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specially made, the bright sunshine amounted to 1634 hours; 
the morning is usually bright until about eleven o'clock, then 
clouds come up and continue until about four o'clock ; by six 
o'clock the sky is generally cloudless. Except during the north
east monsoon, a night which is wholly cloudy is almost unknown. 
Under these highly advantageous conditions, there is every 
prospect that the establishment of this observatory will result in 
a great gain to astronomy, especially in the department of solar 
physics. 

STAR CATALOGUEs.-An admirable reszmu! of the history of 
star cataloguing, from the pen of Mdlle. Klumpke, the gifted 
directress of the Bureau des Mesures of the Paris Observatory, 
appears in the current number of the Bulletin of the Astro
nomical Society of France. From an instrumental point of view 
three great epochs may be recognised, each marked by some im
portant discovery. The first epoch is that in which the line of 
vision is defined by hollow cylinders or by an alidade, and 
extends from the time of Hipparchus to that of Hevelius ; it 
comprises the catalogues of Hipparchus, Ptolemy, Ulugh-Beigh, 
and Tycho Brahe. The catalogue of Hevelius, though drawn 
up from observations with the naked eye, marks a tran'iition 
period, as he took advantage of the application of the pendulum 
to the regulation of clocks. 

The second epoch is marked by the application of the tele
scope for accurate sighting of the heavenly bodies, and the 
employment of the sidereal clock. This period commenced with 
Flamsteed, and extends even to the present time. In the third 
epoch the photographic plate replaces the eye. Enthusiasm for 
this method of cataloguing the stars commenced with the fine 
results obtained by the Henrys, but it should not be forgotten 
that as far back as 1865, Rutherford obtained photographs of 
stars down to the ninth magnitude, and that he clearly foresaw 
the advantages to be derived from the photographic method. 
All the world knows now that a great photographic chart of the 
heavens, initiated by the late Admiral Mouchez, is in course of 
construction, eighteen observatories participating in the gigantic 
undertaking. Mellie. Klumpke estimates that this international 
catalogue will contain upwards of three millions of stars. 

The photographic method, however, does not yet appear to 
be without imperfections, as the impressions on the negatives are 
not certainly permanent. In a communication to the editor of 
the Observatory, Dr. Isaac Roberts gives some figures relating to 
the disappearance of the smaller images in the course of years ; 
in one negative no less than I 30 out of 364 star images had dis
appeared in nine and a quarter years. Hence it is important that 
as short a time as possible should elapse between the taking of a 
photograph and its reduction, or, better still, its manifolding by 
some carbon process. 

THE PLACE OF ARGON AMONG THE 
ELEMENTS. 

THE position of argon in a classification of the elements 
depending on atomic weights has been recently defined by 

C. J. Reed (journal of the Franklin Institute, July). The 
elements are assigned positions on a plane determined by 
abs:issx proportional to their atomic weights and ordinates 
proportional to their \alency. Oxygen is assumed to have an 
electronegative valency 2, and the valency of other elements is 
referred to this as standard ; electro-positive valency is 
measured upwards, electro-negative downwards from the zero
axis. Under these conditions most of the elements fall on a 
peculiar series of double, equi-distant, parallel straight lines, 
connecting elements in order of their atomic weights and 
separated alternatEly by distances corresponding to one and 
sixteen units of atomic weight respectively. 

If the plane be now folded into a cylinder with axis parallel to 
the and a circumference of eight units of valency, it is 
found that the upper and lower parts of the connecting lines 
coincide ; the whole of these lines then form a parallel pair of 
spirals on the surface of the cylinder, and valency in angular 
measure becomes directly proportional to atomic weight. 

The regularity with which the elements of lower atomic weight 
ran alternately on each of the parallel spirals is very striking, but 
this regularity is not maintained among elements of high atomic 
.veight, notable deviations occurring with most of the elements 
of which the atomic weight ranges from 100 to 130. The axis 
of atomic weights represents the valency + o or + 8 and is cut 
by the don ble spiral in fifteen points. There should then be a 
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group of fifteen elements having a valency of zero or eight, and 
their atomic weights should be, respectively, 4, 20, 36, 52, 68, 
84, 100, II6, 132, 148, 164, 180, 196, 212, and 228. All the 
known elements appear to be grouped together on certain regions. 
of the surface of the cylinder, other parts remaining comparatively 
bare. The only members of this family to be expected to occur 
in terrestrial matter will be those in the inhabited regions of the 
cylinder surface. The hypothetical elements having atomic 
weights 20, 36, 84, and 132 are the most necessary from this 
point of view. 

It seems reasonable to suppose from the peculiar position of 
these elements on the border-line between electro-negative and 
electro·positive valencies, that they should be more strongly 
electro-negative than the corresponding members of the sulphur 
group, and should nevertheless be without valency (or octads). 
They should, in general, be more volatile than the corresponding 
members of the sulphur group. As electro-negative valency 
diminishes in any group with increase of atomic weight, the 
element 196, if it exists, cannot be expected to be electro
negative. This element should be a volatile metal, heavier and 
scarcer than gold, and capable of easier reduction to the metallic 
state; it should be capable of forming an oxide R04 or a salt 
K 2R05• The volatile metal osmium agrees with the require
ments of this element very closely. Similarly, ruthenium may 
possibly be the element 100. 

Finally, argon falls naturally into the place of element 20, and 
possesses, so far as is known, the properties to be expected of 
this element in position 20 in the new group. Argon and 
element 36 should be comparatively abundant in nature, while 
84 and 132 should be scarce, but not more rare than selenium 
and tellurium. 

On Mr. Reed's system, argon should be element 36 if it be 
monatomic as now believed, and not 20 as he assumes ; the 
actual atomic weight found, 39·9, would then indicate the 
possibility of the presence in argon of some small quantity of 
element 84 or element I 32. It is remarkable also that, if 
helium has the atomic weight 4, it falls naturally in this group, 
and that its atomic weight deduced from the observed density is 
somewhat greater than this number. If this difference should 
be due to the presence of some small quantity of element 84, 
then the spectroscopic evidence leading to the conclusion that 
argon and helium contain a common constituent would be 
explained. 

POCKET GOPHERS OF THE CNJTED 
STATES. 

Bulletin No. 5 of the U.S. Department of Agriculture, 
.Mr. Vernon Bailey gives an account of the habits and life

history of the Pocket Gophers of the United States, which 
contains a number of interesting facts and observations derived 
from various sources. These curious little rodents live under
ground in burrows which they tunnel in the soil. \Vhen work
ing their way through the earth, they use the upper incisors as 
a pick to loosen the ground, while the fore-feet are armed with 
strong curved claws for digging. When a sufficient quantity of 
soil has accumulated behind an animal, he turns in the burrow 
and pushes it out in front until an opening in the tunnel is 
reached ; the earth is here discharged, and forms a hillock 
similar to the hills thrown up by moles. Gopher burrows are 
extended and added to year by year, and the course is marked 
by the hills of soil brought up to the surface. Gophers do not 
hibernate, as has been commonly supposed, but work steadily 
throughout the winter. They do a great deal of good in mixing 
the soil, and in this way are probably most useful on poor or 
uncultivated ground. But, on the other hand, in agricultural 
districts the animals are highly injurious ; they devour potatoes 
and other tubers and roots in large quantities, as well as corn, 
wheat, and other farm crops; and they destroy great numbers 
of fruit trees by gnawing off the roots. Gopher burrows also 
often do a great deal of damage in meadows or on the banks of 
artificial water-courses. So great is the harm done by Gophers, 
that in many districts bounties have been offered for their cap
ture. One of the most striking features of Pocket Gophers is 
their possession of cheek pouches opening outside the mouth . 
It is commonly supposed that these pouches are used for carry
ing earth out of the burrows; but Mr. Bailey's investigations 
lead him unhesitatingly to the conclusion that this view is 
erroneous; they are used only for carrying food-pieces of 
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