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motor cell in the brain. When s is stimulated by a 
slight touch, the stimulus is transmitted up to s, thence 
to M, and down m to muscles, thus causing reflex con
traction. This is increased when a number of slight 
touches are made over a limited surface, as in tickling, 
because then s and s' are both stimulated, and more 
motor impulses are produced. But when harder pressure 
is made on s the stimulus, instead of being confined 
to s, is transmitted to s' and thence to lll, as well as 
direct from s to M. Thus two impulses are sent to M, 
which, starting at the same time from s, have had a 
different length to travel round. This different length, 
we suppose, is just sufficient to allow the impulses to 
interfere with one another in M and thus destroy each 
other's action in regard to motion. When s' is also irri
tated at the same time as s, the same interference is pro
duced by a stimulus passing from s' to s", and then to M'. 
But at the same time that the relation of s' s" to M and 
M' is such as to produce interference and inhibition in 
regard to motor impulses, the relation to each other is 
such that the impulses mutually strengthen one another 
on their way up to the brain, and thus the sensation 
which we perceive on firm pressure is more definite and 
better localised. 

On this hypothesis each successive layer of sensory 
and motor cells in the spinal cord may have several 
different functions : ( 1) Each cell may exercise its own 
sensory or motor functions in relation to the sensory 
or motor nerves connected with it; (2) it may exercise 
an inhibitory function on the sensory and motor cells 
above or below it, and also on other sensory or motor 
cells on the same plane with itself; (3) it may have a 
stimulating function on other cells above, below, or on 
the same plane as itself, increasing instead of abolishing 
their action. 

The effect that any sensory or motor cell produces when 
stimulated is not determined then simply by the proper
ties of the cell itself, but by its relations to other cells or 
fibres. 

Motion, sensation, inhibition, or stimulation are not 
positive, but simply relative terms, and stimulating or 
inhibitory functions may be exercised by the same cell 
according to the relation which subsists between the 
wave-lengths of the impulses travelling to or from it, the 
distance over which they travel, and the rapidity with 
which they are propagated. 

T. LAUDER BRUNTON 

(To be continued.) 

NOTES 
M. JANSSEN was prerent at the sitting of the Academy of 

Sciences on Monday, for the last time before his departure from 
Paris. He is very busy preparing his apparatm. 

BARON NORDENSKJOLD so very carefully considers every step 
he takes that we may be he has satisfactory reasons for 
.::!aiming the reward of 25,000 guilders (about 2000/.) offered 
by the Dutch three centuries ago to th e discoverer of the 
North-east Passage. Some surprise is expressed at the Barm.' s 
claiming a reward which lapse of time may be conddered as 
having rendered obsolete. At the time it was offered the North
east Passage was regarded as a sea-route of the highest com
mercial importance, though this idea has been long explcded. 
Still to some extent Baron Nordens> jold has shown that the old 
conception was not without justification, and although the pas
sage is now of no value as a route to China and India, still the 
Swedish explorer has proved that as a trade-route it may be 
rendered of considerable value. Moreover as he is so dis

ardent, and successful a pioneer of rcience, we ;hould 
be glad if the Dutch Government cheerfully admitted the cla;m, 
It may be remember(d that the much larger reward offered by " 

l 

our own Government to the discoverer of the North Pole was 
withdrawn many years ago. 

AT the last meeting of the Royal Swedish Geographical 
Society, on the proposal of Baron Nordenskjold , the greatest 
honour at the di,posal of the Society, the Vega gold medal, was 
conferred on Mr. Stanley. The medal, struck in memoriam of 
the Vega expedition "for geographical discovery," has only been 
twice before conferred-viz. in 1881, on Baron Nordenskjold, 
and in 1882, on Capt. Palander. 

I N 188o the Belgian Academy proposed, as a prize-snbject, 
the relations between physical and chemical properties of 
and compound bodies (completion of the kno" ledge of these by 
new experiments). The prize (a gold medal valued at 1000 francs) 
has been awarded to M. De Heen, engineer at Louvain, His 
memoir is an extension of one previously sent in, which gaimd 
high approbation for original work and results, but was thought 
badly-proportioned, so that the subject was re-proposed. The 
work is in five sections, dealing successively with specific heats, 
dilatabi lity of solids and liquids by heat, changes of state in rela
tion to chemical composition, capillarity, and (here "·ithout 
original researches) molecular volumes, refraction, spectral analy
sis, and absortent vower of bodies for heat. The ample rbumtf 
M. Spring gives of this memoir (Bull. Be/g. Acad. No. 12) 
indicate; matter that must be of much interest and value to the 
physicist and the chemist. 

PERHAPS never in the history of science, the Lancd say!', has 
a distinguished career equalled in its length that of M. Chevreul, 
whose name is best known in this country in connection with his 
investigations on colour; and it is probably altogether unique 
for a saz,ant to be able, at one of themostdistingui>herl 
societies in the world, to refer to remarks which he made before 
the same society more than seventy years previously. A few 
days ago M. Chevreul made a communication to the Academie 
des Science,, ar.d at its close he observed : "Moreover, gtntle
men, the observation is not a new one to me. I had the honour 
to mention it here, at the meeting of the Academie des Sciences, 
on the lOth of May, 1812 "! 

THE death is announced of the Sile,ian botanist, Herr Johann 
Spatzier, aged seventy.seven; also of Herr Josef Knorlein, the 
entomolo{lot, at Linz, on February 12, aged seventy·seven. 

MOUNT ETNA is very active and 
night the glare is constantly visible. 
on February 15. 

ejects nd-hot lava. At 
A violent shock occurred 

WE find in the last number of the Izvestia of the Russian 
Geographica 1 Society a note, by Prof. Lenz, on the cosrnical 
dust collected by M. Marx at the meteorological station of 

After having vainly searched for traces of cosmical 
matter, as he was advised to do by Baron Nordenskjold, he dis
covered it finally on October 31, 1881. The wind was blowing 
in the evening with great force from the west, and during the 
night it tnrned into a strong gale, with some ;now and rain. 
When M. Marx measured next morning the amount of water in 
his pluvioweter, he remarked that it had a comiderable quantity 
of suspended matter of a brick-red colour. After careful analysis 
this matter proved to consist of iron, nickel, and cobalt. Prof. 
Lenz dces not doubt that the red du;t found by M. Marx had a 
cosmical origin, and points out that it was oboerved on a day 
very near to the appearance of the November metecrs. 

AT Monday's meeting of the Paris Academy of Science,, 
M. Tresca read a paper full of facts on the experiments 
tried at the Gare dn Nord. Deducting certnin work for the 
mechanical transmission to the generator, the result was 42 per 
cent, of energy com·eyed imtead of 35 per cent. with a smaller 
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velocity, but without deducting this work the alteration was very 
slight, 33 per cent. instead of 32 per cent. 

THE second annual general meeting of the members of the 
London Sanitary Protection Association was held on Saturday 
at the rooms of the Society of Arts, under the presidency of 
Prof. Huxley. From the report of the council, presented to 
the meeting, it appeared that 368 new members had joined the 
Association during the year, and there was a total of 533 
members. The total number of houses inspected was 362, and 
in the greater number of these serious errors in the sanitary 
arrangements of the houses were found and corrected. Twenty· 
one of them, or 6 per cent., were found to have the drains 
choked up, and no communication whatever with the sewer; all 
the foul matter sent down the sinks and soil-pipes simply soaking 
into the ground under the basement of the houses. In II 7 
houses, or 32 per cent., the soil-pipes were found to be leaky, 
allowing sewer-gas, and in many cases liquid sewage, to escape 
into the house. In 137, or 37 per cent., the overflow pipes 
from the cisterns were led direct into the drains or soil-pipes, 
allowing sewer gas to pass up them, and contaminate the water 
in the cisterns, and in most cases to pass freely into the house. 
In 263, or nearly three-fourths of the houses inspected, the 
waste-pipes from baths and sinks were found to be led direct 
into the drain or soil-pipes, thus allowing the possibility of 
sewer gas passing passing up them instead of being led outside 
the house, and made to discharge over trapped gullies in the 
open air as they should be. Prof. Huxley moved the adoption 
of the report, and stated that he had found himself unable 
longer to act as president of the association, owing to the in
creasing demands upon his time and energies. He was glad 
howt>ver to say that the Duke of Argyll bad consented to succeed 
him in that post. The second annual meeting of the Sanitary 
Assurance Association was held at the office, Argyll Place, 
Regent Street, W., on Thursday. In the absence of Sir Joseph 
Fayrer, Prof. T. Hayter Lewis, F. R.I. B. A., was elected to 
preside. The secretary read the report of the council for the 
year r882, from which it appeared that the inspection of 
house', supervision of work, and issue of certificates had been 
continued on the plan initiated by the aswciation in 188r. The 
financial statement showed that considerable progress had been 
made since the issue of the first report. The increase during 
1882 had been nearly double that of r88r. 

PART 2 of vol. ii. of "The Encyclop""dic Dictionary," pub
lished by Messrs. Cassell, extends to the word Destructionist. 
The present instalment seems quite up to the standard of those 
already published, though for a work of such extent we think the 
account of the corona of the sun inadequate. On the other hand, 
to illustrate the term Darwinism, we have half a column 
biography of Charles Darwin. 

THE last number of the Izvestia of the East Siberian Geo· 
graphical Society, which has just reachedm, contains a letter 
from M. Yurgens, chief of the meteorological station at the 
mouth of the Lena. When leaving Yakutsk with his com· 
panions, Dr. Bunge and M. Eigner, he took with him, besides 
provisions for eighteen months, a wooden hou•e 42 feet long 
and 21 feet wide, 40 cwts. of petroleum, two cows with a calf, 
plenty of hay, bricks, lime, and even moss and clay, as there is 
no clay in the delta of the Lena. As is unfortunately too often 
the case with such expeditions, the barometers went out of 
order, and the observers found great difficulty in filling and 
boiling them again, w that the new meteorological station at 
Olekminsk bas remained without a barometer. On this subject 
a correspondent writes : "A new portable barometer would be 
really an immense benefit for countries like Siberia, but in the 
meantime would it not be advisable for second·rank meteoro· 
logical stations to make use of the aneroid? Of course the cor-

rection of each aneroid changes slowly but continuously, so that 
an uncontrolled aneroid has no value at all ; but would it not be 
possible to control it, say every fortnight, by means of a hypso
thermometer-a most reliable instrument if the observer follows 
the advice of Dr. Wild-and, after having boiled the water, 
leave the thermometer to cool, and make use only of a second 
reading, which is made when boiling the water for a second 
time. The observations of Dr. Wild, repeated by M. Krapotkin 
at the St. Pctersburg Physical Observatory on five hypsothermo· 
meters taken from an optician's shop, proved that they were most 
reliable if the above-mentioned precaution were used. Might 
it not be useful to repeat these observations on hypsothermo
meters on a larger scale, in order to ascertain the degree of 
accuracy that might be expected from these instruments, which 
highly recommend themselves to travellers, and especially for 
small meteorological stations, by their portability? " 

AN avalanche, or rather a landslip, took place at Gudvang
soren, in the remote and narrow N""ro valley, in Norway, at 
the end of January last. The quantities of earth and stone 
precipitated into the valley destroyed several farms, and killed 
two women. Landslips have previously occurred in this 
valley. 

IT is remarkable that a disease like leprosy should flourish in 
Norway. From the returns just published this appears however 
to be the ease, although we are happy to say that the number of 
afflicted is decreasing. At the end of 1875 there were 2008 
patients reported in the country. At the end of 188o the number 
had fallen to I 582. The disease is stated to be due to the con
sumption of food in ah unwholesome condition, particularly fish, 
and also to uncleanliness. 

ON February 5, at 6.45 p.m., a meteor of unmual size and 
appearance was observed near Arvika, iu Sweden. An ob· 
server who happened at the time to be passing a lake-Glas
fjorden-states that he first observed the metwr high on the 
horizon, going from south:east to north-west, when, after about 
eighteen seconds, it suddenly changed its course to south·east. 
During its progress to north-west, calculated at eighteen second,, 
the meteor made several digressio s from its plane, while its size 
varied from that of an ordinary star to that of the sun, sometimes 
emitting a white, at others a yellow light, and at times dis
charging showers of sparks. At the point of changing its direc· 
tion, when it was so near the surface of the lake that its path 
was reflected therein, it posse%ed a distinct tail, and with this 
adjunct it passed out of the range of sight in a south·easterly 
direction, after being observed for nearly fifty seconds. 

AT Iserlohn (Rhenish Prussia) the fall of a meteorite was 
observed by several persons on the evening of February r. Next 
morning the meteorite was found, having penetrated deeply into 
the hard-frozen soil of a neighbouring garden. Its weight is 
r65 grammes, its size that of a go03e's eg,;:. The surface is of a 
glistening black, and the point seems broken off. 

A NEW substance, remarkable for its intense sweetness, being 
much sweeter than cane·sugar, has been lately f.Jund by Dr. 
Fahlberg in the course of some investigations on coal·tar deriva 
tives (J'ourn. Frank Inst.). He designates it benzoic sulphinide, 
or anhydrosulphamine bmzoic acid. 

MR. H. HEATHCOTE STATHAM will give the first of two 
lectures, at the Royal Institution, on "Music as a Form of 
Artistic Expression," au Saturday, March ro. The subject of 
Prof. Tyndall's discourse on Friday evening, March r6, is 
" Thoughts on Radiation, Theoretical and Practical." 

ON February u, at 9.50 a.m., an earthquake was noticed at 
Szigeth (Hungary). It lasted four seconds. It was also felt in 
the Bosnian village of Looskrupa and its neighbourhood. 
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AN Electro-technical Exhibition will he opened at Konigsberg 
on April I 5 next. 

THE additions to the Zoological Society's Gardens during the 
past week include two Common Marmosets (Hapa!e jacchus) 
from Btazil, two Brazilian Caracaras (Polyborus brasiliensis) 
from Uruguay, presented by Mr. Donald F. Mackenzie; a Rook 
(Corvus frugi!tgus), a Common Magpie (Pica caudata), British, 
presented by Mr. C. L. Sutherland ; a Lump Fish ( Cyc!opterus 
lumpus), British Seas, presented by Mr. W. K. Stanley; a 
Bonnet Monkey (Macacus radiatus) from India, deposited ; a 
Humholrlt's Saki (Fithecia monachus) from the Amazons, a 
Squirrel Monkey ( Chrysothrix sciurea) from Guiana, two Red
vented Bulhuls (Pycnonotus ha:morrhous) from India, a Crested 
Black Eagle (Lophoal!tus occipitalis) from West Africa, a Cirl 
Bunting (Emberiza cir!us), British, purchased; a Zebu (Bos 
indicus 6 ), five Brown-tailed Gerhilles ( Gel'bi!lus erythrtt1'us), 
hom in the Gardem. 

OUR ASTRONOMICAL COLUMN 
VARIABLE STAR, U CEPHE!.-On comparing Dr. 

Julms Schmidt's observations of this star in I882, with minima 
determined by the same observer in the autumn of r88o there 
results a period of 2'49289 days, or 2d. IIh. 49m. 46s., the 
asmmption or Dr. Schmidt suspected 
a marked vanatwn m the penod, each mccessive period being 
5 '25 seconds longer than the preceding one. The followinO" are 
the times of minima in March, which will he observable 

h. m. h. m. h. m. 
March 2 ... I2 431 March 12 ... I2 21 March 22 ... II 2I 

7 oo• I2 22 I7 oo• II 4I 27 oo• II 0 

THE TOTAL SOLAR ECLIPSE OF I90I, MAY I7.-The ensuing 
return of the solar eclipse in May next, for the observation of 
which this country with France and the United States have 
despatched observers to the Pacific, will take place on May I 7, 
I90I, when the duration of totality will he even longer than in 

present year, and the part of our globe where observations 
will be most advantageously made will he rather more accessible 
than in the approaching eclipse. The following are approxi
mate elements of the phenomenon :-

G.M.T. of conjunction in R.A. I90I, May I7, I7h. 28m. I4s. 

Right ascension oo. oo oo. 54 IS 36 
Moon's hourly motion in R.A. 39 30 
Sun's , , 2 29 
Moon's declination I9 I 34 N. 
Sun's , oo• 000 I9 23 49 N. 
Moon's hourly motion in dec!. 5 I4 N. 
Sun's , , o 34 N. 
Moon's horizontal parallax 6o 57 
Sun's , , o 9 
Moon's true semi-diameter I6 36·5 
Sun's , IS 48·9 

Hence the middle of the general eclipse occurs at I7h. 33m. 25s. 
The central phase commences in longitude 39° 57' E., 

latitude 27' 2!' S ; the eclipse is central and total with the sun 
on the meridian in longitude 97° o' E., latitude 2' 7' S., and 
th<;, central phase ends in longitude i 57' 8' E., latitude 
I3 o' S. If we calculate directly for a point in I00° 59' E. and 
I' 14' S., which is clme uron the central line and to the west 
coast of Sumatra, we find-

h. m. s. 
Beginning of totality, May IS, at o 22 I I 
Ending , , c 28 35 

Hence the duration of total phase is 6m. 24o, 
tude is 68°, 

l Loca_l mean 
\ time. 

The sun's alti-

VARIABLE STAR, S VIRGDIIS.-This object, which 
vanes. betwee!l 5·7m. and I2'Sm., appears to have escaped oh
sen:atron durmg the last few years. Prof. Schonfeld assigns a 
penod of 374 days,· according to which, reckoning from his 
tabular last would have occurred on October 25, 
I882, and If the mimmum falls about II9 days before maxi
mum, as stated by the Bonn astronomer, one will he due about 
July 8. This star has an intense reddish-yellow light: its posi
tion for I883 is in H.A. IJh. 26m. N.P.D. 96° 36. 

There is a suspiciOn that another star in the vicinity varies 
through about two magnitudes, 8-Io. Its place for I883 is in 
R.A. IJh. 24m. 26s., N.P.D. 98' 58'. 

THE BINARY STAR, ( CANCRI.-Among several orbits re
cently calculated for this star by Dr. H. Seeliger, in an interest
ing memoir communicated to the Academy of Sciences at 
Vienna, the following is perhaps the satisfactory :-

Passage of Peri-astron oo• I87o'393 

Node 
Node to Peri·astron on orbit 
Inclination 
Eccentricity 00. 

Mean motion 
Semi-axis major 
Period of reyolution 

This orbit gives for I883·o, position 7I''I, 
and for I885·o, position 6I''4• distance o"'93· 

7I 32 
IIJ 52 

Io 53 
0'34327 

- 5'"8867 
o"·SsiS 
6I '!54 

distance o"·SS ; 

GEOGRAPHICAL NOTES 

As there seems to he some misunderstanding as to the route 
to he followed by Baron Noi:denskjold in his Greenland Expe
dition, we may say that we have good reason to believe that 
there is no intention to proceed along the west coast to Cape 
York. An attempt will certainly he made to add to our know
ledge of the old Danish se·tlements on the south and south-east 
coast, but the chief purpose of the expedition is to further ex
plore the east coast, and to penetrate the interior. Baron 
N ordenskjold will he accompanied by a complete sc· entific staff; 
but we believe he does not intend to divnlge the details of his 
plan till after the expedition sails. He has made a thorough 
study of all that is known of Greenland ; among other things 
he has published an elaborate investigation of the voyage of the 
Zeni. A Danish expedition, under Lieut. Holm, will also he 
sent to Greenland this year; it will be away two years. 

THE Russian Geographical Society announces the early publi
cation of the following works which it has already received:
A large work, by M. Mayeff, being a stati>tical and economical 
description of the Khanate of Bokhara; the report of M. Pola
koff on his explorations in Sakhalin, with several maps, including 
the eastern coa't; and a work, by M. Adrianoff, on the anti
quities of the Altay and Sayan, with numerous drawings. These 
works will he published in the Memoirs of the Society, but each 
of them will appear separately, as soon as printed, without 
awaiting the completion of a volume, as was formerly the case, 
which caused great delay in the appearance of interesting 
papers. 

AT the last meeting of the Caucasian Geographical Society, 
General Stebnitsky exhibited his new orographical map of Asia 
Minor and adjacent countries. The map is based on meamre
ments of heights of about I500 places. Dr. Radde made a 
further communication on his great work, "Ornis Caucasica," 
which is the result of his many years' travels in the Caucasus, 
and of the description of the collection of the Tiflis Museum, 
which contains no less than 4000 specimens of birds, 

M. PoLAKOFF, who was sent by the Academy of'Sciences for 
the exploration of Sakhalin Island and of the coasts of the 
Pacific, spent last winter and spring at Taranka, in the Gulf of 
Patience, and has returned to Korsakovo with rich 'cientific 
collections. He will now begin the exploration of the coasts of 
Russian Manchuria. One part of his report has already reached 
the Geographical Society. 

NEws has been received at the Paris Geographical Society 
that the French had reached the hanks of the Niger, Colonel 
Deshorde havine: been obliged to cut his way through the Bele
degou region. He fought a battle with the chief of Daha, after 
having crossed a stream called Baou1e. The victory was won by 
artillery, and the chief of Daha was killed, as well as a large 
number of his followers. 

THE Danish Ministry received on February 24 a despatch 
from their representative in St. Petersburg, to the effect 
that the Samoyedes sent out to look for the Dijmphna and 
the Varna, had returned ,on January 6 to Liapine in the Obi 
basin, and reported that "neither had they seen any vessel at 
sea, nor heard of any shipwrecked crew." 
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