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Mr. B a t t l e  : I  propose this evening, first of all, to summar­
ize the paper given a t the Non-Ferrous Metals Exhibition, 
by giving a series of demonstrations which will emphasize 
the various points I  brought forward. There was little time 
a t th a t meeting to give these demonstrations satisfactorily, 
and I  have brought here some additional instruments, by means 
of which I  hope to make m atters clearer.

There are one or two models which I had with me last time, 
and I  have them here to-night again. This first one repre­
sents wave motion and shows in a rough manner how, 
although the particles only move in a vertical direction, the 
appearance of wave motion is given, the wave travelling along 
and transm itting energy from point to point. A wave of 
this kind is similar to a wave in water. At the meeting in 
the Agricultural Hall I  exhibited lantern slides showing photo­
graphs of wave interferences and other effects with water 
waves. These tubes containing water represent the action 
of canal waves. You will observe th a t one is half full and the 
other quarter full, and by moving them slightly it will be 
seen th a t the waves are reflected from side to side. The most 
interesting point about this, however, is tha t it shows how the
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depth of the water has a great influence on the speed of the 
waves, the deeper one being very much faster than the other.

From the consideration of water waves, we will pass on to  a 
subject I  did not touch upon a t the last meeting, th a t is, waves 
in air. I  have an apparatus here for detecting air waves, and 
this detector works upon the principle of responding to very 
short air waves, but not to waves of any considerable length. 
The action is tha t the short waves set in motion the gas th a t 
passes a t the top of this flame, and consequently cause the 
llame to roar. A series of very interesting experiments can 
be done with this apparatus by means of C 0 2 lenses. I t  will 
be noticed th a t the flame does not respond to the voice waves, 
which are rather long, and yet the short waves produced by 
the rattling of these keys have an immediate effect. These 
experiments follow on right through wave motion. When 
we come to the consideration of, say, X-rays, we find that 
they occupy the same position relatively as these small waves 
to the big wave lengths. In  X-rays the waves are very, very 
small indeed, whereas in wireless telegraphy some of the waves 
are of enormous length. So there are waves in water and 
air of varying magnitudes and all following the same laws. 
At the last meeting I  demonstrated tha t there is a close asso­
ciation between mathematics and wireless telegraphy. Waves 
are set up by an electrical wave in wire, and these surge back­
wards and forwards and practically form harmonic motion. 
Certain conditions have to be produced to make them  more 
effective, the principal thing being to tune them up to each 
other or to bring them into harmony. For instance, if there 
were two pendulums side by side and one had an impulse 
given to it, it would im part its motion to the other, until they 
were both swaying with equal force. We have to get the same 
effect here, bu t instead of dealing with m atter, we have to 
get the capacity induction practically the same. In  this 
experiment there are two closed circuits. A set of wires is 
wound round this frame in the ordinary way, term inating in 
a glow lamp. % The other wire is connected to this induction 
coil. I  propose to oscillate the currents and convert w hat 
may be called the semi-alternating current obtained from an 
induction coil into a true alternating current, and you will 
then notice the effect of induction inasmuch as sufficient cur­
rent will be obtained in the circuit not connected to the induc­
tion coil to light up the glow lamp. By introducnig a couple
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of Leyden jars to bring up the capacity of the current, you will 
see the remarkable difference obtained by tuning. The induc­
tance is the same, but the capacities are brought nearer to one 
another, with the result th a t the light is obtained much more 
readily, and there is also a much stronger light. I t  is prac­
tically upon the perfecting of the tuning aparatus th a t the 
recent discoveries in wireless telegraphy are based. If these 
could be tuned up sufficiently, it would be possible for the 
lamp to be lit up from a considerable distance. The force 
exercised by impulses being given a t regular periods can be 
illustrated in many ways. It has been found, for instance, 
when soldiers have kept in step when crossing a bridge, the 
step synchronizing with the time period of the bridge, a serious 
effect upon the structure of the bridge has resulted. Before 
going on to demonstrate wave effects of electricity in wires, 
I  will show how Hertz first discovered waves in ether. (The 
demonstration was then given as described on page 184.)

The demonstration as described on page 187 was afterwards 
given, proving the existence of stationary electrical waves 
in wires by means of the apparatus there described. A demon­
stration of wireless telegraphy was also given, and other demon­
strations included the dissipation of smoke by electrical means, 
Rontgen rays, the effects of discharging high frequency elec­
tricity into a vacuum, etc., etc.

Mr. Battle replied to various questions addressed to him by 
members in the audience.

A hearty vote of thanks was accorded to Mr. Battle on the 
proposal of Mr. John McLaren, seconded by Mr. J . H. Redman.



“ Titanic ” Engineering Staff Memorial.
This Fund now amounts to £2,566. Since the publication 

of the list in the November issue, amounts of £5 and over 
have been received from the following :—

£ s. d.
Engineers of the China Navigation Co., L td.,

Shanghai, collected by Mr. J . S. McGavin 
(Supt. Engineer) . . . . 51 9 7

Engineers of the China Navigation Co., L td., Hong- 
Kong, collected by Mr. F. W. James, R.N.R.
(Supt. Engineer) . . . . 47 3 1

Engineers of the British India Steam Navigation
Co. a t Calcutta, per Mr. J . Fairley . . 20 0 0

Collected by Mr. Y. C. Biilow, Lloyd’s Register of
Shipping, Gothenburg. . . . 13 0 0

Staff of the Hong-Kong and W hampoa Dock Co.,
collected by Mr. Thos. Neave . . . 12 16 6 

Collected by Mr. Jas. Stark, Supt. Engineer, Messrs.
P. Henderson & Co., Glasgow . . 10 15 0

Collected by Mr. C. B. Nelson, Bureau Veritas
Manila, P.1...............................................................10 2 7

Collected by Mr. W. T. Dumbell, “ Weston Lodge,”
Crosby Road, Seaforth, Liverpool . . 8 8 0  

Collected by Mr. Stewart Ollar, Hastings, Calcutta,
India . . . . . . . 5 0 0  

The full list of steamers from which subscriptions have 
been received to date, is given below.

Afghanistan Anglian Arabistan
Alert Anhui Arawa
Amarapoora Arabia Argus
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Armanistan Changsha Gibel Dersa
Ascot Chihli Gibel Kebre
Ava China Gibel Tavik
Barala Chindwin Gibel Zedid
Baroda Chinhua Girasol
Baron Garioch Chinkiang Glenlogan
Barrow Chiswick Glenroy
Beacon Grange Chyebassa Golconda
Beckenham City of Corinth Gordonia
Bellona City of Edinburgh Guelph
Beltana City of Poona Haiyang
Berbera City of Vienna Hampstead
Beryl Cobra Hangchow
Bhamo Colaba Henzada
Blackheath Colonia Heungshan
Blackrock Commonwealth H.M.S. Amethyst
Borderer Cornelian H.M.S. Black Princt
Buteshire Crane H.M.S. Canopus
Cadillac Culna H.M.S. Dartmouth
Cairngorm Cumbria H.M.S. Defence
Caledonia Dargai H.M.S. Derwent
Cambria Delaware H.M.S. Electra
Camio Demosthenes H.M.S. Fervent
Canadian Govern­ Devon H.M.S. Garry

ment Steamers : Devona H.M.S. Gloucester
Aberdeen Durham H.M.S. Implacable
Curlew Eden Hall H.M.S. Kestrel
Druid Emerald H.M.S. Lightning
Earl Grey Envoy H.M.S. Majestic
Governor Cobb Epsom H.M.S. Ness
Lansdowne Essex H.M.S. Rattlesnake
Lady Laurier Estrellano H.M.S. Recruit
Montcalm Euphrosyne H.M.S. Renard
Stanley Falls of Monero H.M.S. Ringdove

Caradoc Fatshan H.M.S. Sphinx
Carpentaria Fengtien H.M.S. Torch
Castor Fooshing H.M.S. Zebra
Centipede Frankmere H.M.T.B.D. Brazen
Cervona Fremona H.M.T.B.D. Co­
Ceylon Garesfield quette
Champion Geelong H.M.T.B.D. Cynthia
Chanda G.E.R. Steamers
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H.M.T.B.D. Porcu­ K adett Malda
pine Kaifong Maloja

H.M.T.B.D. Vulture Kaikoura Malta
H.M.T.B.D. Zephyr Ivaipara Mamari
H.M.T. Boats Nos. Karamea Mandalay

071, 079, 3, 0, 7, K aranja Manitou
8, 9, 10, 11, 12, 17, Kariba M antua
18, 19, 20, 23, 30, Karm a Marmora
112, 113, 114, 115 Karonga M artaban

Highland Brae Karuma M atatua
Highland Pride K atuna M atiana
Highland Warrior Khartoum Mazagon
Himalaya Kia Ora Media
Hindu Kian Mermaid
Henley Kinling Milleped
Hoihow Kinshan Miltiades
Hoisang Kioto Milwaukee
Honam Kistna Mimiro
Horlington Kola Min
Hsin Pekin Kueichow Minneapols
Huichow Kum ara Minnehaha
Hunan Kurrachee Min new ask a
Hupeh Kutsang Moldavia
Hurona Kyanite Mombassa
Hurunui Lady McCallum Monmouth
Hydra Lake Erie Montcalm
Ichang Lake Michigan Montezu ma
Ilford Laura Montfort
Inanda Leversons Montreal
India Lewisham Montrose
Ingeli Lhassa Mooltan
Inkosi Liangchow Morayshire
Insizwa Linan Morion
In taba Lindula Mount Royal
Iona Linga Mount Temple
Irene Lintan M uttra
Iroquois Lord Cromer Nam ur
Irrawaddy Luen Yi Nanning
Islanda Lunka Nephrite
Jacona Mackinaw Ngan Kin
Jaffa Magnet Nile
Jelunga Makarini Ningpo
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Nore Rangatira Swarka
Norfolk Ready Szechuan
Nubia Recorder T ainui
Nyanza Remuera Taiyuan
Nyasaland Rio Squassa T alavera
Omrah Rotorua Taming
Opawa Royal Edward Tamsui
Ophir Ruby Tean
Orama Sagenite Tenasserim
Orari Sanui Themistocles
Orontes Sard Thongwa
Orvieto Sardinia Tongariro
Osterley Satellite Triton
Otaki Seistan T rocas
Otranto Seldanha Tung-ting
Ottawa Sentinel Twickenham
Otway Servian Ula
Palam cotta Shantung Umballa
Palawan Shasi Um ta
Palermo Shenandoah UmtaH
Palma Shropshire Ustal
Patrol Shuntien Usworth
Pera Siangtan Vadala
Persia Sicilian Volute
Perthshire Simla Wai Shing
Peshawur Singan W aimana
Plasma Siren Wai mate
Plassy Socotra W aipara
Ploussa Somali Waiwera
Poona Soudan Wallaroo
Poyang Star of Scotland W alter Dammayer
Prase St. Albans Warden
Prince Rupert Stella W arwickshire
Pundua Sumatra Willesden
Purnea Sunda Wiltshire
Putiala Sungkiang Winlaton
Pyrope Sui-An Woodford
Queda Sui-Tai Zaida
Rakaia Suwanee
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The following were elected a t a meeting of Council of the 
Institu te  held Thursday, December 19, 1912:—

* As M e m b e r s .

Geo. W. Atkins, London.
John Clark, Anstruther.
Robert J . Dunn, London.
Kenneth E. Greig, Hong-Kong.
Summers Hunter, Jun., Tynemouth.
Malcolm MacAffer, Glasgow.
George A. O’Neill, Great Yarmouth.
Alexander H. Rae, Prestwick.
Marshall Swanston, London.
Jam es T. Trollope, Erith.
C. Zulver, London. „

As A s s o c ia t e  M e m b e r .

David Smith, Glasgow.

As G r a d u a t e s ,

H. H unter, Tynemouth.
Russell Jackson, Stansted.

As Co m p a n io n .

Henry E. Hollis, Glasgow.




