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are Teixeira's "Corso de Analyse infinitesimal: Ru<lio's Verhand
lungen der ersten internationalen Mathematiker-Kongresses in 
Zurich," vom 9 bis II August, I897; Klein's lectures on the 
mathematical theory of the top ; Moritz Cantor's " Politische 
Arithmetik o<ler die Arithmetik der taglichen Lebens" ; and 
Virgilii and Garibaldi's " Introduzione alia Economia Mate
matica. "-Prof. J. Pierpont gives a short note on elliptic 
functions, which discusses the simplest and most natural way of 
presenting the theory.-Notes, new publications as usual, and 
the index follow. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, June I5.-" A Preliminary Note on the 
Morphology and Distribution of the Organism found in the 
Tsetse Fly Disease." By H. G. Plimmer and J. Rose 
Bradford, F.R.S., Professor Superintendent of the Brown Insti
tution. (From the Laboratory of the Brown Institution.) 

These observations are the result of an inquiry entrusted to 
us by the Tsetse Fly Committee of the Royal Society, at a 
meeting of the Committee on March I6, I 899. 

The material for our investigation> was obtained in the first 
place from a dog and a rat, inoculated with the blood of a dog 
suffering from the disease, by Mr. H. E. Durham, at Cambridge. 

The organism found in the Tsetse Fly disease was discovered 
by Major Bruce, R.A.M.C., F.R.S., and was classed by him 
as a Trypanosoma. These belong to the order Flagellata, and, 
according to Biitschli, to the sub-group Monadina. 

We will, in the first place, describe the adult form of the 
organism, such as is met with most frequently in the blood of a 
susc>"ptible animal affected with the disease. 

A. Description of the Adult Form of the Tr;•panosoma. 

In freshly drawn blood examined as a hanging <lrop, or as a 
very thin layer in a cell, the adult form of the Trypanosoma 
·can be easily studied. The latter method is the better, as the 
organism can be better seen and more accurately examined, in 
the thin, uniform layer of fluid than in the rounded drop. The 
easiest method of examining the blood in this way is to make, 
with a red-hot platinum loop and a small piece of paraffin, a 
thin ring of paraffin on an ordinary glass slide ; the cirop of blood 
is placed in the centre of the ring and a cover-glass placed on it, 
the thin layer of paraffin preventing pressure. If it be desired to 
keep the blood for continuous examination, it should be drawn 
into a graduated Pasteur pipette, and one-tenth part of a 5 per 
cent. solution of sodium citrate should be drawn up after it, 
then the blood and citrate solution should be carefully mixed in 
the bulb; the tube shoulci then be sealed up, and drops can be 
taken from it as desired. 

Under ordinary conditions of illumination the Trypanosoma, 
as seen in the blood, appears to consist of a uniform, homo
geneous mass of protoplasm, of worm-like form, with at one end 
a thick, stiff extremity, and at the other a long, wavy flagellum. 
It is generally in active motion, and this is seen to be caused by 
the rapid lashing movement of the flagellum, and by the rapid 
contractions and relaxations of the mass of protoplasm forming 
the body, and by the movements of an undulating membrane 
which is attached to one surface of the body, and which appears 
to undulate synchronously with the contractions of the proto
plasmic body. This membrane is, excepting at the free edge, 
very transparent, and can be seen much better in citrated blood 
which has been thickened by the addition of a small drop of I 

per cent. gelatine solution, when its contour and attachments 
can be much better made out, owing to the slower rate of vibra
tion effected by the thickened medium. 

The general shape of the Trypanosoma, when rendered 
quiescent by this means, but not killed, is that of a long oval, 
with one end blunt and the other continued into the flagellum; 
the membrane is then seen to be attached to one side of the 
body; it begins a little in front of the blunt end of the organism, 
and is continued at the end into the flagellum. 

But with better illumination, such as a very oblique pencil of 
rays, or, better still, with monochromatic light (green or blue), 
the protoplasm is seen not to be homogeneous. The organism 
appears then as a highly refractive body, and near the middle, or 
between it and the flagellate end, is seen a large dark body much 
more refractive than the rest of the protoplasm ; this is the 
macronucleus. Near the thick, stiff end of the body a tiny still 
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more refractive body (with monochromatic light nearly black) is 
seen, which is the micronucleus. The addition of a drop of 5 
per cent. acetic acid makes both of these bodies much more dis
tinct. At the stiff end of the Trypanosoma, in varying relation 
to the micronucleus, is seen a vacuole. There is no suggestion 
of a mouth or of any organs, but the protoplasm with the most 
careful illumination appears not to be uniform, which suggests 
an alveolar structure, as described by Biitschli. With the 
ordinary simple stains fuchsin, methylene-blue, 
thionin) the differentiation is not much better than can be 
observed by careful illumination of living unstained organisms, 
as these stains are with these, and similar organisms, too diffuse 
to be of any service. Acting on a method which Ehrlich 
originated in 1889, and which Romanowsky modified in 189I, 
and which has still been further elaborated by Ziemann in I 898, 
we have used a mixture of methylene-blue and erythrosin, which 
has enabled us to follow the different stages of the Trypanosoma 
with certainty. This method depends on the fact that when a 
basic and an acid stain are mixed together in certain proportions, 
a third neutral body is formed, which has a specific colour re
action with chromatin. By the use of this method we have been 
able to trace the various stages of the organism in the blood and 
organs of the affected animals, which is not possible with the 
ordinary stains, these being useless for many of the forms to be 
presently described. With this method the macronucleus of the 
Trypanosoma is stained a clear, transparent, crimson lake, the 
micronucleus a deep red, and the protoplasm a delicate blue ; 
these reactions are constant throughout all the stages of its life
history. 

The protoplasm of the adult Trypanosoma does not stain 
uniformly, as does that of some of the other forms, but there 
are parts famtly stained and parts unstained, which is again in 
favour of the alveolar structure mentioned above. The vacuole 
is quite distinct as a clear round space when the organism is 
stained by this method. 

The macronucleus is generally of an oval or elongated shape, 
and it may be either uniform in colour, or in the form of fine 
threads ; this latter is seen especially in those forms which show 
other signs of division. The micronucleus is seen as an 
intensely stained round dot, or as a short rod, this latter form 
again being seen in those forms which show other signs of 
approaching division. With the highest powers (I· 5 
apochromatic objective and I8 compensating eyepiece of 
Zeiss) we have not been able to make out any special structural 
characters in this body. The flagellum is not stained by this 
method, but if the preparation has been well fixed, it is easily 
visible ; the vibratile membrane also is unstained, and can be 
generally better studied in specimens stained by simple stains, 
preferably thionin. 

As regards the movements of the organism, in preparations 
where no pressure is exercised, they can be seen moving either 
with the flagellum or with the blunt end in front ; but we think 
that the commoner mode of progression is with the flagellum 
forward. 

The size and length of the body varies very much with the 
period of the disease at which the blood is ex,mined anci with 
the kind of animal. The largest forms we have seen have been 
in rats' blood, just after death, and the smallest in rabbits' 
blood, ea:rly in the disease. 

B. Distribution of the Trypanosoma. 

(I) In the Body of Normal Animals. 
(a) In the Blood.-We have found the fl"gellate form in the

greatest numbers in the blood of the mouse, towards the end 
of the disease. In the rat also they occur in great numbers, 
and in both these animals they can be found in the blood on 
the fourth or fifth clay. In the dog large numbers can be seen 
in the blood from the sixth day. In the cat they are fewer in 
number in the same lapse of time than in any of the animals 
before mentioned. 

The rabbit seems to be the most refractory animal of any we 
have as yet used, and the Trypanosoma are found in the blood 
in small numbers only, and at very uncertain intervals. 

(b) In the Lymphatic Glands.-In the superficial glands 
nearest to the point of inoculation the flagellate organism can 
be found earliest. In the rat the Trypanosoma can be found 
in the nearest superficial gland in twenty-four hours after in
oculation. We have not found that generalisation of the or
ganism in the lymphatic glands occurs until nearly the end of 
the disease, when the organism is present in very large numbers 
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in the blood. In the rabbit, in which the organisms are few 
or rare in the blood, the glands do not show any marked change, 
and the Trypanosoma are not readily found in them. Many 
other forms are found in the glands, to which reference will be 
made below. 

(c) In the Spleen.-The adult Trypanosoma is found in but 
small numbers in the spleens of the various animals we have 
examined; but other forms are found there which will be de
scribed later. The enlargement of the spleen is post mortem 
the most obvious fact in the morbid anatomy of the disease; 
it may attain even to four or five times the average volume
this is especially the case in the rat. 

(d) In the Bone-marrow.-We have found either very few 
flagellate organisms, or none at all, in the bone-marrow of the 
various animals we have worked with. The marrow is altered 
in colour and structure, but there does not seem to he a greater 
number of Trypanosoma than can be accounted for by the blood 
in the marrow. 

In the other organs and parts, the number of organisms 
present depends upon the relative quantity of blood in the part. 

(2) In the Body of Sp!eenless Animals.-As the spleen in the 
ordinary animals is the organ which is most obviously altered in 
this disea>e, we have made a series of inoculations into animals 
(dog, cat, and rabbit) from which the spleen had been removed a 
year ago. In the dog, the adult forms of the Trypanosoma are 
not found so early in the blood of spleenless as in that of 
ordinary animals (seventh day as compared with fourth day after 
inoculation). The glands, after death, are much more generally 
enlarged, and are reddish in colour, and contain many more 
organisms than in the normal animal. Bo.th the blood and 
glands contain, however, numerous other forms to be described 
below. 

This marked difference in the colour of the glands of spleen
less animals is probably due to the remo\·al of the spleen, and 
the glands consequently taking on some of the splenic functions. 

The bone-marrow is much altered, and in it likewise are found 
a large number of Trypanosoma, both flagellate and what are 
termed below "amceboid" forms. 

In the cat the conditions of experiment were altered, the blood 
(I c.c.) from the infected animal being introduced, with every 
precaution to avoid contamination of the tissues, direct into the 
jugular vein. In this case the organism appeared in the blood 
in numbers on the fourth day, and the animal died on the 
twelfth day. As the Trypanosoma were introduced into the 
blood stream direct, there was no marked glandular enlarge· 
ment, but the glands were all reddish in colour, the change in 
colour being due to the spleenectomy. A few adult organisms 
were found in the glands and in the bone-marrow. 

In the spleenless rabbit a few Trypanosoma have been found 
in the blood on two occasions, but the animal lived nearly two 
months, and notwithstanding the failure to detect adult flagellate 
forms in the blood on numerous occasions, the blood was always 
infective, and contained numerous forms termed "amceboid" 
and "plasmodial" below. 

C. Infectivz'ty. 

(a) In Ordinary Animals.-The blood and organs of an 
animal dead of the disease lose, before twenty-four hours after 
death, their infective power. This is apparently due to the 
rapidity with which decomposition sets in after death, as we 
have found living Trypanosoma in film preparations, made as 
described above, as long as five to six days after removal of the 
blood from the body ; and we have also found that large quan
tities (200 c. c.) of blood removed from the body into a sterile 
vessel and kept in an atmosphere of oxygen, retain their 
virulence for at least three days, notwithstanding the fact that 
the flagellate form cannot be demonstrated. 

We have found that the blood of the dog is infective at least 
two days before any adult Trypanosoma can be seen in the 
blood ; and we have also found that the blood of the spleenless 
rabbit, in which we have only on two occasions seen any adult 
forms, is invariably infective. This, of course, suggests the 
idea that the organisms must be present in another form, and 
we have been able, by the use of the method of staining 
described above, to demonstrate the presence of other forms in 
the blood and organs, and have shown, by the experiments just 
mentioned, that the infectivity of the blood, in cases where there 
are no flagellate forms discoverable, depends in all probability 
upon the presence of one of the other forms which the Trypan-
oscma assumes. 
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Although a differential stammg method, such as the one we 
have used, is necessary for following and demonstrating the 
various stages of the life-history of the Trypanosoma, still these 
stages can be seen in unstained living specimens, with very 
careful illumination. As a matter of fact, our first observation 
of them was in unstained preparations. 

In the blood of the dog, cat, rabbit, rat, and mouse, besides 
the adult forms as described above, which, as mentioned, are 
very various in size, there are adult forms undergoing division, 
both longitudinal and transverse, to which reference will be 
made later. Also two organisms are sometimes seen with their 
micronuclei in close apposition, or fused together, with more or 
less of their bodies also merged together. Such forms we believe 
are conjugations. Again, there are other large forms, with or 
without a flagellum, in which the chromatin of the macronucleus 
is broken up into a number of tiny granules, not bigger often 
than the micronucleus. Besides these there are other forms, 
which we call for convenience here "amccboid " forms, by 
which term we mean single, small, irregularly shaped forms, 
with or without a flagellum, but always with a macro- and 
micro-nucleus. These nuclear structures are generally sur
rounded by a very delicate envelope of protoplasm, of greater or 
lesser extent, but occasionally forms are seen which seem to con
sist only of chromatin, with or without a flagellum. Besides 
these, again, there are other forms which we call, also fnr con
venience, ''plasmodial " forms, meaning thereby an aggregation 
or fusion of two or more amceboid forms. In the blood these 
plasmodia are not generally very large, but may show evidence 
of from two to eight separate elements. Signs of division are 
very common; but in the blood one does not often meet with a 
plasmodium dividing up into more than four organisms of the 
adult shape. The plasmodial form also retains intact the two 
nuclear structures-the macro- and micro-nucleus-which we 
believe divide in the plasmodium, thus increasing its size. 

In the spleenless animals the blood may contain no forms but 
the amceboid and plasmodial, such as is the case in the rabbit, 
yet this blood is infective; moreover, in the dog, before the 
adult organism appears in it, the blood is infective, and therein, 
at this period, these plasmodial forms can be demonstrated. In 
the glands these plasmodial forms are found, but only in 
quantity in those animals from which the spleen has been 
removed. 

The spleen is the organ which shows these forms in the 
greatest abundance. The whole spleen is crammed in every 
part with plasmodia, which are wedged in between the splenic 
cells in every direction : many amceboid forms and also imma
ture flagellate forms are also seen, but the most striking thing 
is the enormous quantity and uniform distribution of the 
plasmodia. The great enlargement of the spleen, which we 
have found constant in all the animals we have used, is caused 
by this mass of plasmodia, which we have found in the spleen 
within forty-eight hours from the time of inoculation. 

In the marrow these plasmodial forms are only found, so far 
as our experience goes, in those animals from which the spleen 
has been removed. In these cases there are both plasmodial 
and amceboid forms in the marrow, the latter the more 
abundant. 

The principal differences in the distribution of the plasmodial 
forms in animals with and without spleens is this : that in the 
animals with spleens the organ of choice for the plasmodia is the 
spleen, but they are also found constantly in the blood, and in 
less quantity in the glands, whereas in animals from which the 
spleen has been removed the plasmodial forms are plentiful in 
the blood, the glands, and the bone-marrow. 

D. Life-History of the Trypanosoma "Brucii." 

Besides the forms mentioned above, we have seen in the blood 
and in the organs divisions of the adult form, both longitu
dinal and transverse, the former the more frequent ; but we 
think that this direct mode of reproduction is far less common 
than the indirect by means of conjugation (probably), breaking 
up of chromatin, production of amceboid forms, _with subseque1_1t 
division of these amceboid forms, and the formatiOn of plasmodia 
by the aggregation or fusion of the amceboid forms, and these 
finally giving off flagellate forms, at first small, and gradually 
increasing up to the normal adult form. 

So that we should tentatively summarise the life-history of 
the Trypanosoma found in Tsetse Fly disease, which we think 
might properly be called " Trypanosoma Brudi," in recognition 
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of the work done in connection with it by its discoverer Major 
Bruce, F.R.S., as follows:-

(I) Reproduction by division, this being of two kinds :-

(a) Longitudinal, the commoner. 
(b) Transverse, less frequent. 

(2) Conjugation, consisting essentially, so far as our observ
ations go, of fusion of the micro-nuclei of the conjugating 
organisms. 

(a) After this we are inclined to place those forms mentioned 
above, in which the chromatin is broken up, and scattered 
more or less uniformly through the whole body of the Trypan
osoma, since this occurs after conjugation in other organisms 
not far removed biologically from this one. The next stage 
in our opinion is the amceboid; we think that the flagellate 
form becomes amceboid perhaps after conjugation, but also 
probably apart from this process. 

(b) Amceboid forms. These are found with and without 
flagella, of various shapes and sizes, but always possessing a 
macro- and micro-nucleus. These forms are constantly seen 
in the process of division, and sometimes are very irregular in 
shape, with, in this case, an unequal number of mac.ro- and 
micro-nuclei, the latter being the more abundant. The amceboid 
forms then fuse, or aggregate, together to form-

( c) The plasmodial forms. Whether these are true plasmodia, 
or whether they are only aggregations of amceboid forms, it 
is not yet possible to say, but as many related organisms form 
true plasmodia we are inclined to look upon these masses, 
provisionally, as true plasmodia. In the spleen these plasmodia 
reach a large size. From these again are given off-

(d) Flagellate forms, which increase in size, and become the 
ordinary adult form. Small flagellate forms are not infrequently 
seen in process of separation from the margin of these plasmodial 
masses. 

Besides these forms we have observed frequently, especially 
in rat's blood after death, the adult forms arranged in clumps. 
They appear, upon watching them for a considerable time, to 
get tangled together to form a large writhing mass; then the 
movements become gradually slower in the centre of the mass, 
and . are only seen at the periphery. At this stage, if the 
specimen be fixed, the mass appears to be made up of a quantity 
of macro- and micro-nuclei, as the protoplasm does not stain 
except in the organisms at the periphery, i.e. those which 
arrived latest. Eventually these, too, become motionless, and 
the mass becomes an indistinct collection of granular matter 
which is not infective, so that we look upon these tangles as 
proof of death. 

these observations were made, there has been published 
important paper on the Rat !rypanosoma, by Lydia Rabino

wltch and Walter Kempner m the Zeitschrift fiir Hygiene, 
vol. xxx. part 2. We have been able to confirm many of the 
observaticns and statements as to the morphology and repro
duction of the Trypanosoma made by these writers. But there 
is no. mention made of the stage, or of any repro
ductive stage elsewhere than m the blood ; and the writers 
recognise only three methods of reproduction, namely, Jongi
tud.inal and division by segmentation. 
This segmentatwn, they consider, anses from one organism, and 
they state that it may divide up into as many as ten to sixteen 
elements. This segmentation form would seem to correspond 
to our plasmodial stage, but we have ·seen much larger masses 
than those mentioned above, and they do not notice the 

m_asses of which infiltrate the spleen in 
every duectwn, and which can be found also in glands and 
marrow. Moreover, their amceboid stage (Kugelform) would 
precede the segmentation form, and therefore the "Kugelform" 
should be much larger than the ordinary adult form, but we 
have observed that, as a rule, our amooboid forms are very much 
smaller than the adult forms, some not being visible with any 
but the highest magnifying powers; so that we have been 

to accept form of division by segmentation, except 
m the form m which we have described it above, i.e. our 
plasmodial stage. 

EDINBURGH. 

Royal Society, July 3.-Prof. Copeland in the chair.-A 
telegram from Lord Kelvin was read on magnetism and mole
cular rotation. An electrified body is set into rotation by 
the generation of a magnetic field around it. The magneto
optic phenomena discovered hy Faraday, Kerr, and Zeeman are 
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to be thus explained.-J>rof. Tait communicated a J>aper by 
Prof. C. N. Little on the non-alternate ± knots of the tenth 
order. The characteristic of non-alternate knots is that, as we 
pass round it, the crossings do not always come alternately above 
and below. The simplest non-alternate knot is one of eight 
crossings ; and Prof. Little has now carried the census of these 
knots as far as the tenth ord·er.-Prof. Sir W. Turner read a 
paper on contributions to the craniology of the people of the 
Empire of India: Part I. ''The Hill Tribes of the North-east 
Frontier and the People of Burmah." Certain of the skulls 
which were shown, and discussed in detail, came from the 
Lushai-Chin region, and were, with few exceptions, of the 
dol ichocephalic type. Vet the features of these people are dis
tinctly Mongolian; and typical Mongolian skull is brachy
cephalic. The same peculiarity was shown in eight skulls 
which Surgeon Lieut.-Colonel Wright had sent from the Naga 
Hills north of Manipur-the skull being dolichocephalic but 
the features Mongolian, and therefore usually belonging to the 
brachycephalic type. On the other hand, the Burmese skulls, which 
had been supplied by Surgeon Captain Bannerman and Surgeon 
Major Bell, were, with two exceptions, brachycephalic.-Sir 
William Turner also read a paper on decorated and sculptured 
skulls from New Guinea. These had all come from British 
territory. The sculptured skulls were of special interest, the 
sculpturing in all cases being executed on the frontal bone. Sir 
William distinguished five distinct types of sculpturing, and 
threw out various speculations as to their significance.-Dr. 
Hepburn described and exhibited an improved form of crani
ometer for the segmentation of the transverse, vertical, and 
antero-posterior diameters of the cranium. In this improved 
form of cranial calliper, the graduated bar has zero at its centre, 
and the two curved legs of the callipers are both movable, each 
along its own half of the bar, which is graduated from the centre 
outwards. At the centre of the bar a straight calliper leg is 
introduced, being sunk in an undercut groove so that it may be 
adjusted to any required convenient length. The instrument may 
be used as an ordinary calliper by removing the centre limb, 
clamping the one calliper leg, and reading on the reverse 
side of the bar, which is graduated continuously from end to 
end. In using the improved form, we place the point of the 
central limb on any desired spot, and adjust the two curved 
limbs until they touch the ends of the chord to be measured. 
The measurements give, not only the length of chord, but also 
indicate the amount of asymmetry. The instrument had been 
tested on a number .of skulls of various human races and of 
anthropoid apes. The relative heights of cerebrum and cere
bellum had been determined, the position of the occipital 
condyles in relation to the greatest length had been studied, 
and a variety of other results obtained. In all such measure
ments the dolichocephalic skulls came nearer to those of the 
anthropoid apes than the brachycephalic skulls.-Mr. J. Y. 
Buchanan read a paper on the meteorology of Ben Nevis in 
clear and in foggy weather. The days in which the mountain 
was enveloped in cloud were first separated from the days when 
a clear atmosphere prevailed, the minimum of foggy weather 
being taken as three consecutive days, and the minimum of 
clear weather as twenty-four consecutive hours. As was to be 
expected, the foggy weather contained all the worst weather, 
and the clear weather all the best. Also in foggy weather the 
barometer was, on an average, half an inch lower than in clear 
weather. 

July 10.-Prof. Copeland in the chair.-At the request 
of the Council, Prof. Cargill G. Knott gave an address on 
earthquakes, their propagation through the earth, and their 
bearing on the question of the earth's internal state. A brief 
sketch of the history of earthquake research was followed by an 
account, illustrated by lantern slides, of the various forms of 
seismographs, seismoscopes, seismometers, tromometers, &c., 
which have been devised, more especially in Italy and Japan, 
for the recording of the gentler types of earthquakes, and of 
seismic vibrations too feeble to be perceived by our senses. 
This Jed to a discussion of the main characteristic of those 
minute vibrations which have their origin at an earthquake 
focus, and pass across thousands of miles to be recorded on 
suitable instruments at localities not themselves subject to even 
feeble shocks. The results recently established by Prof. John 
Milne, F . R.S. (see various letters in last volume of NATURE), 
were · then described, and certain conclusions deduced. The 
manner in which a far-travelled earthquake disturbance was 
drawn out in time seemed to be better explained in terms of a 
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solid than of a fluid earth. Reasons were also given for 
believing that seismic activity was greater in earlitr geologic 
times than now ; and that, if this were so, stratigraphical 
changes would almost certainly have taken place more quickly 
in former ages. 

PARIS, 

Academy of Sciences, July 17.-M. van Tieghem in 
the chair.-On the combinations of sulphide of carbon with 
hydrogen and nitrogen, by M. Berthelot. A mixture of 
hydrogen and carbon bisulphide was submitted to the action of 
the silent discharge for some hours. The carbon bisulphide 
was found to have combined with about half its volume of 
hydrogen. Similar experiments with nitrogen in place of 
hydrogen showed that combination also took place. the pro. 
portions in two experiments being 7CS2 : N 2 and 4CS2 : N2.

Remarks on the combination of nitrogen with oxygen, by M. 
Berthelot. The author's results agree with those obtained by 
previous workers in the same field.-On the advantages of 
autumn crops, and their usefulness as a green manure, by M. 
P. Deherain. A green crop, such as vetch or potato, sown 
over the wheat stubble immediately after the harvest, is usually 
successful if the months of August and September are not 
tocJ dry.-Remarks by M. Lcewy on some lunar photo
graphs presented by M. Weineck.-On some transformations 
of some right lines, by M. E. 0. Lovett.-On the general 
theory of congruences of circles and spheres, by M. C. Gui
chard.-On the Mossotti-Clausuis and Betti formulre relating to 
-the polarisation of dielectrics, by M. F. Beaulard. The author 
investigates a formula for the dielectric capacity of a mixture of 
a conductor and a non-conductor, and shows experimentally that 
for a mixture of copper and paraffin the formulre of Poisson and 
of Betti both agree with the results found.- Do rarefied gases 
possess electrolytic conductivity? by M. E. Bouty. From the 
experiments quoted the author concludes that the electrical 
properties of a gas cannot be considered as resembling 
those of any known electrolyte. For a given pressure of 
gas there is a certain value for the strength of field below 
which the rarefied gas acts as a perfect dielectric. As 
the strength of the field is increased there is proriuced a 
sudden change, manifested by the luminescence of the tube.
On the reversible temporary and residual variations in nickel 
steels, by M. C. E. Guillaume.-On chromic acetate, by M. A. 
Recotira. Chromium acetate, Cr(C2Ha02 l3, has been obtained 
ir.1 four isomeric forms ; thus differing from the other chromium 
salts previously studied, which only give two.-On the pre

and cure of toxic epilepsy by the injection of normal 
nerve substance, by MM. V. Babes and Bacoucea. Injections 
of nerve substance were found in some cases to retard or pre· 
vent epilepsy artificially induced in raubits. -On the presence 
of a soluble reducing ferment in the animal organism. Reducing 
power of extracts of organs, by MM. E. Abelous and E. Gerard. 
The kidney of the horse, macerated with chloroform water, 
gives a ferment capable of reducing potassium and ammonium 
nitrates to nitrites. It decolorises methylene blue, and appears 
to give butyric aldehyde with butyric acid. The ferment is de
stroyed at 72° by mercuric chloride solution, but the activity of 
reduction is not impaired by the addition of such antiseptics as 
thymol or sodium the develoJ?ment of the 
by M. Etienne Rabaud.-Tarsian regenerahon, and regeneratwn 
of the members of the two anterior pairs in theleapingOrthoptera, 
by M. Edmond Bordage. The loss of the front pair of append
'\ges is usually fatal to the _insect, when it survives, if 
in the larval state, regeneratiOn may g1ve a perfect member agam. 
The contradiction to the law of Lessona is only apparent.
Division of the nucleus in the spermatogenesis of man, by M. 
Sappin-Trouffy. The two modes of division studied yielded 
multiplication cells with a single nucleus, and polynucleated 
reduction cells, or mother cells of spermatozolds.-Osseous re
generation, followed with radiography, by M. Abel Buguet.
Radiography of calculus of the kidney, by MM. Albarran and 
Contremoulin. The exact position of the renal calculi was db
covered by radiography previous to removaL-Radiography of 
the heart and aorta at the different phases of cardiac revolution, 
by M. H. Guilleminot.-The role of the locomotor organs in the 
hor<e, by M. P. Le Hello.-On the development and piscicul
ture of the turbot, by M. A. Eugene Malard. The culture of 
the turbot would appear to be easy provided the basins are of 
sufficient capacity.-Experimental researches on dreams. On 
t}le continuity of dreams during sleep, by M. Vaschide. 
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Royal Academy of Sciences, June 24.-Prof. H. G. van 
de Sande Bakhuyzen in the chair.-Prof. Schoute reported, on 
behalf of Prof. Cardinaal and himself, on the treatise by Mrs. 
Alicia Boole Stott, entitled "On certain •eries of sections of the 
regular four-dimensional hypersolids " The conclusion of the 
report, viz. that the treatise should be inserted in the Trans· 
actions of the Academy, was approved.-Prof. Lobry de 
Bruyn made, on behalf of both Dr. A. Steger and himself, a 
communication concerning the influence of water upon the 
rapidity of the formation of ether from methyl iodide and eth:fl 
iodide, and from sodium methylate and sodium ethylate. This 
inquiry, which is a sequel to a previous study of the conversion 
of o-dinitrohenzol with sodium methylate and sodium ethylate, 
showed that the addition of constantly increasing quantities of 
water did not prevent the occurrence of constant reaction co
efficients. In the ca<e of methyl iodide it was possible to 
continue the inquiry down to pure water; as in the case of the 
above-mentioned reaction with o-dinitrobenzol, water here al;o 
proved to cause the reaction coefficient in ethyl alcohol to con
stantly decrease, while in the case of methyl alcohol it first r,,e 
and then also fell. That the sodium, dissolved in aqueous 
ethyl alcohol of 50 per cent., was for the greater part present as 
alcoholate, was proved by an experiment the result of which 
"as that ethyl iodide was for the greater part converte.d 
into ordinary ether by such a solution.-Prof. Bakhms 
Roozeboom made two communications : (a) on an in
stance of conversion of mixture crystals in a compound ; 
(b) (on behalf of Dr. Ernst Cohen and Mr. C. van Eyk) on the 
enantiotropy of tin.- The following papers were presented for 
publication in the Proceedings: {a) one by Prof. J. C. Kluy,·er, 
on the continuation of a univalent function represented by a 
doubly infinite series ; (b) one by Prof. Kamerlingh Onnes, on 
standard gasmanometers; (c) one by Mr. N. Quint (presented by 
Prof. Van der Waals), on determinations of the isotherms of 
mixtures of hydrochloric acid and ethane ; and one by Prof. 
Lorentz (also presented by Prof. Vander Waals), on the ele
mentary theory of Zeeman's effect, being a reply to the objections 
of Prof. Poincare.-Prof. Mulder presented for publication in 
the Transactions a treatise entitled "On peroxy-silver sulphate 
and peroxy-silver acetate" (sixth paper).-Prof. H. G. van de 
Sande Bakhuyzen communicated the fact that the comet the 
orbit of which was computed a few years ago by Mr. Zwiers in 
a treatise published by the Academy had appeared again, and 
that the place observed corresponded very closely with the one 
computed beforehand. 
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