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As development proceeds, and the skull begins to assume a 
more fixed and rigid shape, new conditions and relations of the 
growth forces take place, as a result of which those portions of 
the cerebral surface lying in the depths of some of the fissures, 
originally produced by depression, are placed under new dy
namical conditions ; instead of being situated as formerly along 
the lines of resolution of greatest pressure and least resistance, 
they become centres of relatively greatest growth force as com
pared with the resolution of pressure forces.'' Hence they rise 
up as annectant gyri. To these interesting, and at one time 
puzzling, features he devotes some pages. 

He gives a very brief, and second-hand, account of the con
volutions in Carnivora and Ungulata, rightly insisting that it is 
impossible to homologise these fissures, one by one, with those 
of Primates' brains; for, even between ungulate and carnivore, 
it is only possible to compare groups of fissures. This fact is 
gradually becoming more and more fully recognised ; and in 
mounting a series of brains for the Oxford Museum, I have pur
posely indicated the fissures in the ungulate, for example,· and 
the Primate brain, by means of entirely different sets of colours. 
There is a type of convblution for each order, these types being 
:lerived, not one from another, but independently for a smooth
brained condition; a view which accords with palaeontological 
evidence. Nevertheless, there is more community between the 
Ungulata and the Carnivora, in this matter, than between other 
groups. 

Finally, the author discusses the " Mechanics of the for
mation of cerebral fissures," and brings to bear on the subject 
(a) the theory of the formation of films in soap-bubbles, pro
pounded by Plateau; and (b) the facts of surface tension as put 
forward by Maxwell. This part of the paper is illustrated by 
numerous formulae and diagrams; but I imagine most anatomists 
will pass these by. If for surface tension of films we substitute 
the pressure forces produced by cerebral swellings aggregating 
round certain centres, then the peripheries, meeting each other 
within a confined space, produce the lines of fissuration. 

The memoir, interesting as it is, would have been rendered 
more valuable by the addition of a bibliography; references are, 
indeed, given here and there in footnotes, but they are scarcely 
worthy of the work. 

The figures, again, copied as many of thenc are from various 
sources, are variously lettered ; there is practically no "ex
planation " of plates, and some of the figures, which are mere 
outline drawings without shading, represent the brain in oblique 
directions, which it is very difficult to follow, as no indication 
)[ these directions is given in the list of figures. 

W. B. BENHAM. 

LECTURE-ROOM DEMONSTRATION OF 
ORBITS OF BODIES UNDER THE ACTION 

OF A CENTRAL ATTRACTION.1 

NOT remembering to have seen any attempt to show ex· 
perimentally in the lecture-room the motion of bodies 

acted on by a central attractive force varying inversely as the 
square of the distance in elliptic, parabolic and hyperbolic orbits, 
I have made a few experiments with a view of determining 
how well these curves could be imitated by the motion of a 
small steel ball around a magnetic pole. The results were so 
good that I feel warranted in making them known, and believe 
that the experiment may be found useful in making more 
cheerful that portion of the course usually rather destitute of 
pyrotechnics. 

The apparatus used was very simple, consisting of a circular 
glass plate about 40 em. in diameter, with a small hole in the 

through which projected the somewhat conical pole
piece of a large electro-magnet (Fig. I). The surface of the 
plate was smoked, and it was made level as nearly as possible, 
the axis of the magnet being of course vertical. 

A small, highly-polished ball of steel about 5 mm. in diameter 
(from a bicycle bearing), when projected across the plate, traced 
its path in the soot, and left a permanent record of its motion. 

Under these conditions gravity exerts no direct influence on 
the motion, and we have only the initial velocity and the central 
attractive force to deal with, together with the loss of velocity 
due to friction. There are several other circumstances which 
make the conditions unlike those existing in the case of two 

1 Reprinted from the Physical Review, with supplementary note by the 
.author. 
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gravitating bodies in space, and, taking everything into con
sideration, it is quite surprising what good results were 
obtained. 

The ball was blown out of a short piece of glass tubing held 
in the plane of the plate with varying initial velocities, and 
curved orbits obtained, which were, at least, good imitations ot 
the ellipse parabola and hyperbola. 

Fig. 2 is a photograph of a plate showing all three forms, 
the white spot in the centre being the hole occupied by the 
magnet pole ; the arrows indicate the direction of the motion. 

No. I was produced with low initial velocity, and is a 
very fair represention of an ellipse, with the attractive force in 

FIG. r. 

one focus. The loss of velocity due to friction caused the ball 
to "fall into the sun" after completing one revolution, a one 
year's existence of the system. 

On another trial an ellipse (spiral, strictly speaking) was ob
tained that was almost re-entering, the miss being not more 
than a couple of millimetres, while in the one figured it was 
nearly a centimetre. 

The right-hand branch of No. 2 resembles a parabola, 
and was produced by a somewhat higher initial velocity. It 
will be noticed that the ball moved to its perihelion position 
in a path rather like a hyperbola, and on rounding the pole, its 
velocity having been diminished somewhat, moved off in a 

FIG. 2. 

parabola. It would be more exact, probably, i. we called this 
curve an ellipse of great eccentricity, since the conditions 
governing the formation of a parabolic orbit would be difficult 
even to approximate. 

No.3 and 4 are hyperbolae, produced by still higher initial 
velocities. 

None of the orbits shown in the figure are as perfect as some 
that have been obtained by accident on other plates. It is 
very difficult to make a plate showing all three forms with 
only four or five trials, as the velocity has to be nicely adjusted; 
consequently, the curves shown in the figure must not be taken 
as samples of the best that can be produced by a large number 
of trials . 
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The hyperbola is, of course, the easiest to produce, and the 
parabola the most difficult. Some device for regulating the 
initial velocity and aim would be conduci,·e to more uniform 
results. 

Polarisation of the steel ball is apt to give trouble, and I 
have obtained some repulsion orbits where the ball turns back 
before reaching the centre, which are very pretty, but not de
sirable when one is trying to illustrate central attraction. Soft 
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iron balls would be preferable to steel on this account ; but they 
are not on the market, so far as I know, and the others answer 
the purpose well enough. 

[Supplementary Note.-With a very powerful Rhumkorff 
magnet, belonging to the Institute of Technology, 
I have caused the ball to gyrate m a vertical plane about the 

the perturbating influence of gravity. 
fh1s ehmmatlon of the supporting plane makes the conditions 

FIG. 4· 

a little more like those existing in the case of plantetary bodies 
moving in space; but the motion is so rapid that it is difficult 
to see the form of the curve, and no permanent record is left : 
moreover, the curves are distorted by the downward pull of 
gravity. 

The two conical pole-pieces of the magnet were brought close 
together, creating a very intense field, and the ball was dropped 
from elevations varying from six inches to a couple of feet at 
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different distances from the vertical plane joining the poles. 
Usually the ball flies either directly to the poles, or moves in a 
path similar to some one of those shown in Fig. 3 (the pole 
being seen end on) ; but on several occasions I have succeeded 
in causing it to perform two or three complete revolutions, as 
shown roughly in Fig. 4.] R. W. WooD. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMHR!OGE.-Mr. Sidney Colvin has been appointed by the 
Council of the Senate a Trustee of the British Institution 
Scholarship Fund, in the room of the late Prof. Middleton. 

The subject for the Adams Prize for 1899 is "The Theory of 
the Aberration of Light." The prize is open to all graduates 
of the University. Essays must be sent to the Vice-Chancellor 
by December 16, 1898. The value of the prize is about zoo/. 

Sixteen candidates have passed the examination in Sanitary 
Science, and will receive the University's diploma in Public. 
Health. ' 

The annual prize for an essay on an archreological subject 
offered by N ewnham College has been this year a warded to Miss 
R. E. White (first class, Classical Tripos, 1895); the s.ubject 
was "Women in Egypt under the Ptolemies." 

It is understood that the syndicate on degrees for women, 
whose report was referred back to them for reconsideration, have 
agreed to adhere to their recommendations. The voting on the 
scheme in the Senate is expected to take place about May 20. 
An active canvass for and against their proposals is being con
ducted by Committees in Cambridge and London. 

IT has been decided to transfer the adminisrration of the· 
grants to schools in Scotland for science and art to the Scotch 
Education Department. The details of the transfer will be a 
matter of departmental arrangement. 

THE Legislature of the State of New York has passed a Bill 
authorising the appropriation by New York City of two and a 
half million dollars for the purpe>se of erecting the new public 
library to be built on the corner of Fifth Avenue and West 
Forty-second Street, and the Mayor ha> approved the Bill ; so 
that the city is pledged to execute the work. 

THE following gifts and grants to educational institutions in 
the United States are announced in Science:-The Sheffield 
Scientific School of Yale University receives 25,000 dollars by 
the will of Mrs. Sarah Van Nostrand.-The department of 
natural history of Vassar College will receive about 25,000· 
dollars through the settlement of the will of tile late Jacob P. 
Giraud.-A Bill before the Texas Senate appropriates for the· 
State University 35,000 dollars for 1897 and 85,000 dollars for 
1898, and in addition 42,000 dollars annually for the medical 
department. 

SOCIETIES AND ACADEMIES, 
LONDON. 

Royal Society, April 8.-" The Production of X-Rays of 
Different Penetrative Values." By A. A. C. Swinton. Com
municated by Lord Kelvin. Received March 24. 

If the X- rays coming from a focus tube of the ordinary type· 
be observed with a fluorescent screen during . the process of 
exhaustion, the penetrative value of the rays is found to change· 
as the exhaustion proceeds. At Jess than a certain degree of 
vacuum, no X-rays are produced. As the · vacuum increases, 
X-rays commence to show themselves, but of a quality that will;. 
do little more than penetrate the backing of the screen. At 
higher vacua the rays become more penetrative, and show the· 
shadow of the bones of the hand. The point is next rea.::hed 
when the flesh of the hand is very transparent, while the bones. 
are still quite opaque. At higher vacua than this, the bones 
become more and more transparent, till at length, at the very 
highest vacuum at which the discharge will pass, the bones 
become nearly as transparent as the flesh, while the whole hand 
throws but a very faint shadow on lhe screen. 

Similar effects can be produced with a constant vacuum by 
gradually increasing the power of the Rhumkorff coil, or by 
varying the resistance of the tube by means of a magnetic field, 
the X-rays being most penetrative with great electrical power-
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