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SCIENTIFIC SERIALS 

Journal of JY!mtal April, auto­
matic and unconscious cerebratwn, a history and a cnttc1sm, by 

Laycock, M.D., is and completed in this 
number. The paper is mterestmg .. Dr. L_aycock 
great pains, and is, we tlunk, succe?sful m. good hts 
claim to priority over Dr. Carpenter m certam vtew.s of an ad· 
vanced nature, which, if they are not already, will soon be 
entirely absorbed in others n:uch more John 
;\I. Diarmid writes in high pratse of morphta m the treatmfnt uf 
insanity, when administerecl. subcutaneously.-Dr. Daniel Huck 
Tuke gives an historical. sketch. of. the past movement 
in the United States, domg full JUStice to the enloghtenment and 
humanity of American physicians, while recording the outstand­
ing difference between them and their English brethren in the 
principle and practice of non-restraint.-A modest but suggestive 
paper on the use of analogy in the study and treatment of men­
tal disease, is contributed by Dr. J. R. Gasquet.-Dr. P. Maury 
Deas describes a visit to the Insane Colony at Gheel, where the 
accumulating experience of a thousand years has produced an 
instinctive aptitude to manage the insane worth more in practice 
thau the best of our consciously-formed systems.-Dr. Isaac 
makes some interesting observations on general paralysis.­
"Arthur Schopenhauer: his Life and his Philosophy," by Helen 
Zimm ern, is reviewed in a manner worthy the book and its sub­
ject. - The Journal contains other reviews, clinical notes and 

news, &c. 
Zei!Hhrift d<r Ooterreichisdtm Geselluhaft fiir 

Feb. r.-In this number appears the first part of a paper by Dr. 
W. K oppen, on the yearly periods of probability of rain in the 
northern hemisphere. It is accompanied by a valuable diagram 
of curves. He by calling attention to the value of the 
f.ystem on which his calculations are based, namtly, the mere 
registration of the days of which rain falls in each locality. Con­
sideting that in our latitudes changes of vapour tension and of 
relative humidity do not concur, it is simpler than measuring 
the 'lnan,ity of rain or snow. The probability of a downfall 
depenrl; upon two conditions, the degree of relative humidity 
between, say roo and 3,000 metres altitude, and the favourable 
or unlavourahle circumstances for the formation of an ascending 
current, or, firstly, on the rate of of temperature with 
ht if;ht ; secvndly, on the slope of the ground towards the direc­
tion of the wind, while the quantity depe1>ds also on the quan­
ti ty c f vapour cmotained in a volume of nir, and so, eteferis 
fnr il•w, on the temperature. He then gives a dttailed account 
of the authorities from whom he has derived his materials. The 
sdectcd stations are well distributed over the greater part of the 
1 orthern hemisphere, including the North Atlantic, and have 
mo> t of them afforded records during more than ten years. Ao 
in hi> former writings on the subject, he represents graphically 
the means of groups of neighbouring stations havmg similar 
annual distribution of rainfall, but annexes a table showing the 
actual numbers for each station. The diagram exhibits the 
probability of rain in each month for each district. 

Feb. rs.-In this number Dr. Koppen concl11des his remarks 
on the yearly periods of probability of rain. The paper, which 
is illustrated by elaborate table,, contains much valuable infor­
mation respecting the times of year at which rain is most and 
leost probable in a great number of countries and districts of 
the northern hemisphere. 

Gazoetta Chimica .ftaliana, Anno VI., 1876, Fascicolo I.­
Synthesis of the sulpha-tannic acids, by I-1 ugo Schiff. The 
author in this paper treats of phenol-sulphuric a:ohydride, 
trichlorhydroquinone-sulphuric acid, sulphopyrogallic acid, sui· 
photannic and pentacetosulphotannic acids, the sulpho-acids of 
phoroglucin, &c.-On the elasticity of metals at different tem­
per:J.tures, by G. Pisati. In this paper the author investigates 
tbc elasticity of iron and steel, arnving at the following formula:-

K = P. = __ P.Lo . __ 1_ 

>rr0
2 (+at)'.! 11"1"0 °.l l+at 

where /(is the modulus of ela;ticity of stretching Ioree, P the 
weight which acting on the length of wire L, produces the 
len!'thening !, a is the co-efficient of linear expansion.-Modifi· 
cation o[ the process for the extraction of alkaloids in poisoning 
of the by F . Selmi.-On a method of detecting traces of 
phosphonc acid in toxicological researches, by F . Selmi.-On 
the. use as a reagent, by Guido Pellagri.­
ActJon of todtde. of allyl and zinc on oxalic ether, by E. Paterno 

and P. Spica.-Chemical researches upon twelve co1ourcd :;ol ids 
found a t Pompeii.-The remainder of the part is occupied l.>y 
elltracts from foreign journals. 

SOCIETIES AND ACADE111IE S 
LONDON 

Royal Society, May 4.--" On the Origin of Windings 
of Rivers in Alluvial Plains, with Remarks on the Flow of 
Water round Bends in Pipes," by Prof. James Thomson, LL.D., 
F.R.S.E. Communicated by Prof. Sir William Thomson, 
F.R.S. 

In respect to the origin ot the windings of ri vers flowino­
through alluvial plains, people have usually taken the rough 
notion that when there is a bend in any way commenced, the 
water just rushes out against the outer bank of the river at the 
benJ, and so washes that bank a ·•1ay, ond allow.; deposition to 

occur on the inner bank, and thus makes the sinuosity iucrease. 
But in this they overlook the hydraulic principle, not generally 
known, that ·a stream flowing along a straight cl-annel au l 
thence into a curve, must flow with a diminished velccity along 
the outer bank, and an increased velocity along th e inner bank, 
if we regard the flow as that of a perfect fluid. In view of this 
principle, the question arose to me some years ago, Why ri<•'s 
1tot tlu imu r ba!Zk wear away more tllan the outer om ? \\" e 
know by .general experience. and observation that .in fact u,., 
outer one does· wear away, and that deposits are often marh' 
along the irmer one. ·How does· th.is arise} . 

The explanati•m occurred to me in the year 1872, mainly as 
follows :-For any lines of particle; taken acro>s the stream at 
different places, as A 1B 1, A 2B2, &c., in F1g. 2, and which may be 
designated in as AB, if the line be level, the water pres­
sure must be mcreasmg from A to B, nn account of the centri­
fugal force of the particles composing !hat line or bar of water ; 
or, what comes to the s1me thing, the water-su rfa ce ,.[ the river 
will have a transverse inclination rising from A to ll. The water 
in any stream line c DE 1 at or near the surfoce, or in any ca.<e 
not close to the bottom, and flowing nearly along the inner banlc, . 
will not accelerate itself in entering on the hend, except in con. 

1 This, althoug h here conveniently spoken ot as a I me, is r: ot !o 
be supposed as having really a steady flow. It may be conceived of?..:; an 
average stream-line in a place where the flow is disturbed with e-:! die.s or 
by the surrounding water commingling with it. 
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sequence of its having a f all of free -level in passing along that 

But the layer of water along the bottom, being by friction 
much retarded, has much less centrifugal force in any bar of its 
particles extending across the river; and consequently it will 
tl rw sidewise along the bottolll towards the inner bank, and will, 
1urt of it at least, rise up between the stream-line and the inner 
b.l> •k, and will protect the bank fmm the rapid of that 
stream-line and of other parts of the rapidly flowing 
current ; and as the sand and mud in motion at bottom are 
canied in that bottom layer, they will be in some degree brought 
in to that bank, and may have a tendency to be deposited 
there. 

On the other hand, along the outer bank there will be a general 
tendency to descent of surface-water which will have a high 
vdocity, not having been much impeded by friction ; and this 
will wear away the bank and carry the worn substance in a 
great degree down to the bottom, where, as explained 
there Will be a general preva1llng tendency towards the mner 
bank. 

N rnv further, it seems that even from the very beginning of the 
curve forward there will thus be a considerable protection to the 
inner bank. Because a surface stream-line c D, or one not close 
tn tl:e bottom, flowing along the bani< which in the bend becomes 
tbe inner. bank, will tend to depart from the inner bank at D, the 
cummencement of the bend, ai1d to go forward along DE, or by 
s,;:nc such course, leaving the space G between it and the b1nk 
trr be supplied by slower moving water which has been moving 
along the bottom of the river perhaps by some such oblique path 
as the dotted line F G. 

It is further to be observed tint ordinarily or very frequently 
there wi11 be detritus travelling down stream along the bottom 

and seeking for rtsling places, because the cases here specially 
nnrlu- consideration are only such as occnr in alluvial plains ; 
and in regior;s of that kind there is ordinarily 2 on the average 
more deposition than erosion. This consider:<tion ex plains 
that we; need not have to seek far· the material for deposi­
tion on the · inner bank in the mate1'ial wom away from the 
outer. h·ank of tlie same . bend of the river. The material worn 
from the outer bank may have to travel a long distance down 
strectn ·before findirlg ariirtner bank of a bend on which to deposit 
itself. A ncr now it seems very clear that in the gra,·el, sand, and 
mud can·iecl down stream along .the bottom of the river to the 
place where the bend commences, there is an ample supply of 
del!ilns tor depositim1 on the inner b,._nk of the river even at the 
earliest points in the curve v1hich will offer any resting place. It 
is especially worthy of notice that the oblique flow along the 
bo\tom towards the inner ]·.ank begins even up stream from the 
bend, as already explained, and as shown by the dotted line F G 
in Fig. 3· The transverse movement comprised in this oblique 
flow is instigated by the abatement of pressure, or lowering of 

1 It must be here explained tha t, by t he /ree·lt!7!el fo r auy panicle, is to 
l:e nnrlerstoocl the level of atmo£phe ric eud of a cnlumn, or of any bar, 
Mraight or flln·ed, of particles of statical waler, having one end situated at 
the level of the particle, and having at that end the same pressure as the 
particle has, and having the other end 1 consisting of a lcYel surface of 
water, freely exposed to the atmosphere, cr else having otherwise atmo­
spheric pressure there; or briefly we may say that the ./rn-lt!vel for any 
particle of water is the level of the atmosphenc end of its f>rusure co!tann, 
or of an equivalent ideal pressure-column. 

That is to say, \vhen by geological changes the causes which have 
been pi-a duciog the alluvial plane have become extinct, and erosion by the 
river has come to predominate over deposition. 

free-level, in the water along the inner bank produced by centri­
fugal force In the way already explained. 

It may now be remarked that the considerations which have 
in the present paper been adduced in respect to the mode of flow 
of water round a bend of a river, by bringing under notice, con­
jointly, the lowering of free-level of the water at and near the 
inner bank, and the raising of free-level of the water at ancl near 
the onter bank relatively to the free-level of the water at 
middle of the stream, and the effect of retardation of velocity in 
the layer flowing along the heel of the channel in diminishing the 
centrifugal force in the layer retarded, and so causing that re­
tarded water, and also frictionally retarded water, even ·in a 
straight channel of approach to the bend, to flow obliquely 
towards the inner bank, tends very materially to elucidate the 
subject of the mode of flow of water round bends in pipe•, and 
the manner In which bends canse augmentation of frictional 
resistance in pipes, a subject in regard to which I believe no 
good exposition has hitherto been published in any printed books 
or papers; but about which various views, mostly crude and 
misleading, have been published from time to time, and are now 
often repeated, but which, almost entirely, ought to be at once 
rejected. 

Mathematical Society, May 1 I. -Prof. H. J. S. Smith, 
F.R.S., president, in the chair.-Dr. Logan was elected a mem· 
ber of the Society.-Mr. Tucker communicated a paper by Mr. 
S. A. Renshaw, on the inscription of a polygon in a conic 
section, subject to the condition that each of its sides shall pass 
through a given point by the aid of the generating circle of the 
conic. The inscription of a polygon in a circle, subject to the 
like condition, has been accomplished by several eminent geo· 
meters, in a remarkably easy manner by the late Mr. Swale. 
The object of Mr. Renshaw's paper is to show how, by an easy 
transformation, effected by means of the generating circle, the 
constmction of the problem in the circle can be rendered avail­
able to the resolution of the same problem in the conic section>. 
The author draws figures exhibiting the inscription of a pentagon 
in an ellipse, and of a quadrilateral iu a hyperbola. Mr. Renshaw 
also extends some other properties (for the circle) given by Mr. 
Swale in the Liverpool Ajollonius (p. 45) to the conic sections.­
Prof. Cayley then spoke on the representation of imaginary 
quantities by an (n, n) correspondence. The Chairman and 
Dr. Hirst spoke on the subject of this paper. Prof. Cayley 
having taken the chair, the President communicated two notes. 
The first was on a theorem relating to the Pellian equation. Let 
D be any integral number, let T and U be the least integral 
numbers which satisfy the Pellian equation T2 - D U2 = I ; 
and let !11, !12, !13, ••• n," be the period of complete quotier.ts 

of the form ,JDP+ Q which is obtained in the development Of 

the root of any quadratic equation of determinant D in a con­
tinued fraction. The equality 

!11 X !12 X . . . X !12, = T + U ,Ji) 
was established in the note, and an expression for the number of 
non-equivalent quadratic forms of determinant D was deduced 
from it. The note was on the value of a certain arith­
metical determinant. Let (m, n) represent the greatest common 
divisor of m and n; and let 1/J (m) represent the number of num­
bers prime to m, and not surpassing m; the equality 

l±(I, I) (2, 2) •.. (m, m) = 1/J(I)Ij!{2) ... t/>(m) 
was established in the note, and several consequences deduced 
from it. 

Zoological Society, May 16.-Dr. A. Gunther, F.R.S., 
vice-president, in the chair. -Dr. P. Comrie exhibited and 
made remarks on the zoological specimens collected by him 
during the survey of the south-eastern coast of New Guinea by 
H. M.S. Basi/isk.-Dr. GUnther exhibited and made remarks on 
a collection of Mammals from the coast of Borneo, opposite to 
Labuan. Among these were especially noticed a young example 
of a Monkey {Macacus melanotis) of which the exact habitat was 
previously unknown, and a new species of Tupaia, proposed to 
be called T. minor.-Dr. Giinther also read an extract from a 
letter recently received from Commander Cookson, R.N., stating 
that he was bringing home from the Galapagos lslands a livina 
pair of the large Land-tortoise, of Albemarle Island. Com': 
manner Cookson stated that the male of this pair weighed 
270 lbs., the female II7lbs.-Mr. Sclater exhibited the skin of a 
rare Pacific Parrot (Coriphiltts kuhlz), which had been obtained 
by Dr. T. Hale Streets, U.S. Navy, at Washington Island, of 
the Palmyra group, and had been sent to him for examination 
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by Dr. E. Coues.-Prof. Martin Duncan, F.R,.s., read the 
second portion of a memoir on the Ma.dreporarza dredged up 
during the expedition of H. M.S. Porcupme.-Prof. Duncan also 
read descriptions of new littoral and deep-sea corals from the 
Atlantic Ocean, the Antilles, the New Zealand and Japanese 
Seas and the Persian Gulf.-Prof. W. H. Flower, F.R.S., read 
a on some cranial and. dental characters of the existing 
species of Rhinoceroses. Th1s paper cor;>tamed the of 
examination of fifty-three skulls of Rhmoceroses contamed m 
the Museum of the College of Surgeons and the British Mu· 
seum and described the principal characteristics of the five 

under which they could all be arranged, viz.: r. Rhinoceros 
unicornis Linn. (including R. stmocephalus, Gray) ; 2. Rhino­
ceros sondaicus, Cuv. (including R. jloweri and R. nasalis of 
Gray)· 3· Ceratorhinus sumatrensis, Cuv. (including C. nif{er 
Gray); 4· Atelodus bicomis, Vnn. (including A. keitlM, A. 
Smith; 5· Atdodus simus, Burchell. It was also shown that the 
>lmll of a Rhinoceros lately received at the British Museum from 
Borneo, was that of a two-horned species not distinguishable 
from C. mmatrensis.-A communication was read from Dr. 
Julius von Haast, F.H..S., containing some further notes on 
Oulodon grayi, a new genus of Ziphioid \Vhales, from the New 
Zealand Seas. 

GENEVA 

Physical and Natural History Society, February 3·­
Prof. Marignac a dsume of researches on the specific 
heats of saline solutions. This wurk, the result of a long 
series of experiments, does not lead to any general law enabling 
us to infer the specific heat of the solution from that of the con· 
stituent elements, bases, or acids, This paper is published 
in the Archives des Scienca.-M. Theod. Turrettini, who 
has to make frequent visits to the boring of the St. Gothard 
tunnel, gave an account of a phenomenon which is frequently 
produced during the progress of the work in the granitic 
mass of the mountain. When the rock is shaken by the 
explosion of a mine, the reports resulting from the explosion are 
not the only immediate ones produced. Afterwards, and at 
unequal interv:<ls, other spontaneo.us explosions produced, 
considerable d1stances from the mme-hole, of wh1ch the cause lS 
unknown, and which cause numerous accidents to the workmen. 
The phenomenon is new, and it appears to indicate in the very 
substance of the granite, a species of tension inherent in its for• 
mation, and which, agitated at one point, is transmitted to a 
distance so as suddenly to disengage large fragments of material. 
It may be compared with the experiment daily made by the 
quarrymen who work the erratic blocks in the valleys of the 
.t\lps, to obtain building materials, In order to obtain them 
they use wedges of wood which they drive into holes pierced for 
the purpose, and which, being wetted, cause by their expansion 
the di,junction of the granitic masses. This disjunction is not 
produced by gradual fissures as in the case of mill-stones, for 
example. It is alway> accompanied by an explo.ion more or 
less violent, and the two disjoined surfaces cannot again be 
exactly fitted to each other. There is deformation of the mate· 
rial, leadmg to the presumption of a state of latent tension exist• 
ing in the constitution of the rock itself, and which a point 
hitherto quite mysterious, may throw light on the mode of forma· 
tion of these ancient rocks. 

PARIS 

Academy of Sciences, May 22.-Vice-Admiral Paris in 
the chair.-The following papers were read :-Second note on 
theoretical and experimental determinations of the ratio of the 
two specific heats in perfect gases whose molecules are mona­
tomic, by M. Yvon Villarceau.-M. Vulpian was elected Member 
in rLe Section of Medicine and Surgery, m room of the late M. 
And;aJ.- On photographic images obtained at the foci of 

teleocopes, by M. Angot. The dimension of the 
image increases considerably witil duration of exposure and in­
tensity of the light. The phenomenon is same, the 
collodion be dry or mo1st ; also when the mtenslty of hght IS 

varied, the time of exposure remaining con?tant. M. Angot was 
led to reject the idea of a travelling (chemmement) of the photo· 
graphic action. He deduces the effects from the nrdinary theory 
of diffraction.-Action of organic acids on the tungstates of soda 
and potash, by M. Lefort.-On the physical properties of water 
supply, by M. Gerardin. He distinguishes two types-blue 
water and green water-represented at Paris by the Vimne and 
the Seine respectively. The blue is changed into green in many 
ways, but most powerfully by organic matter in decomposition.­
On the lead contained in ctrtain platin,Jm points U'.ed in lightning· 

conductors, by M. de Luca. Two such points were fused by 
lightning at the Vesuvius Observatory in March; they contained 
ro to I2 per cent. of lead. Platinum points for lightning roda 
should have at least a density = 2I.-On the antiseptic pro­
perties of borax, by M. Larrey. -On the preparation of a mixture 
containing cyanide of potassium, for destruc•ion of phylloxera 
by M. Milius. -On instrumental diffraction, by M. Andre, 
draws some inferences from the fact that two with 
telescopes of different apertures do not perceive the moon's limb 
at the same instant ; the telescope with the smaller aperture will 
show it a little sooner than the other.-Modifications in electric 
piles, rendering their con-tmction easier and more economical, by 
M. Onimus. He substitutes parchment paper for the porous 
vessel. Thus a simple and good snlphate of copper pile may be 
made by wrapping a zinc cylinder in parchment paper, winding 
spirally a copper wire round this and immersing the whole in a 
sulphate of copper solution.-N ew experiments on the flexibility 
of ice, hy M. Bianconi. Ice expelled by constant pressure (by 
an iron plate e.g-.) rises in a crest about the compressing body. 
It has, manifestly, compressibility or phsticity, but slow and very 
limited.-On nitrides and carbides of niobium and tantalum, by 
M. Joley.-Normal pyrotartaric acid, by M. RebouJ.:-On elec­
trolysis of derivatives of aniline, phenol, naphtylamine, and 
arthraquinone, by M. Goppelsroeder. -On the fixation of atmo· 
spheric nitrogen by mould, by M. Schloesing. M. Deherain's 
experiments to prove that gaseous nitrogen can be fixed in a state 
of combination by various organic matters, were repeated (with 
certain precautions) by the author, but with negative results.­
On the nature of the mineral substances assimilate:l by cham­
pignone, by M. Cai!letet. The mycelium takes from the soil al­
most the whole of the alkalies and phosphoric acid present. The 
ashes of champignons are simpler than those of chlorophyll 
plants, Silicon and iron, important elements in the latter, are 
absent in the former ; which are also poor in lime and magnesia. 
The author explains how fairy circles are formed.-On the ana­
tomy of the musical apparatus of the grasshopper, by M. Car· 
let. He corrects, in some points, what has hitherto been taught 
about this organ.-On a new species of psorospermia (Lythocystis 
Schndda'i) parasite of Echinoca1·dium cordatum, by M. Giard. 
-On the deposits of quaternary fossils in Mayenne, by M. 
Gaudry. This district, which has not yet attracted much of the 
attention of geologists, is one of the most interesting in France 
for s'udy of quaternary palreontology.-The Akkas, or dwarfs, 
of the interior of Africa, by M. Mariette. Dwarfs play an 
important part in the religions of the ancient Egyptians, 
and it is probable the latter knew the country of the N tams .. 
Niams.-Traumatic tetanus treated successfully by intravenous 
injections of chloral, note by M. the erosions which 
must be attributed to action of diluvial wattrs, by M. Robert. 
There are, on bill-sides such as those in the valley of the Oise, 
two sorts of erosions, the one very old, reaching back to the 
cataclysm of geologists, the other more recent, and still in the 
proce>s of being formed. 
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