
© 1884 Nature Publishing Group

April 10, 1884] NATURE 559 

from a Holtz machine to potential< of about 5000 volts as mea­
sured on an absolute electrometer. The velocity of rotation 
was about 200 revolutions per second. The astatised needle 
was protected within a metal case, and was observed in the usual 
way by a mirror. No deflection was observed either when the 
disk was still or when it rotated. Dr. Lecher intends to repeat 
Rowland's experiment with the original horizontal disposition of 
the disk. 

DR. LECHER has a! o made another experiment of great 
interest. A ray of light was divided, as in many experimet.ts 
on interference, into two part>, which, after passing through two 
parallel glass troughs, were caused to reunite, giving the mual 
interference· bands. The troughs contained strong solutions of 
nitrate of silver. By means of electro.des of filver an electric 
current of 6 amperes strength was carried in opposite direction,; 
along the troughs so that in one trough the current flowed wit/, 
the light, and in the other against it. But in no case was any 
displacement of the fringes observed. Dr. Lecher concludes 
that the velocity of light is not influenced by a cnrrent flo v. ing 
through the medium. 

DR. LECHER has made a third and still more interesting ex­
periment, attended, however, like the preceding, with a negative 
result. This was an attempt to prove whe1her Faraday's famous 
experiment of rotating the plane of polari,ation by an electric 
current could be inverted. He has attempted to generate cur­
rents by rotating the plane of polarisation of light. The arrange­
ment was as follows :-A ray of plane-polarised light was sent 
through the interior of two powerful helices of wire situated at 
some distance from one another. Through the first of these a 
powerful alternate current was sent, which upon the 
ray a rapid o'cillation of its plane of polarisation. The second 
helix was connected to a sensitive receiving telephone in the 
hope that sounds might therein be heard, as would be the case if 
the rapid rotations in the plane of polarisation of the ray were 
capable of setting up currents in the surrounding wire. Abso­
lutely nothing however, heard. 

BACTERIA 
A VERY distinguished audience a>semUed at the Parkes 

Mu,eum on Thursday evening, March 27, to Mr. 
Watson Cheyne's demonstration of pallwgenic micro· organisms. 
The chair was taken by Sir Joseph Lister, Bart. After stating 
that the great group commonly called Bacteria might most con­
veniently be subdivided into four classes-( I) Micrococci (round 
bodies), (2) Bacteria (small oval or rod-shaped bodies), (3) 
Bacilli (large rod-shaped bodies), and (4) Spirochretre and 
Spirilla (rods spirally t" isted), and dwelling on the great variety 
as well as imJ:ortance of the various parts played by this great 
group in the economy of nature, Mr. Watson Cheyne demon­
strated numerous micro photographs taken by Dr. Robert Koch, 
as well as some drawings by means of a limelight apparatus. 
He observed that great differences existed among the various 
bacteiia in their behaviour towards the human body: some could 
be injected without caming any injury, other.> could not grow in 
the living hody, but could develop in dead portions of ti,sue and 
the secretions of wounds, giving rise to poisonous products. The 
true pathogenic organi>ms were able to attack the living body 
and multiply in it; they included the organisms which found 
entrance through some wound, giving ri,e to the traumatic in­
fective diseases, and others which cr;uld obtain entrance without 
observable wound. Further, certain organisms, such as the B. 
antlwacis, were capable of growing outside the body in dead 
organic wbstance, while other>, such as the B. tubercu/osi.<, were 
apparently only capable of development in the living organism 
or under artificial conditions which rer,roduced to some degree 
those existing in the ti%ue' of warm-blooded animab, though 
capable of loug retaining their vitality in the dry state. With re­
gard to the traumatic infective diseases, he thought that the most 
absolute proof had been furni shed that the bacteria found in them, 
and nothing eJ,e, were the causes of these di seases. To establish 
such a proposition it was necessary that an organism of a definite 
form and with definite cbaracte;istics fhould always be found in 
the blood or in the affected f art. The Llood or the affect{d part 
when inoculated into another animal of the same species must 
produce the fame disease. \Vhen the blood or the affected part 
was inoculated on a ';uitable soil outside the body, the micro­
organismsgrew, and must be indefinitely propagated on similar soil. 
When in this manner the organisms had been sefarated from 

the remains of the materials in which they were embedded, their 
inoculation in a:1 animal must produce again the same disease, 
the same organisms being found in the diseased parts. These 
conditions had now been fulfilled with regard to anthrax, septi­
cremia of the mouse, erysipelas, tuberculosis, glanders, and 
acute pneumonia. With regard to typhoid fever, relapsing 
fever, cholera, and ague, the evidence was very ;trong, but not 
conclusive. Mr. \Vatson Cheyne concluded by dwelli11g on the 
importance of surrounding circumstances, chiefly those summed 
up in the phrase unhygienic conditions, as concomitant causes of 
dh ease by prepari.ng the blood for the attacks of these micro­
organisms. 

The chairman, Sir Joseph Lister, dwelt upon the important 
fact that the organisms which produced particular diseases were 
only able to develop under very srecial conditions, im;tancing 
the bacillus which caused in the house mouse, but 
which was unable to produce any deleterious effect on the field 
mouse. He thought this fact, which showed that the very 
slight difference in the blood of these two animals was sufficient 
to alter the conditions favourable to the development of the 
bacteria, might prove of very great interest, as it was pos.sible to 
conceive that by the administration of some medicines, sufficient 
alteration might be produced in the blood of the human system 
to kill off or to prevent the development of any special bacteria 
on the first appearance of the symptoms of the disease in the 
patient. Sir Joseph Lister concluded by referring at some length 
to the imp01tance of Pasteur's researches on modified virus. 

Prof. Humphry paid an eloquent tribute to the great work which 
Sir Joseph Lister had already achieved, and looked forward with 
a large hope to the future of medicine. 

THE STABILITY OF SHIPS 
pROFESSOR ELGAR has recently made two important 

contributions to this important question; the first was 
read before the Royal Scciety on March 13 last. The main 
object of the paper was to exhibit the manner in which the 
ftability of a ship varies with changes of load and draught 
of water such as merchant steamers are liable to. None 
of the properties possessed by a ship is more vital to her 
mfety and efficiency than that of stability. At the same 
time none is dependent for its existence and amount upon so 
ma ny or such diverse and variable circumstanc<!s as it. The 
stability of a ship, both as regards moment and range, is affected 
not only by the position of her centre of gravity, which largely 
depends upon stowage, but also by draught of water. If the 
centre of gravity be kept fixed in pofition at various draughts of 
water, the stability will still vary very considerably with the 
draught, and often in a manner that contains elements of 
danger. 

The usual practice in investigating a ship's stability is to calcu­
late a curve of metacentres, and one or more curves of stat ility 
at certain fixed draughts of water and with given positions of 
centre of gravity. 1 he curve of metacentres gives the height at 
all draughts of water above which the centre of gravity cannot 
be raised without making the ship unstable when upright, and 
causing her to lie over more or less to one side. The ordinates 
of the curve of stability represent the lengths of the righting 

which, multiplied by the weight of the ship, give the 
righting moments at all angles of inclination from upright. 
The stability of numerous vessels, both of the Royal Navy and 
mercantile marine, have ceen inve, tigated in this manner for 
certain draughts of water, and a great amount of information 
obtained respecting the variation of stability with inclination at 
such draughts, and the angle at which the stability vanishes in 
many classes of ships. The peculiar dangers attaching to low 
freeboard, especially when associat(d with a high centre of 
gravity, have been fully di,cus,ed ar.d made known. 

Curves of >lability have been chiefly constructed for deep and 
moderate draughts; the chatacter of the stability which is often 
to be found associated with very light draught, appears to have 
hitherto e>caped attention, As a matter of fact, light draught is 
often as unfavourable to stability as low freeboard, and in >ame 
cases more so. The general opinions that have recently pre· 
vailed upon the subject appear to have been based upon a vague 
impres,iun that so long as a vessel has a high fide out of water, 
and any metacentric height, she will have great righting moments 
at large angles of inclination and a large range of stability. It 
was shown at the Daplme inquiry, held by Sir E. J. Reed in 
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