottingham.

A special course of fourteen experimental lectures
on ' Wireless, its Origin and Development,” by
Prof. K. H. Barton, F.R.S,, and Mr. A. H. Franks,
B.Se., is to be delivered at the University College,
Nottingham, commencing on Friday. November
3rd, at 7 p.m.

Aeroplane Control.

Experiments are being carried out in France
as the result of which it is hoped to establish
ameans of controlling aeroplaneswithout eitherpilots
or passengers on board. At first a pilot will ascend
with a machine and only intervene should the
control from the ground fail. Afterwards, if ex-
periments are successful. an attempt will be made
to control more than one machine from a master
aeroplane occupied by a pilot.

Mauritius Naval Wireless Station Closed.

As the naval wireless Station at Mauritius has
heen closed, its service with ships is being under-
taken for the present by the tug Labourdonnais.
The call letters are VRK. Its location is Port
Louis Harbour. The hours of service are (400.
0800, and 1200-1400 G.M.T.

New Regular Transmission.

The French high-power station at Basse-Lande
near Nantes, call letters UA, has inaugurated a
broadeast private message programme on C.W. to
ships at sea which are out of the range of the ordinary
coast stations in France. The times of trans.
missions are 2100 to 2200 G.M.T., and when
necessary 1600 to 1700 G.M.T., on a wavelength
of 2800m. (spark). The range of the station is
1,500 nautical miles.

Mr. E. H. Shaughnessy on Leafield.

At the Borough Technical School, Wellington,
Mr. E. H. Shaughnessy, O.B.E., M.1.E.E., delivered
a lecture on “ The Iinperial Wireless Station at
Leafield.”” The meeting was held under the auspices
of the North Wales Centre of the Institution of
Post Office Electrical Engineers. Members of the
Shropshire Philosophical Society and the Shrewsbury
and District Radio Society were invited to attend.
Permission was given by the P.M.G. for the Leafield
Station to send a special message to the meeting
and this was received on the apparatus of Mr.
C. L. Naylor, a member of the local Radio Society.
The message was as follows :—* Leafield Wireless
Station. The first station of the Imperial wireless
chain sends greetings to the inhabitants of Shrews.
bury. Oxford Wireless Station is anxiously await-
ing the arrival of its bigger brothers in the Imperial
chain, but in the meantime is ready and willing
to transmit messages to and receive messages from
those sons and daughters of Shrewsbury dwelling
in the less distant portions of the Empire.” The
message was in Morse code.
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Calendar of Current Events

Friday, November 3rd.
BLEcTRICAL POWER ENGINEERS' ASSOCIATION.
At 7 p.m. At the Institution of Electrical
Engineers. Lecture on ‘ The Application of
Radio Methods to the Distant Control of Electrical
Apparatus,” by Mr. P. R. Coursey, B.Sc. (Mem-
bers of Wireless Societies invited.)
FINCHLEY AND DisTrict WIRELESS SOCIETY.
Reception of speech and concert from Bristol
in co-operation with the Broadcasting Companies.
via Marconi House.
RADIO SOCIETY OF HIGHGATE.
At 7.45 p.m. At the 1919 Club, South Grove,
Highgate, N.6. Lecture on ‘ Construction of
H.F. Amplifiers,” by Mr. G. W. Sutton, B.Sc.
BRADFORD WIRELESS SOCIETY.
At 5, Rendallwell Street, Bradford. Debate on
“The Prevention of Self-Oscillation.”
BELVEDERE AND DISTRICT RADIO AND SCIENTIFIC
SOCIETY.
Lecture on ‘“ The Thermionic Valve,”” by Mr.
S. G. Meadows.
HornNsey AND DISTRICT
Lecture by Mr. Davy.
LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
At Grammar School. Lecture on * Diagram
Interpretation,” by Mr. D. E. Pettigrew.
REGENT STREET POLYTECHNIC.
At 6 p.m. Lecture on Recent Developments in
Radio Telegraphy and Telephony by Mr. G. H.
Shaughessy, O.B.E. (see also p. 172.)
Saturday, November 4th.
DEWSBURY AND DISTRICT WIRELESS SOCIETY.
At Moot Hall. Also on 6th and 7th Exhibition
and Demonstration.
Grasgow ANp DisTricT Rapio CLus.
From 12 to 9 o’clock. At the McLellan Galleries

WIRELESS SOCIETY.

Hall, Sauchiehall Street. Exhibition and Demon--

stration.

Sunday, November 5th.

DaIry MarL Concert from the Hague. 3 to 5 p.m.,
on 1,085 metres.

SoUTHAMPTON WIRELESS TELEPHONY ASSOCIATION,
At 7 p.m. At King’s Hall, London Road, S.E.1.
Wireless Concert in aid of King’s College Hospital.

Monday, November 6th.

NorTH LONDON WIRELESS ASSOCIATION.
Lecture on *‘ The Elementary Principles of
Radio Telegraphy and Telephony, II,” by Mr.
F. S. Angel.

ILgLEY 'AND DisTrIcT WIRELESS SOCIETY.

At 7.30 p.m. At Regent Café. Demonstration
and lecture on ** A Speculation of the Suppose
Relation "Between Electricity and Matter,” by
Dr. J. B. Whitfield.

IpswicE AND DiIsTRIcT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture on
“ High Frequency Currents,” by Mr. E. Mould.

FINCHLEY AND DisTRicT WIRELESS SOCIETY.
Lecture on ° Manufacture and Construction
of Valves.

HORNSEY AND DisTRicT WIRELESS SOCIETY.
General Business and Discussion.

Tuesday, November 7th.
Transmissions of Telephony by'2 MT, Writtle,
as above.

TuaMES VALLEY RaApIO AND PHYSICAL
ASSOCIATION.
Presidential address and lecture by the President.
PLyMOUTH WIRELESS AND SCIENTIFIC SOCIETY.
At Plymouth Chambers. Lecture on High
Frequency Amplification,” by Mr. L. J. Voss.
LOWESTOFT AND DisTRicT WIRELESS SOCIETY.
Lecture on * Simple Telephony Transmitters,”
by Mr. H. C. Trent.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At 8 p.m. Lecture on ‘ Wireless Communica-’
tion,” by Col. Crawley.
York WIRELESS SOCIETY.

At 7.30 p.n. At Grand Café, Clarence Street.
Lecture on ‘* Wireless Telegraphy, its History
and Development,” by Mr. V. O. Newton.

Wednesday, November 8th.

INSTITUTION OF ELECTRICAL ENGINEERS
(WIRELESS SECTION).

" At 6 p.m. At Victoria Embankment. Lecture
on “The Effect of Local Conditions on Radio
Direction-Finding Installations,” by Mr. R. L.
Smith-Rose, M.Sc., and Mr. R. H. Barfield, B.Sc.
RepHILL AND DisTricT Y.M.C.A. WIRELESS

SOCIETY.
At Station Road, Redhill. Lecture on ** Tuning’’

Thursday, November 9th.

HounsLow AND DisTricT WIRELESS SOCIETY.
At Council House, Treaty Road, Hounslow.
Lecture on * Wireless for the Beginner,” by
Mr. 8. H. Nayler.

HACKNEY aND DisTrict Rapio SOCIETY.
Special General Meeting to discuss reorganisation
of membership, subscriptions, etc.

LuTtoN WIRELESS SOCIETY.
At 8 pan. At Hitchin Road Boys’ School.
Practical work and experiments.

DeErBY WIRgLEss CLUB.

At 7.30 p.m. At the Court, Alvaston. Lecture
on ¢ Protection of Overhead Lines from
Atmospherics,” by Mr. S. J. R. Allwood.
DEWSBURY AND DisTricT WIRELESS SOCIETY.
Lecture on * Inductance,” by Mr. Skinner,

Friday, November 10th."

HECKMONDWIKE AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.n. Exhibition and Demonstration.
Opening by Mr. C. W. Leather, Checkheaton.

Rapio Sociery oF HIGHGATE.
At 7.45 p.m. At the 1919 Club, South Grove.
Informal meeting.
BELVEDERE AND DISTRICT RADIO AND SCIENTIFIC
SOCIETY.
Lecture on ‘‘ Properties of Crystals,” by Mr.
H. H. Smith.

LEEDS AND DisTRICT AMATEUR WIRELESS SOCIETY.
Lecture on “ Some Gadgets of a Faddist,” by
Mr. G. P. Kendall, B.Sc.

MANCHESTER WIRELESS SOCIETY.
Annual General Meeting.
Saturday, November 11th.
HECKEMONDWIKE AND DIsTR1CT WIRELESS SOCIETY.

At 3 p.m. Exhibition and Demonstration.
Opening by Lieut. H. W. Burbury, R.N.,
Crigglestone.

LivErPOOL WIRELESS SOCIETY.
First meeting of Winter Session at Royal
Institution. Address by Prof. E. W. Marchant.
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The Tlngey Self-Contained Cabinet Set

This is the last word
in Self-Contained Sets.

It is only necessary to attach
Earth, Aerial, 6-volt Accumu-
lator and Telephones or Loud
Speaker to obtain loud clear
signals or speech, on any wave-
length.  No Inductances are
Tapped, entirely separate coils
employed for each range of
Bl wavelengths, thus makmg the
e GRS set particularly efficient on
= BN short waves.

IMPORTANT NOTICE.

This Set conforms to all requirements
(KEG S1ERED LES/GN) of the Postmaster General.

All Tingey Valve Apparatus is duly licensed under Marconi Patents for Amateur use in Great Britain.

W. R. H. TINGEY ;% fammersnitn London, W.6

Telaphone —HAMMERSMITH 1916. Telograme—"TINGOIDAR, LOMDON.”

BEFORE BUYING

YOUR

BROADCASTING RECEIVER

H EAR A DEMONSTRATION H ERE HrEADPHONES
20s.

Postage 9d.

3, FINCHLEY RD.,ST. JOHN'S WOOD.
‘ Hampstead 1844 '
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To all Interested in
Wireless.

We are prepared to finance any bona fide
concern or proposition.

Apply by letter only, giving full particulars, to :

The Robert Banking Co.,

LTD.
265, Strand, London, W.C.2.

BRITISH EBONITE sieciricarion
FOR BRITISH WIRELESS

MANUFACTURED BY:

THE BRITISH EBONITE GO., LTD.

HANWELL LONDON, W.7

APPLY FOR LIST “W?”

SPECIAL QUALITY RODS, TUBES,
and SHEETS FOR WIRELESS.
ALL USUAL SIZES KEPT IN STOCK.
Grained Ebonite is a Speciality.

’ I ‘EL GRAMS : “ Ebonitical, Han, London.” WHOLESALE
PHONE : Ealing 1689. ONLY.
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Books Received

TrackeEp By WikrkLkess. By William Le Queux.
(London : Stanley Paul & Co. Cr. 8vo. 7s. 6d. net.
and Fecap 8vo. 2s. net.)

Rap1o ror EvERYBODY.
Editor of Ncientific
Methuen & Co., Litd.

How T0 REeTAIL Rapio. By the Editor of
Electrical Merchandising. (McGraw-Hill Pub-
lishing Co., Ltd. Pp. 226, illustrated. 6° x 4",
Price 10s. net.)

By A. (. Lescarboura,
American. (London :
170 illustrations.)

ELEMENTS oF Rabpio
C. Ballard.

TeLEpHONY. By William
(London : McGraw-Hill Publishing

Co., Ltd. Pp. 132, illustrated. 6" x 4".)
WoORKING DiacRaMs oOF VALVE AMPLIFYING
Recerver Circuirs. Arranged by H. W.

Sullivan. (London: Winchester House, Old
Broad Street, 1£.C.2. 4th Edition. 36 pp.
77 x 4}". Illustrated. DPrice 1s.)

WORKING DIAGRAMS OF VALVE RECEIVING CIRCUITS.

(London : Radio Instruments, Iid., 12, Hyde
Street, Oxford Street, W.l. 21 diagrams.
73 x 431". Pricels.)

A New Testing Instrument.

Messrs. kvershed and Vignoles lave recently
placed upon the market a new insulation tester,
called the “ Meg.”” This instrument is of excellent
design and construction, and weighs 7 lbs., about
half the weight of the well-known ** Megger,”” which

R
INSULATION ©

)

TESTER

900 ¥OLY
FOn an e ATION 1EST
QLTWEN DO T 1 LA T

SHE TG LA TERWA
O A Ll s TERT < oY
T LINE | mma Y0 OB |

T S v EARTH *Tem AL |

VO A 5000 LaRTY
P CENNEGIED A7 Ty

i EVERSHEL &VIGNOLES 1*

ACTON LARE WS, ot il %

€ wumonn wa

The < MEQ.,” an Insulation Tester.

Las made the name of Evershed and Vignoles
famous. Modern production methods and highly
efficient testing and inspection, together enable
the instrument to be moderately priced and backed
by a guarantee.
A Portable Receiving Set.

On page 759 under the above title the article by
Mr. A. Lovering states, ‘I can get down to 4,000
metres.”” This should have read 400 metres.
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The Wireless Society of London

At the Ordinary General Meeting, held on
Wednesday, October 25th, the following were
elected to membership of the Wireless Society of
London :

MEMBERS :—Charles James Pratt, Eric D’Eresby
Moss, Victor Delebecque, Percy Thomas Beard.
Major Edward Williams, Charles Menten Benjamin,
William Ross Craik, Ivan Scott Spain, Niels
Nielsen Ladefoged, Harry H. Bond, Neville
Ryland Davis, Egerton G. Pulford, Junr., Colonel
George Frederick Handel McDonald, O.B.E.,
Major Phillip Albert Smith, Sir George Stuart
Forbes, John H. White, Owen B. Thomas, Geotfrey
E. Duveen, William Samuel James, Douglas
Ashton Wade, John Eaton Monins, B.A., Gerald
Marcuse, Captain K. E. Hartridge, Henry Charles
Parker, William Ernest Wallis, Cyril Herbert
Mocatta, Henry Arthur French, Captain Herbert
Stanley Prince, M.B.E., S. Goodchild, Reginald

Charles Horrocks, Edward John Bray, Lewis
Henry Taylor, George Howard Nash, C.B.E,,

Alexander Thomas Wallace, William Smith, Henry
James Cook, Dudley Sanders, George Walter
Bowen, James F. Doyle, Edgar Wilired Lindley.
Frank Stanley Wates, Charles Dibdin, John
Delmore Taylor, Walter Wakefield Burrowes.
ASSOCIATE MEMBERS :—Eric Cuddon, Isadore
Bernard Davidson, Charles Creswick Atkinson.
List OF SOCIETIES AND CLUBS ACCEPTED FOR
AFFILIATION :—Newport and District Radio Asso-

ciation, Sutton and District Wireless Society,
’ Streatham Radio Society, The
Hamilton and District Radio
Society, Walthamstow Amateur
Radio Society, The Bedford
Physical and Radio Society.
The Finchley and District

Wireless Society, Hackney and
District Radio Society, Chelten-
ham Wireless Association, London
County Council Wireless Society,
The Fulham and Putney Radio

Society, The Belvedere and
District Radio and Scientific
Society, Wanstead  Wireless
Society, Coventry and District
Wireless Association, The Aber-
deen and District  Wireless
Society, Fulham and Chelses
Amateur Radio and Social
Society.

A Wireless Doll.

“ Wireless parties ”’  were
catered for at special prices at
the Stratford Empire Theatre
during the week ending October 28th. The
programme included an act by Miss Nella Allen,
who introduced a wireless doll, by means of which
the singer was assisted by herself. the close of
the performance patrons of the theatré were invited
to propose tests should they be sceptical as to the
doll being operated by any other means than those
advertised.




176

THE WIRELESS WORLD AND RADIO REVIEW

NOVEMBER 4, 1922

Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Olubs and Socéeties. Such reports should be submitted without covering letter in the exact form in which they
are to eppear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies.

An

Asterisk denotes affiliation with the Wireless Society of London.

Finchley and District Wireless Society.*

Hon. Secretary, Mr. A. Field, 28, Holmwood
Gardens, Finchley, N.3.

On October 9th the above Society elected its
permanent officers, who will hold office for one
year. Chairman, Mr. Trussler; Secretary, Mr.
Field ; Treasurer, Mr. Nicholls; and a Committee
of six, Mr. Bishop, Mr. Macdonald Brown, Mr.
Cannon, Mr. Wilck, Mr. Chamberlain, Mr. Cooper.

Arrangements for the grand social evening
on October 30th included permission from the
P.M.G. to receive musical transmissions from
20M and 20N. Application for affiliation to the
Wireless Society of London was reported to have
been made.

A further meeting was held on October 16th,
when the good news that the affiliation was com-
pleted was made public. Mr. Trussler continued
his lecture on the elementary theory of wireless,
after which the Marconi Scientific Co.’s unit system
wireless set was demonstrated, musical transmissions
from 2KT and 20M being made audible on a
Brown’s loud speaker, kindly lent by Mr. Cannon
in conjunction with a Brown’s relay belonging
to Mr. Chamberlain. During the buzzer class,
which was held from 9.30 till 10, the Committee
met and made the final arrangements for the social
evening on October 30th. Mr. Heppel was given
complete charge of the catering part, and arrange-
ments for a pianist and a violinist to come and
supply the music for dancing have been completed.
Mr. Wilck has kindly consented to give a lecture
on November 6th ; the subject of which will be
announced later.

Arrangements are hoped to be completed for the
reception of a wireless speech and concert from
Bristol, which is to be sent by telephone from
Bristol to Marconi House, and to be broadcasted
from there ; this is to take place at 1 o’clock on
November 3rd. Mr. Turner, of Regent Street
Polytechnic, is in charge of the affair, and he is
to give a descriptive lecture of his apparatus to
the Society before the reception.

The Hon. Secretary invites inquiries from all
interested persons in the neighbourhood.

North London Wireless Association.*

Hon Secretary, Mr. V. J. Hinkley, Northern
Polytechnic Institute, Holloway Road, N.7.

The 102nd meeting of the association was held
on October 16th, at 8 p.m. at the above Institute.
Mr. Norman Wilson was in the chair.

The Chairman pointed out the objects of the
Association in assisting members over any technical
difficulties they may be up against, and that they
had only to ask any question relating to wireless
to bring fortlf willing help in the matter. Attention
was specially drawn to this as a new member had
nearly left the previous meeting without some
necessary information in connection with a set
he was building.

Mr. F. S. Angel was then called upon to deliver the
first paper of his series, ‘ The Elementary Princi-
ples of Radio Telephony.”

The lecturer commenced by discussing the
nature of electricity as a form of energy. He then
performed some experiments dealing with static
electricity. After showing that different kinds
of charges were produced by friction between various
materials, he went on to talk about static induction.
From this point he led up to the action of a condenser
and showed an arrangement to illustrate the differ-
ence there is in the dielectric constant of various
materials by means of weights hung at the centres
of horizontal cords and rubber strips. By means
of an electroscope with a plate capable of being
moved nearer to the leaf system, Mr. Angel demon-
strated that the capacity of a condenser increases
a8 the thickness of the dielectric is diminished.

This being the end of the first paper a discussion
then took place and Mr. Angel was able to give
satisfaction to a number of questioners.

The meeting closed with a hearty vote of thanks
to Mr. Angel for the interesting evening.

Full particulars of the association may be had on
application to the Hon. Secretary.

West London Wireless and Experimental
Association.*

Club-room : Stamford Brook Lodge,
court Park, W.6.

Hon. Secretary, Horace W. Cotton, 19, Bushey
Road, Harlington, Middlesex.

On October 13th, Mr. A. O. Gibbon, of the
Engineer-in-Chief’s Department, G.P.O., gave a
popular lecture on the present-day position of
wireless telegraphy and telephony before a large
gathering of members and their friends. The
lecture was undoubtedly one of very great interest
to all present. The speaker remarked that wireless
was one of the greatest benefits to mankind, and
referred to the wonders achieved since the intro-
duction of the thermionic valve, the Aladdin’s lamp
of to-day; also of the vast research work being
carried out in connection with the microphone.
Further, the present position of broadcasting
was fully explained, both in the interests of the
bona fide experimenter and the simple ‘ broad-
caster,” or those persons only desiring reception
for entertainment only.

In connection with the lecture, Messrs. Burndept,
Ltd., exhibited one of the latest pieces of apparatus
manufactured by themselves, viz., their L.F. II
Receiver, which was demonstrated by their repre-
sentative, Mr. F. O. Read, M.I.Radio E., and all
those present were delightfully entertained with
speech, music and signals from many amateur,
ship and land stations.

Mr. Read kindly replied very fully to all questions
relating to the apparatus, which is a three-valve
set, consisting of one detector and two note magni-

Ravens-

_fiers, each valve being controlled by a rheostat,
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Broadcasting
Reception Sets

PRIMARY
CELLS & BATTERIES

T

A Valve Set com- £7 10 = FOR THE
plete for working
For the successful reception of concerts, telephony HITI GIRGUIT
and continuoas wave ‘* Morse,”” the following ses
can be enthusiastically recommended. It includes OF

all the very latest approved advancements of wire-
less science—it is the set that will give mosi
pleasure to the expert as well as the newcomer. As
you will see from the particulars below the equip-
ment is comple:e, and we shall |
at all times be pleased to an-
swer any queries that am
enthusiast might
desire to raise.

AGENTS
WANTEL .

THERMIONIC VALVES

RO T

[

Dry Battery, size 643, with Spring Clip
Terminals.

These Cells and Batteries
are of the highest grade and

] rld-wi lon.
DESCRIPTION. enjoy a world-wide reputation

Single valve, mounted
on polist.ed {-in. ebonite
panel, with variable
condenser, amooth act-
ing registance, grid
leax and condenser,
and all terminals clear-
ly engravel in white,
in a mahogany pclisk ed
catinet, 9in. by S&in.
by 5in.

ACCESSORIES INCLUDED.
Siemens 54 volt high tension Battery with plugs
for altering the voltage.
4-volt 50 amp. hr. low tension Accumulator in case
with carrying strap.

One pair of seasitive headphones of 4,000 ohms THE MANUFACTURERS:
resistance. :

Qre Mullrd & Ore g vl 000 meres | | SIEMENS BROTHERS & Go. Lro.
wavelength. General Offices & Works :

A REFINEMENT.—If desired with a coil holder
and a set of broadcasting coils as illustration, = WOOLWICH,LONDON,;S.E.18

25/- extra. These allow a much finer tuning

Obtainable  from all  Dealers.

AN

ACGESSORIES

FOR PRIVATE WIRELESS INSTALLATIONS

A copy of our Catalogue 595
containing full illus'rated descrip-
tions of these Accessories will
be sent om application fo

[T

= Telegrams : Telephone :
Send at once for Cur Hlustrated Catalogue = SIEMENS, WOOLWICH. CITY 6400 (7 lines).

15, Aldersgate Street, London, E.C.1: ' - ) ) :
Mt = Belfast, Birmingham, Bristol, Cardiff, Glasgow,
TRADE ENQUIRIES INVITED. Leeds, Manchester, Newcastle, Sheffietd. Southampton.

And at

ST
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3,000
Finest Quality Variable Condensers.

IN RESPONSE to our recent offer of Variable Condensers our stock was cleared in a few days, with consequent
disappointment to many of our customers,  Although we regret that it is impossible to repeat at the same
prices, we have been able to make a further advantageous purchase of raw materials, which by mass
production enables us to extend our offer at considerably below cost price.—Each Condenser is
accurately assembled and fitted with Ebonite top and bottom plates, polished Knob and Pointer, and

ivorine Scale. All A uminium Vanes.

APPROX. CAP. VERNIER
IN MEDS. 001 ‘00075 "0005 0003 0002 ‘0001 ‘00005

NO. OF PLATES. 57 43 29 19 13 7

STOCK 450 300 350 , 500 675 450 275

Price: 1116 944 8- 7{- 613 419 36

CARRIAGE PAID CASH WITH ORDER. ORDERS IN STRICT ROTATION

THESE CONDENSERS ARE GUARANTEED PERFECT AND CARRY OUR MONEY BACK

GUARANTEE. ALL REMITTANCES RECEIVED AFTER THIS OFFER IS EXHAUSTED

wiLL BE IMMEDIATELY RETURNED. .

A DISCOUNT OF 10%,WILL BE ALLOWED ON ORDERS OVER £10, BEYOND WHICH
NO FURTHER REDUCTION CAN BE GIVEN FOR ANY QUANTITY. .

Wire or post your order immediately—

The British Radiophone Company, 5tst. Bulwell (Notts).

Telegrams—BRITISH RADIOPHUNE SULWELL.

BUTLER'S RELIABLE MANUFACTURES

®
Broadcasting| |, ;=mor e s
Enclosed 1n
IS NOW ASSURED mahogany cabinet.
Get Your Installation before the Rush ::;g\}:'g},musollil::;g

How to Build the Finest Receiving Station, E; '0007““"“6

Expanding by Instalments.

Complete  with

To Receive Signals You Must Have— High-class Double

. Headphones, 100

Aerial Wire, 150 lt. Silicon Bronze, 4/6 feet Aerial Wire,
Insulators from 4d. each, Tuning Stand and 2 Insu-
(3 coils) 80/~, Cotls from 1/83, according to lators, and
W.L., Detector Unit (Valve) 37/6, Phones 6in. lead-

from 24/-, Condensers Variable, §/- to 36/-, “ in Rod,
H.T. and L.T. Batteries, see our list. £5 10

To increase range you require 1 H.F. Unit
37/6, and so that your friends can hear Carriage
add 1 L.F. Unit 45/-. iPaid,

Illustrated Catalogue, including list of Stations,

useful books, etc., we can supply. 6d. Post free. New List

fully  ilus
frated, post
free, 4d

WIRELESS .
EONS Sormy co,| | P: BUILEK & Co. 1D

i
Bank Buildings, 222, Gt. Dover Street, Borough, S.E.1

115, FLEET STREET, E.C.4. Telephone : Hop 3029 Works : Canontury. London. N.1,

Works North 1838, Telegrams:" Ingenuity Phone, London.»
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so that one or two stages of note magnification
can be obtained at will. Both Mr. Gibbon and
Mr. Read were accorded a very hearty vote of
thanks in the usual manner, and all querists
were satisfactorily answered by both lecturer
and demonstrator before leaving for home.

The Secretary will be delighted to hear from any
gentlemen desirous of information respecting
the objects, ete., of the Assoclation.

Liverpool Wireless Society.*

Secretary, Mr. C. L. Lyons, 76, Old Hall Street,
Liverpool (Telephone, 4641 Central).

A meeting of the above Society was held at
The Royal Institution, Colquitt Street, Liverpool,
on October 12th, Mr. J. Wainwright in the chair.
There was a record attendance. .

This was the first meeting of the winter session,
which promised to be one of the greatest interest.
After confirming the minutes of the previous
meeting, the Chairman called upon Professor E. W.
Marchant, D.Se., to deliver an address.

The Professor addressed the meeting at some
length, dealing with the subject, ** Wireless Broad-
casting,” in a most able and pleasing manner.
Briefly tracing the early history of wireless tele-
graphy point by point, right up to the latest
developments of the science, he entered upon the
main features of his address, which were the
advantages and disadvantages of wireless broad-
casting as we might expect it to develop into in
the course of a very short space of time. The
professor concluded his remarks amidst great
applause, and Mr. Hengler proposed a vote of
thanks.

The remainder of the evening was devoted to
a practical demonstration by courtesy of Messrs.
B. N. B. Wireless, Ltd., of Renshaw Street,
Liverpool, and reasonably satisfactory results were
obtained of telephony, musical itemns, ete., although
only one stage of radio-frequency amplification
was used and the apparatus was connected to an
indoor aerial. The instruments demonstrated
were the Marconi Scientific Instrument Company’s
units, and consisted of 1 H.F. stage, detector
panel, and -three L.F. units, the sounds being made
audible to all present through a ‘‘ Magnavox
loud speaker.

A vote of thanks was passed in favour of Messrs.
B. N. B. Wireless Ltd., and the instruments were
left for close inspection by all present.

The next meeting was held at the same address
on October 26th.

Wireless Society of Hull and District.*

Secretary’s Address: 16, Portobello Street,
Hull.

There was a large attendance at the monthly
lecture on October 9th, when Mr. Hy. Strong
(acting Vice-President) gave an instructive paper
entitled ‘ Calculation of Inductance.” After a
brief description of what inductance really is and
its varying effects, the lecturer proceeded to give
in detall, and at some length, the various formulae
for calculating this property when constructing
different types and classes of coils such as the
snlenoid type, pile-wound, basket, slab and others.
He had gone to considerable trouble in carefully
preparing a large number of elaborate tables and
caleulations which he exhibited, and if his paper
was perhaps a little too mathematical for some of
those present, yet it cannot be denied but that
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a very instructive evening was spent. A number
of members joined in the discussion which followed.

A hearty vote of thanks was accorded to the
lecturer on the proposition of Mr. Steel, seconded
by Mr. Brazendale.

The chair was occupied by the President (Mr.
G. H. Strong), and six new members were elected.

All members who have any pieces of apparatus
to dispose of are asked to send in particulars
to the Hon. Secretary, as it is proposed to hold
shortly a sale of members’ surplus apparatus.
New members are reminded that there is a small
library of technical works in connection with the
Society. For the present the library is kept at
the offices of Messrs. G. H. Strong & Son, Prudential
Buildings, Hull. It is free to members of the Society
and it is hoped that full use will be made of this
facility.

Radio Experimental Association.*
(Nottingham and District.)

Hon. Secretary. Mr. F. E. Bailey, 157, Trent
Boulevard, West Bridgford. Notts.

The first meeting of the new session was held
in the headquarters of the Association, The People’s
Hall, Heathcote Street, Nottingham, on October
12th, when a considerabie number of prospective
members turned up.

Mr. Gosling lectured on the construction and
method of using the wavemeter, and later gave
a description of his home-made five-valve amplifier
and tuner. The amplifier was so designed as to
permit any combination of valves to be used from
1 to 5. The tuner possessed several novel features,
proving beyond doubt that Mr., Gosling is fully
justified in calling himself a radio experimenter.
Prior to the close of the meeting, Mr. Allan, the
Treasurer, read out the financial statement for the
past year. 'The same was heartily approved by
those present.

Gentlemen wishing to become members will be
welcomed at the meetings.

Plymouth Wireless and Scientific Society.*

Hon. Secretary, Mr. (. H. Lock, 9, Ryder Road,
Stoke. Devonport. .

At a meeting of the above on Tuesday, October
17th, at Plyvmouth Chambers, experiments were
carried out using the electric lighting mains as
an aerial. The results obtained were only fair,
and it was agreed that an outdoor aerial was
far superior to this method.

Buzzer practice will in future be carried out on
Thursday evenings from 7.30 p.m., one of the
members, Mr. B. Clark, an ex-operator, having
kindly offered to carry out the instructional work.
It is hoped alto to have a course of elementary
lectures in tlie near future.

Particulars of the Society may be obtained from
the Hon. Secretary.

Brighton Radio Society.*

Hon. Secretary, Mr. D. F. Underwood,
Southdown Avenue. Brighton.

A meeting was held at Mr. Volk’s workshop.
Russell Crescent. Brighton, on October 5tli. Two
members were elected.

On September 26th a meeting of the Amalgama-
tion Joint Comnmittee was held, representatives
of the Sussex Wireless Research Society and of
the Brighton Radio Society being present. As a
result of this meeting certain recommendations

68,
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were put to the Brighton Society, and it was
decided (1) To amend the Society’s title to read,
*“ The Brighton and Hove Radio Society.” (2)
To elect a supreme council of four members ;
to elect an organisation committee of six members ;
to elect a technical committee of six members.
(3) That there be two classes of membership (a) full
membership, fees 10s. entrance, 10s. subscription ;
(b) Associate membership, fees 5s. entrance,
5. subscription. That all present: members be
full members. That any present member may be-
come an associate member if he so desires. That
before’ any associate member can become a full
member he must satisfy the council or a person
appointed by the council that he has a sufficient
knowledge of valves and valve apparatus, and more
especially of the circuits and apparatus used in the
elimination of re-radiation and interference. (4)
That the officers.of the Society be-—President
(Chairman of the Council ex officio), Hon. Secretary,
Assist. Hon. Secretary, Hon. Treasurer, Hon.
Librarian. (5) That the funds and effects of the
two Societies be pooled and the funds placed
in a banking account. (6) That full members
and associate members have the same voting
power, but that associate members are not eligible
for election to the technical committee.

It is thus intended to put the new Society on a
superior level, and to do 1ts utmost in the interests
of the science, at the same time regarding the
decision of the P.M.G. as a very wise attitude.

Newport and District Radio Association.*

Hon. Secretary, Mr. Edward R. Brown, 92,
Corporation Road, Newport.

On October 12th, before a large gathering of
members, Mr. W. D. Lewis Evans, M.A., Aber-
tillery, gave a very fine address upon ‘‘ The Con-
struction of an Amateur Three-Valve Station.”

Added interest was given to the lecture by Mr.
Lewis Evans placing on view a three-valve instru-
ment which he himself had built up—a highly
instructional address punctuated by anecdotal
references to the humorous side of the ““ mysteries
of wireless being thoroughly enjoyed and ap-
preciated.

Mr. J. H. M. Wakefield occupied the chair,
being supported by the Hon. Secretary, Mr. Edward
R. Brown.

A hearty vote of thanks, proposed by Mr. H. W,
Winslow, and supported by Mr. A. Treverton Jones,
was accorded the speaker, who, in replying, said
that the Association provided a long-felt want to
the wireless amateurs of Monmouth.

Wanstead Wireless Society.*

Hon. Secretary, Mr. A. B. Firman, 18, Clavering
Road, Wanstead Park, E.12.

A very successful meeting of the Society was held
on October 12th, when Mr. Nickless, a vice-president
of the Society, demonstrated the comparative
values of the tuned anode circuit and the leaky
grid rectifier in the reception of wireless telephony.

The Marconi concert was received very well
on Mr. Nickless’s apparatus, also the test records
of Major Parker transmitted to the Society after
the conclusion of the concert, both of which were
much appreciated by the members present.

The Society meets every Thursday evening at
St. Gabriel’'s Church Hall, Aldersbrook Road, E.12,
at 8 p.m. ’

THE WIRELESS WORLD

AND RADIO REVIEW  NoveMmBER 4, 1922

Fulham and Chelsea Amateur Radio and
Social Society.*

Hon. Secretary, Mr. R. Wood, 48, Hamble
Street, Fulham, S.W.6.

On  October 17th three new members were
proposed and seconded, the meeting accepting
their enrolment. Mr. Hubbard .offered to give
a series of twelve lectures, one every alternate
week ; this was accepted. Another member, Mr.
Cox, also gave a short lecture dealing simply with
transmission and reception, explaining each part
by means of apparatus. He was heartily applauded
for the simple way he had expressed himself.

The Secretary was then asked to give a short
lecture on reaction, its use and abuse, and the
P.M.G.’s objections to the use of it. This was
also simply dealt with for the benefit of junior
members, and again appreciation was shown in
the usual way.

A library has been started, and a librarian is
shortly to be appointed.

Owing to the increased number of members
it is proposed to adopt a second room at the college
and divide the meetings.

The total membership is now 86.

Guildford and District Wireless Society.*

The weekly meetings of this Society recommenced
on October 16th with a demonstration of the
*“ Armstrong Circuit > by Mr. .E. P. Brown (a
member). Mr. Brown explained at length the
advantages and disadvantages he had experienced
with the circuit during his experiments and use of
it, after which Mr. F. A. Love (2HX) very kindly
obliged with a transmission of speech and music.
The whole of the reception was received on a
frame aerial. The demonstration was thoroughly
enjoyed by all present.

On October 21st a party from the Society visited
the Aldershot Military Wireless Station, and spent
an extremely interesting and instructive time, the
method of automatic transmission and reception
being the chief point of interest. The visit was the
last of several which have been made-to neighbour-
ing stations, both commercial and amateur, all
of which proved valuable from an educational point,
to those who attended.

The Hon. Secretary, Mr. Rowland T. Bailey,
46, High Street., Guildford, will be pleased to
answer all enquiries regarding membership.

Radio Club de Espana, Madrid.

Secretary, Sen. F. Castana, Fernandez de los
Rios 25.

The establishment of this club took place some
time ago and immediately met with satisfactory
results. In twenty days nearly 250 members were
enrolled. As readers of this journal the members
through their secretary send greetings to all English
amateurs. Reciprocal correspondence is invited.
Amateurs wishing to communicate with this club
should write direct to the Secretary, whose address
is given above.

Scarboro’ and District Wireless Club.

By arrangement with Messrs. Fattorini and
Preese, Bradford, Mr. R. J. Leeves (representing
Mr. W. R. H. Tingey, London) gave telephony
demonstrations through loud speaking instruments
to the members on October 14th and 15th.

An interesting winter session is being arranged
by the Committee.
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Broadcasting  faithfully reproduced

with maryellous clarity and volume

IMMEDIATE DELIVERY.

To be obtained from all dealers or direct from the YOUR
Manufacturers & Sole Licensees —_

Sterling Telephone & ElectricCo.,Ltd.  EAQUIRIES

TELEPHONE HOUSE, INVITED.
210/212, Tottenham Court Road, London, W.1 —
Telephone No.: 4144 Museum (7 lines) Telegrams : ** Cucumis, Wesdo, London.”
Works : DAGENHAM, ESSEX.
BRANCHES : NEW“CASTLE ON TYNE : 9, Clavering Place.
= CARDIFF: 8, Park Place.

No. R1282
. (18” Horn)

YOUR WIRELESS SET IS ONLY AS EFFICIENT
AS YOUR BATTERY IS RELIABLE,
THEREFORE ALWAYS USE

HART BATTERIES

SUITABLE FOR
HIGH AND LOW TENSION CIRCUITS.

IMMEDIATE DESPATCH FROM STOCK OF FOLLOWING TYPES :—

5 AMPERE HOUR APPROXIMATE OVERALL NET PRICE EACH
TYPE E CAPACITY DIMENS»IONSﬁ TYPE OF BOX Cash with Order. Carriage Paid
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A.P.7 2 11 2 14 13 63 EBONITE 6s. 0d. 5s. 9d.

THRSE CELLS CAN BE SUPPLIED MADE UP IN BATTERIES OF ANY REQUIRED VOLTAGE. SPECIAL
PRICES FOR SUCH BATTERIES WILL BE QUOTED ON APPLICATION,

HART ACCUMULATOR CO, LTD.

STRATFORD, LONDON, E.15
BRANCHES :
BELFAST .. .. .. 41, CHICHESTER STREET GLASGOW .. 107, WELLINGTON STREET
mxmmamm ...... ‘174, CORPORATION STREET LUADN .. 36, VICTORIA S1KEET, S.W.1
BRISFOL .. .. .. .. 37, VICTORIA STREET MAYCHESTER .. .. 4 VICTORIA BRIDGE

YORK—6, BRIDGE STRBET]
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A Statement of Policy

EVERYTHING
WIRELE>S

ACTUAL

MANUFACTURERS

*

WIRELESS
SPECIALISTS

*

SOME R.I.
PRODUCTS

*

STOCKED BY
THE STORES

*

IMMEDIATE
DELIVERY

*

CATALOGUE
NOW READY

*

CIRCUIT
DIAGRAMS

*

QUALITY

*

AGENTS BEING
APPOINTED

We manufacture everything wireless, except valves and batteries.
All our sets and components are designed and manufactured by
us at our own works.

* o o

We have one of the largest and best equipped works in England,
solely devoted to the production of wireless apparatus.

* & o

We specialise on wireless. Our staff of radio engineers have
received universal recognition for their work in wireless manu-
facture and design, and have done much to enhance the prestige
of British Radio Science.

* & o

Crystal and Valve Receivers ; 15 Types already passed by P.M.G.
for broadcasting ; Note Magnifiers ; H.F. and L..F. transformers ;
Condensers ; Telephones ; Loud Speakers ;: Rheostats ; Cabinet
Receivers.

¢ o+ o

We have supplied quantities of apparatus to all the large stores
throughout the country, where it may be seen and appreciated.

* & o

We can deliver by return practically any wireless article
demanded.

* o o

We issue a comprehensive up-to-date catalogue covering every
wireless requirement. Sent post free for sixpence, returnable
on first order.

¢ o+ 0

We publish a book which is invaluable to every person seriously
interested in wireless receiving circuits. Post free for one
shilling

* * *

We have one standard of quality. All our products are finished
to the same high degree irrespective of price.

* * *

We are now prepared to consider agencies for responsible persons
favourably situated.

RADIO

INSTRUMENTS

LIMITED

Managing Director : J. Joseph, M.I.E.E., late Manager to Mr. H. W, Sullivan.
Chief Designer : W, A, Appleton, M.B.E., M.L.R.E., late Admiralty Technical Research Officer.

ONLY ADDRESS.

Works, Offices, Showrooms :

12a, Hyde Street, New Oxford Street, W.C.1

Telephone : Regent 1908,

'Grams : “ Instradio, London.”’

(E.P.S)15
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Portsmouth and District Amateur Wireless
Society.

Hon. Secretary, Mr. R. G.-H. Cole, 34, Bradford
Road, Southsea.

The weekly meeting of this Society was attended
on October 11th by a good number of members.
After the usual buzzer class, a talk was given by
Mr. R. G. H. Cole, the Secretary, on accumulator
charging on the Noden valve system. Following
discussion, Mr. Cole gave a further interesting
talk on his transmitting apparatus, and also upon
the various receiving sets he had experimented
with at various times. A hearty vote of thanks
was given Mr. Cole. X

The Society was very pleased to receive Mr.
Simpson, of Radiophones, Ltd., at their meeting,
and this gentleman gave a very interesting talk
upon  broadcasting plans. Mr. Simpson very
kindly offered to demonstrate his three-valve set
to the Club, and his offer was gladly accepted.

'The Society are still anxious to increase their
membership, and all amateurs who would care to
join the Society will be certain of a hearty welcome.
Prospective members should address communica-
tions to the Hon. Secretary.

Wakefield and District Wireless Society.

Hon. Secretary, Mr. KEd. Swale, 1I, Thores
Road, Thornes, Wakefield. '

A meeting was held on October 6th in the
Y. M.C.A.. when Mr. R. Leedal read a paper on
“Accumulators.”  Many useful hints on the use
and care of accumulators were given by My. Leedal.
On October 13th, another meeting was held in the
Y.M.C.A., when Mr. Bateman gave a very interest-
ing lecture on his own receiving station. Mr.
Bateman had on show a good deal of his apparatus
and very ably described it, drawing diagrams on
the blackboard and showing how one, two or three
valves could be used at will.

The Society hope to move into new quarters in
the Technical and Art School in a week or two.

Tottenham Wireless Society.

Hon. Secretary, Mr. R. A. Barker, 22 Broad-
water Road, Bruce Grove. N.17.

The third meeting was held on October 5th,
preceded by half-hour’s buzzer practice. The
Chairman gave a lecture on '~ Retroactive Amph-
fication,”” which was of great interest. Business
was then discussed and it was proposed by the
Chairman that the future place of meeting should
be the Bruce Grove Schools, Sperling Road, and
that the evening should be changed to the Wednes-
day of every week. This proposition was seconded
by Mr. Baker and carried unanimously.

It was proposed that a (leneral Commnittee
should be formed. and in addition to the present
four members, namely, the Chairman, Secretary,
‘Treasurer and Mr. Bower, a further three members
should be elected. These were decided by vote,
and Mr. Winter. Mr. Hall, and Mr. Glyde were
appointed.

1t was also decided that the Society should have
a library, and Mr. F. Allard was elected as librarian.

An interesting programme has been formed for
the next four meetings, and intending members
should join immediately.

Particulars of membership on application to the
Hon. Secretary.

Hyde Amateur Radio Society.

Hon. Secretary, Mr. Alfred Stainthorpe, 5.
Cheapside, Hyde, near Manchester.

The above Society holds its meetings in the
Flowery Field Hotel. Favourable progress is
being made and enjoyable evenings spent in
“* listening-in  to the various signals and telephony
from Writtle on Tuesdays. The opening of the
Manchester broadcasting station is eagerly waited
for. 1t is hoped to announce an open evening
very shortly.

Information regarding the Society can be ob-
tained on application to the Hon. Secretary.

Barnsley and District Amateur Wireless
Association.

Hon. Secretary, Mr. G. W. Wigglesworth.

At the official opening night of the above Asso-
ciation, held on October 11th, the President.
Major K. A. Barker. M.C\, delivered his inaugural
address at the new headquarters. Y.M.C.A. Build.
ings.

The address, which included a brief history of
the Association from the time of its establishment
in 1913, was followed by a lecture divided into two
parts—the first part on * Heterodyning.” and the
second part on " Directional Wireless.” In hix
remarks upon Heterodyning, i.e., of beat reception
without an oscillating aerial, the DIresident em-
phasised the necessity for eliminating interference
with other people’s reception, and pointed out
the great assistance which could be rendered by the
essociation, by instructing its members in the
theory of wireless, so that they may be real bona
fide “experimenters. and not merely * dabblers."
To this end the President stated” his intention
of presenting to the Association a * Heterodyne >
wavermeter. :

The President’s lecture on Directional Wireless
was based upon his extensive experience during
the war. This was clearly elucidated by means
of a large map. and appliances for tracing both land
and air transmitting stations. A series of lantern
slides greatly added to the illustrative part of the
lecture. At the conclusion, a hearty vote of thanks
was passed to Major Barker.

A programine of the future work of the Association
is being prepared, the chief itemns being a series of
lectures on elementary Wireless Theory by the
Secretary, Mr. (. W. Wigglesworth.

Guildford and District Wireless Society.

Hon. Secretary. Mr. Rowland T. Bailey, 46.
High Street, Guildford. ‘

On October 7th the above Society arranged
for a party of Boy Scouts to ‘“‘listen in ” to the
Prince of Wales’s speech. The speech was heard
with wonderful clearness, and the party were keenly
interested. The weekly meetings of this Society
recommenced on October 16th with a demonstra-
tion of the Armstrong Circuit, by Mr. E. P. Brown.
With the rapidly increasing numbers of wireless
enthusiasts it is hoped the membership will swell
proportionately. The invitation is again ex-
tended to all who are interested to visit the rooms
at 46, High Street, Guildford, on any Monday
at 7 p.m., or conmunicate with the Hon, Secretary
at the same address. :
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Portsmouth and District Amateur Wireless
Society.

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford
Road, Southsea.

The usual monthly business meeting of the
Society was held at the John Pile Rooms on
October 18th. There was a good attendance of
members, and further new members were elected.
Various other matters were dealt with, and it
was suggested that the Society should hold a social
evening at an early date, a committee being
elected to deal with this matter.

After the meeting an address was given by a
member, Mr. Harrold, on ‘ Detectors.” Mr.
Harrold dealt with the earliest form of detectors
used, and various diagrams were passed among
the members to illustrate these detectors. Un-
fortunately there was no time for Mr. Harrold to
complete his lecture with regard to valve detectors,
but it is hoped the conclusion will be delivered
subsequently. A very hearty vote of thanks
was given Mr. Harrold.

Southampton and District Wireless Society.

Hon. Secretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Southampton.

A meeting of the above Society held on October
4th resulted in a pleasant evening being spent.
Arrangements were made for a visit from the
Signalling Section, R.E. “ Wireless Section,”
Capt. Grist, M.C., and various other officers attend-
ing. This is the opening of a series of visits being
arranged by the Secretary. The Society will
shortly pay a visit to the ‘ R.E.” also the University
College. Mr. C. E. Chester, of the Universifﬁv
College, is a member of the above Society, and will,
during the winter months, give several lecturés.

At a general meeting held on October 1lth,
rules, etc., were drawn up, and judges appointed for
the single valve competition. Substantial prizes are
offered, and quite a large number of members
have entered. Closing date for entry first week
in November.

The Society have made application for a trans-
mitting licence, and hopes in a short time to erect
the same. Anyone in Southampton district can
have full particulars of rules, etc., on applying to
the Hon. Secretary.

Stockton and District Amateur Wireless
Society.

Hon. Secretary, Mr. W, F. Wood. 4, Birkley
Square, Norton-on-Tees.

The monthly meeting of the above Society was
held in the concert hall of the Malleable Workinen’s
[nstitute, Norton Road, Stockton, on Qctober 12th.
The Chair was taken by Mr. J. Mulcaster. The
Secretary announced that the aerial was nearly
ready for erection, and would be in use in a very
short time.

The President stated that during the evening a
member had come forward and had kindly arranged
to provide the Society at once with a very handsome
receiving set. A set of rules wassubmitted to the
members and accepted.
fecs, etc., was left in the hands of the Committee.

The membership is steadily growing, and now
nurmbers over 80.

After the meeting a lecture was given by Mr. R.
King, of the Middlesbrough Wireless Society,
on “The Application of the Three Electrode
Valve to Receivers.” :
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Votes of thanks to the lecturer were given for
his very interesting lecture, to which he suitably
replied. :

Bromley Radio and Experimental Society.

Hon. Secretary, Mr. J. Fergusson-Croome,
26, Wendover Road, Bromley, Kent.

Another successful meeting of the above Society
was held at the White Hart Hotel on October, 17th
when some 30 members attended.

The Marconi Concert from Writtle (2 MT) was
remarkably well received on a four-valve set
constructed by Mr. Allen, which was amplified
further by a ‘ Brown ’ Microphone Amplifier and
rendered audible to all present by a *‘ Brown”
loud speaker.

The Secretary announced that the weekly
meetings of the Society would in the future be held
at the Ex-Service Men’s Club, where the usual
lectures and demonstrations would be preceded
by a Morse buzzer class conducted by Mr. Allen.

Mr. Allen was then called upon to give a brief
description of his set, which proved both interesting
and instructive.

Some further music was received fromn Blackheath
(2 FQ).

As a result of the meeting several new members
were enrolled, bringing the total membership to
nearly 50.

The rapid growth of the Society is in no small
way due to the manager of the White Hart Hotel,
who has so generously given accommodation to the
Society and to whom the Society tender their
best thanks.

Cowes District Radio and Research Society.

Hon. Secretary, Mr. L. Ingram, 1, Mill Hill Road,
Cowes, 1. W,

The Society held the first meeting of the second
year at the headquarters, East Cowes, on October
4th. The evening was devoted to an exhibition
of receiving sets owned and mostly made by the
members. A numerous and varied assortment
of apparatus was exhibited, ranging from a four-
valve amplifier to a tiny crystal set, measuring
two inches by one inch, and capable of receiving
signals on three separate wavelengths. Several
unique and useful components were on view also.
The different circuits were explained by the members
and demonstrations were given, providing a most
interesting evening to all concerned.

On October 7Tth the Society entertained about
thirty members of the local Scouts’ organisation,
including representatives of the Boy Scouts, the
Sea Scouts, and the Rovers, enabling them to
“ Jigten in ”’ to the Prince of Wales’s message. The
Prince’s voice was heard distinctly by all, thanks
to Mr. Ball, who kindly brought along his four-
valve set and a loud speaker for this occasion.
The musical items which followed were thoroughly
enjoyed. At the conclusion, Capt. W. Matthews,
thanked the Society on behalf of the Scouts for
a most interesting and instructive demonstration.

On October 11th the Society enjoyed a splendid
lecture upon ** Direction Finding,” given by
Mr. C. Mugliston. The lecturer explained the
apparatus used and the methods adopted in a
very clear manner, also the uses to which it was
put. The questions which followed the lecture
proved how much it was appreciated.

Mr. Mugliston has kindly promised to give other
lectures during the present session.
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T.M.C. 3-VALVE

BROADCASTING SET

A Revelation in Wireless Sets employing one-valve detector, two
valves for low frequency amplification. Apparatus mounted includes
Variable Filament Resistance,- three Valve Sockets, Grid Leak and
Condenser, two highly efficient Transformers, Grid Potential Blocking
Condenser, Variable Condenser, Series Parallel Switch, Switch for
using Loud Speaker or Headphones, Tuner and Reactance. Complete
with Three Valves, Loud Speaker and set of *“ De-Luxe > Headphones.
Mounted in polished Walnut.  Size 9} X 7 X 10} inches high.

THE MARVELLOUS 3-VALVE SET THAT WAS
THE FEATURE OF THE EXHIBITION.

THE TELEPHONE MAN