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taining- a column of mercury, the rising and falling of which 
under influences of barometric pressure raised or lowered the 
centre <•f gravity of the pendulum ami varied the rate of the 
clock accord ingly. The clock-train in both instruments wa<; so 
arranged that the dial-readings could, by an exceedingly simple 
calculation, be interpreted in terms of mean daily thermo
metrical or barometricalJ variations. As the alteration in the 
lengths of the pendulums takes place second by second through
out the day, it follows that the daily error of time shown on the 
dial must be proportional to the mean of the variations of the 
thermometer or barometer during the same period. 

The method of estimating, by observation of the rate of an uncom
pensated time-keeper, the mean amount of heat received during 
any given period, without the necessity of recording the actual 
temperature at any particular time, is not by any new, for 
the chronometrical thermometer, an instrument which has for 
many years been empl•>yed at the Royal Observatory for testing 
the rates of chronometers under variations of .temperature, is 
founded upon the same principle. This instrument consists of a 
chronometer in which the usual compensation for temperature is 
reversed; that is to say, in the balance the positions of the brass 
and the steel are interchanged, the latter being outside, so that 
variatiom of temperature produce an exaggerated effect upon 
the rate of the instrument. 

M. von Sterneck is probably the first to su;:gest the employ
ment of the chronometrical method to the determination of mean 
variations in the vertical intensity of terrestrial magnetism, but 
he has, I think, been anticipated in its application to the com
putin" of thermometric and barometric averages. 

Clt1b, February 18 CoNRAD \\'. CoOKE 

BACTERIA IN WATER 

IT is weli known that water-whether tap or orcli-
nary the. of 

n:ttin "" w1th a growth of oactena, any cult1vatwn 
liquid" ' inocu!ated with it, _but the con
dition in wh1ch these orgamsms occur m It IS open to 
question ; it may be supp?scd on the one hand, that they 
exist as developed bactena, and are not apparent under 
the microscope merely in consequence of their scarcity, as 
shown by Mr. Lister in tl1e account of recent admir
able investigation of the lactic fermentation, to be the 
case with some specific ferments, or, on the other hand, 
that they are present as" germs" of the bacteria, bodies 
yet far more minute than the mature forms, and on that 
account invisible-ultra-microscopic. ·which of theEe 
alterna tives is true I have endeavoured to determine by 
experiment, the details of which _will shortly b_e published, 
and the genera l result is here bnefly commumcated. 

M. Pasteur has recently stated in the Comptes Fmdus, 
that if a cylinder of water be allowed to stand for several 
weeks at a constant temperature, the organisms in it sink 
to the bottom leaving the upper portion free, and incapable 
of contaminating. Following this method and placing a 
vessel of ordinary distilled water in an apparatus con
structed for the purpose of maintaining an invariable 
temperature, after seven or eight days a specimen of the 
water was taken from the bottom of the vessel by 
a pipette closed with the finger and dipped into 
it. The water so taken was in appe_arance pe_rfectly 
bright and pellucid, but under. the mtcroscope 1t was 
found to contain amorphous parttcles, some spores of fila
mentous fungi micrococci in great numbers, bacteria of 
the common form (B. Termo) and bacilli (long and 
extremely slender filaments). All these forms were 
motionless or exhibited only Brownian movement. No 
such form; could be detected in the upper layers of the 
water nor in a specimen taken from the bulk of that 
from 'which the experiments were made. As regards 
limpidity, was no difference between the top and 
bottom port10ns. . . 

I have made four experiments w1th specti?ens of water 
obta ined from two different and m all I have 
been able by this method of to proye the 
presence of organisms in great numbe:s m _the 
Jt may be mentioned tha,t they stam With facihty by 

Ha::matoxylon, and are thereby rendered more readily 
apparent. 

These observations show that bacteria occur in water 
th.cir usual forms, and that they are not generally 

distmgm_shed on account of their small number, in any 
one portion of the water, when disseminated through its 
mass .. The observed contaminating property of distilled 
water Is thus accounted for without necessitating the 
assumption of" germs" of any sort an hypothesis which 
is unsupported by observation. ' 

The examination, by cultivation, of the difference in 
contaminating properties ?f the upper and lower layers, 
stated by M. Pasteur to exist, has as yet been inconclusive. 

G. F. DOWDESWELL 
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Till: TEii!PLE O!!SERVATOJZ v, HUG 1:\".---M r. G. i\L 
as Curator of the :remple _Observatory, has 

issued a Report upon procccdlllgs dunng the_ year 1877. 
The whole of the measures of double-stars, 398m numbLT, 
durino- the last three years up to the time of dismantling 
the old Observatory, have appeared in vol. xliii. of the 
11/,;moirs of the Royal Astronomical Society. i\Iore 
recently investigations into the motions of stars in the 
line of sight by the spectroscopic method have occupied 
l\Jr. Seabroke's attention, but the chief work in the year 
has been the rebuilding of the Observatory. The Report 
contains an outline of its history and a description of the 
instruments to which reference may be made in future 
years. The equatorial of 8! inches aperture, by Alvan 
Clarke, was formerly in the possession of the Rev. \V. R. 
Dawes, and an interesting letter from him upon its capa
bilities is appended to the Report. Not the least notable 
of its performances is its having shown the close satellite 
of Saturn, Mimas, on many occasions, and we know that 
its former possessor was not likely to have mistaken faint 
stars for the satellite. 

The observatory is open to the members of the school 
at certain hours on fine evenings when opportunities for 
observing with the equatorial and transit are afforded 
them. It should be mentioned that in addition to the 
Alvan· Clark refractor the observatory possesses a twelve
inch With-reflector which is chiefly used with the spec
troscope. 

The cost of the new observatory and house for the 
curator, upwards of I,23o/., has been defrayed by sub
scriptions from the masters, old Rugbeians, and others 
in the school, upon the occasion of its tercentenary. 

GEOGRAPHICAL NOTES 
AFRICAN EXPLORATION.-The two African Societies 

of Berlin, which are now combined, have resolved to tum 
their attention to practical (z".e., commercial) objects as 
well as scientific ones with regard to the great continent 
in which the travels of Cameron and Stanley have revealed 
vast stores of the most varied products. The twin societies 
therefore invite all German merchants, manufacturers, 
&c., to participate in their efforts to open up a great 
African commerce, and announce that th·:! GermJ.n 
Government is ready to grant a preliminary sum· of 
IOo,ooo marks (s,ooo/.) to further the object in question. 
The Germans seem determined that no single nation, 
more especially England or Portugal, shall have the 
supremacy on the Congo. In Switzerland a new geo
graphical society has been formed for the same object as 
the above.-An official telegram from Zanzibar to Brussels 
announces the death at Zanzibar of Dr. Maes and Capt. 
Crespel, who were sent out by the International African 
Association as leaders of an exploring colony in Central 
Africa. With them were M. Cambier and Ernest Marno, 
and they were to establish a station somewhere in the 
Tanganyika region, which would form a centre of further 
exploration. The death is also announced of Capt. Elton, 
who, with Mr. Cotterill, was surveying the route between 
the north end of Lake N yassa and the east coast. 

ARCTIC EXPLORATION.-The Committee on Naval 
Affairs of the U.S. Congress have adopted a report from 
Mr. Benjamin A. Willis recommending the equipment of 
an Arctic expedition as proposed by Capt. Howgate. At 
a public meeting held by the New York Geographical 
Society to discuss the subject of polar exploration a paper 
by Capt. Howgate was read on his intended colony. 
Lord Dufferin, governor-general of Canada, was elected 

member of the Society, and returned thanks 
m Ius usual style. He referred to himself as "a poten
tate whose sceptre touches the pole, and who reigns over 
a larger area of snow than any monarch of the earth." 

!HE learn from the Turkestamkiya 
Vt.,·domosz, two members of the Pamir expedition, 
1\J i\I. Skas,1 and Schwarz, have returned to Tashkend, 

M. Scvcrtsoft- rcmainin_c; for some time at Osh. The 
expedition, which started in September L1st, has met with 
great diCiicultic; from deep snow ;md the cold weather, 
the thermometer Ltlling as low as 3 l° Celsius below zero. 
Owing to the z:bsolntc wJnl of forests, wood was brought 
by y:lks. No inhabitants were found in the Pamir, nor even 
in the valley of 1\by, the Kirghiz having already kft the 
valley for warmer regions. The rJ.rity of air on those 
great heights, which exceed I s,ooo fcet, occasioned much 
suffering to the members of the expedition. The Valley 
of Alay was reached from tint of Fergana, by way of the 
Shart Pass, and from the Alay the expedition followed the 
path which was followed by Gen. Skobeleff in 1876. M. 
Severtsoff reached as far as the Lok-sai River, which the 
natives said flows into the Lob-nor, under the name of 
the Tarim-gel. Thence he was compelled by the deep snow 
to return, without reaching the problematic meridional 
ridge which was the aim of the expedition. Prof. 
Schwarz has determined the latitudes and longitudes of 
six places, and has made numerous magnetical observa
tions ; a complete survey of the route was made by the 
topographers, the heights of a hundred points were deter
mined, partly barometrically and partly geodetically. 
M. Severtsoff has brought in a large ornithological 
collection. 

EDUCATIONAL TRAVEL-We learn that a society is in 
course of formation at St. Petersburg for the organisation 
of travels for children and for young men. The travels 
of the children are intended for the general development 
of the intellectual faculties and of the power of observa
tion, and those of the young men will be arranged so as 
to give them a practical knowledge of some branch of 
science, together with an acquaintance with their own 
country. The travellers will be divided into several 
groups--nat•lral sciences, history, ethnography, &c., and 
each section will be placed under the leadership of some 
well-known specialist. The success of the botanical and 
geological excursions, which were organised during several 
summers by the members of St. Petersburg and Moscow 
Societies of Natural Sciences, lead us to expect that the 
new enterprise will be successful. 

PRSHEVALSKY AND MACLAY.-The Russian Geogra
phical Society has received tekgrams from Col. Prsheval
skr, dated Fort 1\lcxanclrovsky, announcing that the 
traveller is now recovering from an illness, and will 
continue his journey to Tibet ; and from Dr. Mikluho
Maclay, announcing his return from New Guinea to 
Singapore. ' 

SEA TRAD!c WITH Sll:ERL\,-\Ve learn that several 
Bremen and Moscow merchants have formed a company 
for sea trade with Siberia. A large steamer, with two 
barges and a small river steamer on board, will start from 
Bremen in July next for the mouth of the Ob or of the 

enisei. Lea":ing. the river steamer and barges for 
nver commumcatiOn, the large steamer will return with 
Siberian wares. 

GEOGRAPHICAL BIBLIOGRAPHY.-In the last part for 
1877 of the Zeitschrift of the Berlin Geographical Society 
will be found a copious list, covering 100 pages, of the 
principal geographical works publi5hed between Novem
ber, 1876, and November, 1877· 

RUSSIAN GEOGRAPHICAL SOCIETY.-The Great Con
stantine gold medal of the Russian Royal Geographical 
Society was awarded this year to M. Zakharoff for his 
remarkable Manchurian dictionary, the result of many 
years' study of the language and life of the Manchurians 
during his residence as Consul at Kuldja. The gold 
medal of Co1fnt Liitke was awarded to Capt. Rykacheff, 
of the PhJ;Sical of St. Petersburg, for his 
researches mto the d1stnbut10n of atmospherical pressure 
throughout Russia. Small gold medals were awarded to 
M. Marx for ten years' meteorological observations at 
Yeniseisk, and to Col. Tillo for his lcvellino- between tht; 
Aral and Caspian. "' 
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