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cating what must be restored if fertility is to be maintained and 
lucrative yields obtained in &he future. Such knowledge is 
well-nigh indispensable at the present day to the grower of grain, 
roots, and fruit if he is to compete successfully with his intelli- 
gent neighbors. Chemistry can tell us, in a large measure, of 
the relative fertility of a soil and point out what elemeirts of plant- 
food may be lacking. I t  is the science that makes tbe barren and 
waste lands fruitful and is the chief agent in making " two blades 
of grass grow7 where there was but one before." To stock-misers 
and dairy-farmers it  lends its aid in sho\ving the requirements of 

of their satellites, so the motion of the stars around the common 
centre is far more rapid than that of the planets around our sun. 
I t  seems quite likely that all are moving in the same direction, 
and that the apparent motions of those having a sensible parallax 
are only the differences of their true motion<. The sun may ap)- 
pear to be moving towards EIerculea because it is nlgving in that 
direction more rapidly than the average of the stars. May it not 
also be the case that it is really moving in exactly the opposite 
direction hut more slowly than other stars? 

animals, the daily waste of the animal organism. It  as~ert~ains 
the composition and relative feeding-values of cattle-foods. It  
analyzes animal products, indicating their comparative ~vorth. 
Chemistry stamps the value upon artificial fertilizers. 

I n  the by.paths of agriculture, too, chemistry is of service. The 
intelligent investigator in the important subjects of insecticides 
and fungicides must prosecute his studies by thelight of chemistry. 
And so we might proceed, but space forbids. Let us, however. 
remember that history enlphatically shows that agriculture and 
agricultural chemistry have progressed with equal strides, and 
that for the future the indications arethat the relationship of these 
two will be still aloser. 

If in this short sketch our claim is made good, then wTe perceive 
that it is of paramount importance that agricultural chemistry 
sliould form part of the education cf every boy destined for the 
farm. Every public school in rural di~tr ic ts  should teach it, not 
merely theoretically, but practically. All the officers of our ex- 
periment stations should have a knowledge of its principles, since 
no department of agriuulture is independent of it. They at present 
are not only investigators but are also the teachers of the adult 
and practising farmer. How necessary it is then that all their 
work should be guided by an intinlate acyuaint'ance with that 
science which is not only the foundation of agriculture, but whose 
laws govern its operations. 

THE REAL &IOTIONS OF THE FIXED STARS. 

BY PROBESSOR A. \V. WILLIAMSON, AUGUSTANA COLLEGE, ROCK IS-
LAND, ILL. 

ITis very often stated in newspapers, and also stated in a num- 
ber of text-books on astronomy, that 1830 Groombridge has a 
greater velocity than the attraction of all known bodies in the 
universe could give it, We know not how many dead suns may 
exist, retaining their full power of attraction, though no longer 
giving 11ght. 

We do not, however, need t l~ i s  supposition to account for the 
velocity of 1830 Groombridge. Granting I he laws of gravitation 
universal, we are able to account for any finite velocity, the at- 
tracting bodies possessing any finite degree of brightness, by sup- 
posing theje bodies sufficiently large and distant. 

Imagine a grand central sun just as dense as ours and a quiu- 
tillion times as bright, in proportion to its surface. Suppose its 
distance lo7= times that of our sun. Suppose its periodic time 

times that ot our earth. Its mass would be (1072)3 s (10i4)2 
-- 1 O 2 I 0  t 10108= 1O1O8 times that of our sun. Its radius would 
be = l o 3 %  Its apparent surface would be (lo5% 
= (lOls) = times less than our sun. Its brightness woulcl 
therefore be 1quintillion =10-ls or .000000000000000001 
part of that of our sun, that is, it tvould be as much fainter than an 
ordinary star as the star is fainter than the sun, invisible even by 
the Lick telescope. 

Our system would therefore rnove in its orbit around this cen- 
tral sun as many times more rapidly than the earth moves in its 
orbit, as the diameter of the orbit i; greater, divided by the num- 
ber the periodic time is greater, that is l o T 2s l o a 4= AS our 
earth moves over eighteen miles in a second, our system must, on 
this supposition, n1o~~e  over eighteen quintillion miles in a second, 
or about one hundred trillion t~ules  the velocity. 

I t  is difficult to concellre that so g ~ e a t  a sun can have any real 
existence, and still more difficult to imagine we are moving with 
such velocity. I t  seenlr to me, however, not improbable that as 
the motion of the planets in their orbits is m u c l ~  greater than that 
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T h e  Ancient Libyan Alphabet. 


PROFESSOR
KEANE in Science, Sept. 23, having acknowledged 
that he referred to the wrong book, sliould have been ingenuous 
enough to say that, in the book he did refer to, the primary forrn 
given of every letter in the Libyan alphabet is reclillnear, or a dot. 
As he was not, I offer to place the book in the hands of the editor 
of Science for anyone to convince himself that this is the case. 

I t  is a strange misapprehension of the most iniportant point at 
issue on the part of Professor Keane, to call the form of the letters 
" of secondary importance." Their disynted origin can he ascer- 
tained only hy discovering their. original forms. 

If Professor Iceane had f u r t h ~ r  been ingenuoufi t)uo~igh to state 
t ~ l h yHanoteau likens the writing of the Touaregs to Arab and 
Hebrew, he could not have ventured the perfectly incorrect in-
ference he fathers 011 Hauoteau, that it is ..Semitic." Hanoteau 
refers solely to his belief that the Touareg writing is always read 
from right to left; in which opinion he was mrong, as X have 
plenty of documents in t i jnco- to shorn. 

I shall say nothing further of Professor JZeane's view of the 
pronunciation and meaning of the word tifi~znrthan that every 
derivation I can find of ~t by French scholars regards the ini t~al  
t as part of the radical; which would effectually dispoye of the 
fanciful hypothesis that it comes from Phce1zicin7z. 

D. G. BRINTOS. 
Media, Penn., Sept. 27. 

T w i n s  Among the  Indians on Puge t  Sound. 

TWINS among the Pndianli of Puget Sound are very uncornuion; 
but in former times, when any did appear, they had an exceed-
ingly hard time, as the Indians were superstitiously afraid of 
them. During the past eighteen years, I have ltnomn of but one 
pair among the Twana Indians, and one pair among the Clallams. 
The Twanas were well taken care of, as the parents had always 
lived on the reservation, where the Indian agent hacl previously 
had a pair ; and so they had had an opportunity of seeing the white 
customs in regard to them. These parents had also been educated 
in school, and were quite civilized. To all illtents and purposes 
they were white, and so nothing was done about them except 
that there was some talk about the fornler custorns in regard to 
them. 

But the pair among the Clallanls did not fare so well. Their 
parents were old-fashioned Indians, were surrounded by olcl-
fashioned Indians, were about eighty miles from the reservation, 
and they had never had a honie on it. The home of their parents 
was in Fort Discovery, but they were a t  Neal1 Bay, catching seals, 
about eighty miles from horne at  the time the twins were born. 
Immediately the Neah Bay lndians became afraid of them, and 
quickly drove them and their parents away, as they were afraid 
that the twins woultl scare all the tish away froni their \-raters. 
Accordingly, the parents returned to Port Discovery on a steamer, 
though the Indians mere quite un\i,illing to have then1 go in that 
way, fearing that they would frigl~ten all the fish away; and 
earnestly wislied them to walk the entire distance, over niountairls 
and through the forests or on the beacl~, tllthougll tllertl was 
neither beach or road much of the way. 


