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change in the position of the observer between the two 
readings, necessary in the older form of level, is almost 
certain to cause some shift in the position of the bubble. 
The staff is grndunted on one bee only, while the telescope 
diaphmgm cnrries three horizontal wires instead of the 
usunl single one. The t'l\·o outside wires nre equidistant 
from the centre one, and in mnking nn observntion all 
three wires nre read. The necessity of having a second 
set of staff graduations on another face with a different 
zero and in different units is thus obviated, while the three 
readings form at least as elfecti,·e a check ngainst errors, 
and are more rapidly performed than the t'l\·o required on 
the older system. The American instrument presents the 
additional ad,·antage that the inten·al, as read on the 
staff, between the wires gh·es ::1 measure of the distance 
of the staif from the obsen·er. As nn illustration of the 
precision of which levelling is now capable we may take 
the Bombay-)ladras line. The length of this line is So6 
miles, and the closing error was o·6oi foot, or about 
1/100 inch per mile. A closely comparable figure could 
be derh·ed from other lines. Taking nnother test of 
precision, viz. the difference in the results of two observers 
ench making a single tra\·erse of the same line, we nrrive 
nt a figure of nbout 1/20 inch per mile. 

In our issue of December 23 last \Ve briefly alluded to 
an interesting paper, by Mr. \\'. G. Reed, jun., on South 
Americnn rninfall types, recently read before the Royal 
Meteorological Society. The author constructed a map of 
very large size, making use cf all .published data, and from 
an inspection of the curves it was seen that (generally 
speaking) there is a marked division of the rainfall into 
the following fi\·e types :-(1) double maximum, including 
the region north of the Amazon and west of Dutch Guiana ; 
(2) maximum early ih the year, including Guiana and the 
northern part of Brazil, except the coast region; (3) winter 
maximum, in the northern coast States of Brazil, also on 
the west side of the continent south of the equator and 
west of the C01·dillera; (4) summer maximum, extending 
over central and southern Brazil, Bolivia and Paraguay, 
and as far south as Buenos Aires; (5) rain at all seasons, 
embracing the southernmost States of Brazil, Uruguay, 
south of Gucnos ,\ires, and cast of the Cordillera. Small 
graphs are drnwn for stations exhibiting general types of 
the annual range of rainfall applicable to each of the large 
divisions. author also compares his own map of 
seasonal rainfall with those previously published, prefer
ence being given to that by E. L. \' oss contained in Peter
mann's Jlillcillurgcn, li)Oj. 

TilE Uni\·crsity of Wisconsin has issued an account of 
instructive experiments on manuring which, while 

not new in principle, will I.Je of value to agricultural 
lecturers. The sandy soils of northern \Visconsin arc 
deficient in humus and in nitrogen, both of which could 
be applied as or purchased organic fertilisers. It is, 
howe\·er, much chcnpet·, and distinctly more effective, to 
grow n crop of clover on the soil during the pre,·ious year, 
and then to plough it in. The New l\Iexico Agricultural 
College has published a bulletin describing the methods of 
apple culture under irrigation. Apples will grow in a 
great ,-ariety of circumstances, and can be produced in 
regions lying outside the old apple belt if methods like 
irrigation are adopted. 

THE Electriciarl for June 10 contains a supplement of 160 

pages devoted to the of electricity to marine 
work. Already a large proportion of the power 
required on a modern liner or battleship is supplied elec
trically, but the electrical engineer looks forward to the 
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near future wh•on electricity will play an important part 
in the propulsion of vessels. Three possible systems of 
electro-mechanical propulsion are described in this supple
ment. In each prime mover is coupled direct to one 
or more dynamos, which in turn drive motors on the screw 
shafts. The great flexibility of the electrical method of 
transmission makes it possible to vary the speed of the 
vessel between wide limits without running the machinery 

low efficiency. The of the prime mover of the 
future is obdously an important one, and se\·eral of the 
writers of the articles expect the oil engine to displace the 
turbine, just as the turbine has displaced, or is dis
placing, the reciprocating steam engine. 

A :-;Ew petrol-electric motor omnibus, constructed by the 
Daimler Company, is illustrated in the Engi11eer for 
June 24. Two power units are fitted, one at each side 
of the frame under the seat line, each capable of develop
ing 12 horse-power. The engines are of the new Daimler 
type, with crank shafts frames extended for the 
dynamotors, by which term is meant an ordinary con
tinuous-current dynamo which is also used as a motor
Each dynamotor is normally rated at 3 kilowatts, but has 
a give-and-take capacity of three to four times this rating. 
It is stated that on ordinary greasy roads it is found 
almost impossible to cause this new omnibus to skid or 
side-slip to any appreciable degree, and nothing in the 
nature of a dangerous side-slip has been experienced in 
sooo miles' dri,·ing. This immunity is attributed to the 
following factors :-the extreme fiexibility of the double
unit system; the better weight distribution obtainable by 
the construction adopted; the distribution of braking over 
the front and rear wheels, and the improved methods of 
braking employed; the improved co-axial pivot steering; 
and the comparative absence of unsprung weight. The 
total weight of the vehicle, complete and ready for 
is 3 tons 9 cwt. , the regulations allowing 3 tens 10 cwt. 

OUR A.STROXO.\IICilL COLUMX. 
.)lETEORITE ,\T \\'. F. Denning writes:

" Advices from India mention the fall of ::1 brilliant fire
ball at Bombay on the afternoon of April 25 last, at 4.15 
(standard time). One observer says the flashed out 
three times in a descent nearly vertical, and the appear
ance suggested huge drops of fire from a Roman candle. 

few minutes later there was a report as loud as one of 
the harbour guns, only more mufilcd, and the impression 

.was that a big mine had exploded in the neighbourhood of 
Khandalla. 

" At Lauo\'li a loud rumbling sound startled the in
habitants, the houses being tihaken. Looking upw;ml, 
people saw a long thin line of smoke rolling from the 
S.\V. to 1\.E. across the sky. Further reports indicate 
that the fiery ball shot up from the dircctio.n of the sun. 

" Other observers at Bombay say that the detonation 
resembled a blasting operation, henrd for many mile;; 
around, and lasting nearly a minute. The meteor appeared 
as a white-hot ball, and it left a long, luminous trail. On 
striking the surface of the Bo:nbay Harbour it tlue\\· up 
a high column of water with 

" At Khanr!alla a terrific noise was heard proceeding 
from the direction of Poona. 

" It is doubtful whether the object really descended in 
Bombay Harbour, as one obsen·er says, though it gave 
that impression, yet it evidently fell far beyond that spot. 
Directed from the S.E. sky, the radiant was probably in 
Leo, but th!' height of the meteor cannot be precisely ascer-· 
tained from the data available. This is the third brilliant 
meteor seen in sunshine during the last nine months. 
Others were reported in England on October 6, 1909, and 
:\lay 10, 1910. 

" The region of Leo seems to I.Je a prominent one for 
the supply of unusual meteors." 
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!LILLEr's CoMET.-ln Circubr ::\o. 3 of the Transv:Jal 
Obsen·atury Innes publishes the observations of the 
tail of Halley's comet recorded bv himself, :\Ir. H. E. 
Wood, and "Ir. \\'. \Vorssch during 17-21. 

sketches showing the form of the multiple tail at 
various times are also reproduced. In addition to the 
main tail there were two fainter glows separated by some 
degrees from the main stream ncar Pegasus, but re
approaching it in the neighbourhood of Aquila. Quite 
unexpectedly, as recorded by Payn and other observers, 
the remnants of the tails persisted in the eastern sky after 
the. comet had passed the earth, and were seen each morn
ing until the moon interfered, after :\lay 21 ; but it was 
obvious that they were gradually fading away. On the 
morning of :\lay 20 the tail was traced to R.A. 19h., 
dec. 5° S., 150° from the invisible nucleus. In a letter 
to Innes, Mr. H. C. Reeve, of Lorentzville, states 
that at 5 a.m. on 19 the magnificent main tail ex
tended to the \Vay, ami its attendant shafts were 
respccti1·ely 15° and 20° long, gi\·ing the whole the appear
ance of a huge transparent cone into which the earth was 
rushing. On the evening of :\lay 19 the whole comet was 
south of the ecliptic, yet on the morning of 20 the 
original, branched tail was still west of the sun and north 
of the ecliptic. 

Finlay and Prof. Rudge, at llloemfontein, report 
having seen a rupture of the tail, near Aquila, take pl:!cc 
on the morning of i\lay 18-19, but this was not recorded 
by any other observers. 

Photographs of the comet were taken at the TransYaal 
Obserl'atory, with the Franklin-Adams star camera, on 
every possible occasion, and are to be discussed in a sub
sequent Circular; one of them is reproduced on a plate 
which. accompanies No. -j.po of the Astronomisclzc Nach
richtcn. The chief characteristic of all the photographs 
is the complicated structure of the tail. Two groups of 
streamers arc seen on either side of the axis, and, in 
addition, there arc several side streamers showing kinks 
and irregularities; the photographs, in many points, 
resemble many of those taken of comet in 
I 90S. 

The Astronomisclzc Nachriclzlen also contains notes from 
several Continental observatories generally confirming the 
results already published. 

In the Comptes rcndus for June 20 (No. 25, p. 1659) 
:II. J. Sola gives a resume of the physical observa
tions of the comet made, visually and photographically, 
with the 38-cm. refractor of the Fabra Observatory, during 
the periods of greatest brightness as a morning and as an 
evening object. 

The comet bet:an to be perceptible to the naked eye, at 
Fabra, on April 15, and the length of the tail whilst near 
perihelion was about so million kilometres (JI·2 million 
miles). There were distinct changes in all parts of the 
comet after its inferior conjunction with the sun. 

Before conjunction the tail was generally bifurcated and 
made up of numerous long filaments, without knots or 
sharp bends; l\1. Sola suggests that this simple 
appearance was the result of the intense repulsive action 
of the sun while the comet was so near to it. The head 
was relatively small, although surrounded by very feeble 
and extensive envelopes; measurements of the photographs 
generally give IIo,ooo km. (nearly 7o,ooo miles) as the 
diameter of the brightest part. Generally, the envelopes 
were eccentrically placed in regard to the axis of the tail, 
a feature which was very marked on May 1 1. The nucleus 
was \'Cry bright, and its diameter was about 3500 km. 
(nearly 2200 miles). 

After conjunction, the tail was not bifurcated; on l\lay 30 
it was like a brush of numerous short hairs, and from 
:\lay 31 it appeared as an aigrette, which became modified 
from day to d::!j•. The bright part of the head was larger, 
its diameter being about 16o,ooo km. (1oo,ooo miles), but 
the fainter envelopes were reduced. The nucleus at this 
time was very small, probably not more than 1000 km. 
(62:; miles) in diameter. 

of the photographs of 30 and 31 
indicate that, within two million kilometres of the nucleus, 
the projected matter travelled at about 23 km . per sec. In 
a preYious note :\1. Sola referred to projections from the 
head into the tail, and to the of the nucleus on 
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June 2; also to the appearance of several rapidly moving 
condensations on June 4· He now suggests that these 
apFearances were a series of phosphorescent em:lnation• 
which seemed to commence about 31, and coincided 
with the change in the structure of the tail. Not wishing 
to state definitely the nature of these ejecta, he calls them 
globes, and gives some measures of their apparent distances 
on June 4· Taking a mean, he finds for the velocity with 
which a globe receded from the nucleus, 527 km. per 
second. All these globes appeared to vanish at a distance 
of about 25,000 km. from the nucleus. 

OnsERVATIO!'S OF \VIXNECKE's Com;r (1909d).-In ::\o. 
H20 of the Astronomisclze Naclirichtcu Herr R. Prager 
gives a number of positions of \Vinneckc 's comet 
with the 24-inch refractor of the Santiago d-;: Chile 
Observatory between November 2 and December 13, '909· 
,\t all times the comet was very faint, appearing as a 
circular p:ltch of light o·7' in diameter, and having no tail 
or nucleus; after December 13 it was too faint to be seen. 

COLOUR OF 1910a DURING ITS l'ERIIIELIO:> 
PASS.IGE.-Observcd at the Transvaal Observatory on 
January 17, the great comet 1910a was ncar the zenith, 
and therefore practically free from the colour-absorption 
effects of our atmosphere. :\Ir. Innes records that, under 
these conditions, it was identical in colour with, and almost 
indistinguishable from, the pure snowy-white, alto-cumulus 
clouds which were passing at the same time (Circular 
Xo. 3, p. 21). 

THE li\'TEUN,lTJO,\'..IL TWT:lNIC CO.\'GUESS 
.U BRUSSELS. 

THERE was a large and representati\·c gathering of 
in Brussels on the occasion of the Inter

national Botanical Congress on :\lay 14-22. The inaugural 
meeting took place in the large rotunda at the Botanic 
Gardens, but the serious work of the congress was carried 
out in the Salle des Fetes in the grounds of the Exposition. 
The important subjects of deliberation were further con
sideration of the rules of systematic nomenclature and a 
series of propositions on phytogeographical nomenclature. 
The rules of systematic nomenclature which were drawn 
up as the result of the deliberations of the Vienna Congre5s 
in 1905 left open for future discussion special points in 
relation to non-vascular cryptogams and pal:cobotany. A 
number of sectional committees were appointed, and their 
recommendations formed the subject of debate at the 
recent congress. The chief matter for discussion was the 
starting points for nomenclature in the various groups. 
\Vas the date of publication of Linnrcus's " Species 
Plantarum," '753• which had been adopted as the 
beginning of nomenclature for seed-plants and ferns, to 
be the universal starting point throughout the plant 
kingdom, or would it be preferable to take the date of 
publication of later systematic works dealing with the 
various groups of cellular cryptogams? 

After some informal discussion among the workers in 
the groups in question, a series of recommendations was 
agreed to by the congre;s. The date 1753 was accepted 
as the starting point for the Mycetozoa, Algrc (excepting 
certain to be noted below), Charace:c, Sphagnace:e, 
Hepatic:c, and Lichens. The exceptions to the general 
rule for the Alga: were as follows :-Desmids, J. Ralfs, 
" British Desmidie:c," 1848; Oedogoniace:e, K. E. Hirn, 
" l\lonographie u. Iconographic der Oedogoniaceo:c," 1900; 
Nostocaceo:c, :\1. Gon-ont, "Nostocacces homocystees," 
18go, nnd E. Barnet and Flahault, " Nostocacees hetero
cystees," 1886-S. 

For the Fungi, Fries "Systema !821-32, 
was adopted as the point of departure, excepting for the 
Uredineo:c, Ustilagineo:c, and Gasteromycetes, which it was 

reed should date from Persoon 's " Synopsis," tSoi. For 
:\losses, Hedwig's "Species Muscorum," tSot, was agreed 
upon. In order to reduce to a minimum chanl(es of names 
which would result in cases where an early date was 
adopted as a starting point, special committees were 
appointed for each of the large groups to draw up lists 
of uomiua or names of genera which, from 
iong-establishcd use, should be retained, though inadmis
sible on grounds of strict priority. These lists will be put 
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