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rotation commenced. The direction of the stems 
can be well seen in figs. 6 and 2. 

The cause of this mode of growth being, of course, 
the outward radial tendency of the plantlet in reac- 
tion upon the centripetal force acting through the 

soil, we may put the intensity of t l ~ e  iiew illodifier . -

equal to the centripetal acceleration, CF)~V-.This 

gives a centrifugal 'force,' so called, of 5,248 degrees, 
or 8.4 g ,  at a radius of six inches. If we put 31 0 
(fig. 7) equal to gravity, and 21N equal to this cen- 
trifugal 'force,' then, for an ideal case, Jf P will 
represent the resultant direction of the growing 
rootlet. This is but very loosely approximate to the 
observed positions, as might be expected. 

CIIAS. S. QLICHTRR. 
N o r t h - w e s t e r n  u n i v e r a i t y ,  Evanston, Ill., 

June 21. 

Perforations in w o o l  fibre. 

I n  my investigations in wool fibre Ihave found some 
defective hairs that were perforated in places, evi- 
dently while growing on the sheep's back. As the 
perforations are perfectly circular, i t  would indicate 
that they are made by some creature at present un- 
known. Would it  not be worth the while of some of 
your scientific readers to examine into the matter, 
and discover, if possible, what the perforator may be, 
and whether i t  is likely to remain as little injurious 
~ L Sat present ? JOS.31. WADE. 

E o ~ t o n ,July '7. 

The  evolution of petals. 

I n  Mr. Grant Allen's interesting treatise 011 the 
'colors of flowers,' the first chapter dealswith the evo- 
lution of petals from stamens, in which the author 
shows that petals are but specialized stamens set apart 
for the purpose of attracting insects. Iiis proofs are 
such that no candid reader is likely to finish the chap- 
ter, and apply its principles to the flowers he meets in 
his every-day walks, without being convinced of the 
correctness of the author's views. The gradual deael- 

opement from stamen to petal can be seen in most of 
those cultivated flowers which exhibit a tendency t o  
become double, as well as in those which have already 
become so. 

But i t  wonld seem that Xr. Allen had overloolred 
one point in the method of evolution. Throughout 
the entire book the idea is given that the process of 
evolution begins by the $laments becoming flattened. 
Thus, on p. 11,taking the English water-lily (Nym- 
phea alba) as a typical example, the author says, -

" I n  the centre of the flower Re find stamens of the 
ordinary sort, with rounded stalks or filarnents, and 
long, yellow anthers full of pollen at the end of each; 
then, as we move outward, we find the filaments grow- 
lng flatter and broader, and the pollen-sacs less and 
less perfect; next we find a few stamens which look 
exactly like petals, only that they have two abortire 
anthers stuck awkwardlv to their summits: and finally 
Re find true petals, br&d and flat, and without an? 
trace of the anthers at all. Here, in this very ancient 
though largely modified flower, we have stereotyped 
for us, as it were, the mode in which stamens were 
first develo1,ed into ~e ta l s .  under stress of insect selec- 
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tion." 
Again, on p. 115, he says, " I t  has been objected 

by two or three authoritative critics, that the original 
petals need not have been yellow, because they rep- 
resent the flattened filaments, not t7te cinthe~s;" and 
the author goes on to show that filaments are usually 
of the same color as the petals. 

FLOWER OF CYDOXIA YULiiARIS, SHOX\~I;ili TRINsFOnX.kTIOX 

OW S T I N E N S  TO PETAlrP. 


An examination of a number of our common flow- 
ers shows, that, in many cases at least, the evolution 
of the petal begins with the anthey rather than the 
filament. Thus, in the common quince (Cydonia vul- 
garis), many of the flowers possess stamens of whicli 
the anthers have become petaloid, while the filaments 
are of the normal type. Some of the anthers are 
merely flattened on one end; others are more so; 
nhile in others the anther has become a flat, white. 
petaloid disk on the end of a normal filament. From 
this, every gradation can be seen to the nornlal petal. 
I n  this instance, not only the pollen-walls, but the 
pollen itself, has become petaloid before the filament, 
has been at all modified. In  the flowers of the mock- 
orange (Philadelphus coronarius) the same transition 
often occurs, as well as in Inany of the double flon7ers 
of our qardens and conservatories. 

VLARICNCCX. WEEI). 
Agricult~iralcollege, T , a n ~ i i i g ,Xlicli. 

Metallic circuits in cables.  

When the full text of 3fr. Gisborne's papei, read 
before the Royal society of Canada, is published, i t  
will be shown that his anti-induction experiments 
with all metallic circuits in underrrround cables were 
made in connection with an elect$c target, for which 
a prize medal was awarded to hi111 at the London 
exposition of 1562; and the diagrams attached to his 
paper mill also explain why parallel metallic circuits 
in a ~ r ~ t ~ l t i p l ecable, unless twisted according to his 
design. - r i l l  not eliminate induction of currents in 
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neighboring circuits. Srtbnlarine metallic circuits, 
both insulated and uninsuluted, and operated upon 
the open-circuit system, were also experimented upon 
by Mr. Gisborne, in conjunction with the 1ateIIort. F. 
0. J. Smith of Maine, during 1858-59, all of these 
experiments being upon recoril. D. H. K. 

Too big to swallow. 

Some young Inen standing on the shore of the U s -  
sissippi, June  27, near this place, saw something sin- 
gular on the water. On goinq out to it with a boat, 
they captureil it, ar~il  it proveil to be a catfish with a 
land-tortoise in its mouth. The fish weighed a little 
less than twenty pounds. The turtle was about five 
inches across the back. I t  was fast within the jaws 
of the fish, requirinq coi~siderable force to extricate 
it. I t  was (lead. The fish was in a ilemoralized con- 
dition, allowing itself to be captured with the hanils. 

P. J. FAKXSWOK~H. 
Cl i t~ to t~ ,Io. ,  Ju ly  3. 

The gyration of a vibrating pendulum. 

Referring to hlr. Hendriclrs's note on the gyration 
of a vibrating penilulum, in which reference is made 
to one of my statements, I wish to state that in the 
original paper tile expression of T by oversigllt was 

T = sec 8 X one day. 
The error was discovered soon after priirtiny. 

When this was corrected in the reprint, it was not 
observed that it woiilil make the sentence quoted by 
Mr. Hendriclrs state what was never intended. 

titudes to united action. I11 literature and 
science i t  is quite as absurd to say that " the 
higher education of the few mainly affects 
themselres." A doctrine more fatal to the 
progress of knowledge, or more pcmicions to 
the welfare of the people, could hardly be 
uttered by an i~itellectual demagogue. Did the 
liighcr education of Plato, Aristotle, Enclid, 
Pliny, ' mainly affect themselves ' ? Dicl the 
higher education of Homer, Dante, Virgil, 
Shalispeare, ' mainly affect themselves ' ? 
I3om mas it with Columbus, Luther, Newton, 
Bacon, Faraday, -did their higher education 
' mainly affect themselves ' ? For ~vhose bene- 
fit all the researches of Pasteur and Koch, -
' mainly themselves ' ? 

If Gen. Butler mere alone in cherishing the 
fallacy that advanced education is a luxury, 

W. FMRREL. 

H I G H E R  E D U C A T I O N  A N D  T H E  iIIASSES.  

A r 0 P U L . m  fallacy in respect to the worth 
of the higher edncation has rarely been so 
clearly put as it is by that master of fallacies, 
Gen. Benjamin F. Butler. I n  his recent 
response to an illvitation from the National 
educational assocation to attend the conven-
tion in Madison, Wis., he says, " The higher 
education of the few mainly affects themselves ; 
but the education of the masses, wl~ic l~  sl~all 
leaven the whole lump, is the founclation upon 
which the permanency of our government must 
rest at last." I n  other morcls, Gen. Butler 
asserts that it is the dough, and not the yeast, 
which acts as the leaven. 

Every intelligent patriot is in favor of popular 
eclucation, but who are to be the teachers of 
the people? Gen. Butler replies, I t  is the 
eclucation of the masses which shall leaven 
the lump." The boy is to lift himselfover the 
fence by pulling at the straps of his boots. 

I t  is not eren true in politics that the masses 
leaven the lump : it is the men of i~itellect 
who instruct and persuacle and incite the mnl- 

which pleases a few impracticable souls, and 
does no good to the masscs, his mords might 
pass unnoticed by Science; bnt this deceptive 
doctrine sways many, even, of those who are 
devoted to teaching. I t  crops out in educa- 
tional conventions and in educational journals. 
The fallacy sllould be pointed out whenever it 
is uttered. The progress of the masses, the 
improvement of any age or any people, depencls 
upon great men ; great men are nurtured by 
great ideas; great ideas are developed by 
higher edncation, -the education which goes 
beyond that which is obvions to the abstract 
and fundamental, -tile education which raises 
hard questions in respect to the unlinown, and 
proceeds to seek the answer, confident that 
the discovery of every great truth will sooner 
or later contribute to the welfare of mankind. 

This is an education which cloes not mainly 
affect the few and cultivatecl : it elevates the 
masses. If this truth sl~oulcl ever become 
clearly understood by our countryn~en, they 
will do as much for higher education as they 
have done for popular instruction ; and a happy 
(lay it mill be for American civilization. Uni-
versitieq and schools of science mill flourish as 
they hare never clone before ; the government 
mill be servecl by men who know, and not by 
men who guess ; the public health, intelligence, 
morality, and prosperity will all li(3 promoted. 


