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I t  has been well said, that the poorest day that 
passes over us is tile conflux of two eternities : it is 
mdde ul) of cmrents issue from the remotest 
and flow onward into the remotest future. 

on the 27th of june,Is29,an event took 
which was to have a nlarked influence the intel-
lectual developinent of the United States, for on that 
day jamesit^^^^^^ died at G ~ ~ ~~ ~~bequeath-l~ 
ing his whole fortune to the ,-itizells of tile united 
States, in trust, " f a y  the filcyegse nlld dif21sionof 
k~zozuZe&-en?/zolzg7fzen." 

on the 6th of ~ ~ 1838, ~ ~presidellt vall 
Bmen had the satisfaction of anaounciag to Congress 
that the ,-lailn of united states to this legacy 
been fully established, alld that the molley had been 
received by the Government. 

~h~ question then arose, what plan could be de-
vised to carry out the intelltions of testator. 
other words, how could u the illcrease and diffusionof 
knowledge among men" be best accomplished. 

oneof the first prollosals for smith-
sonian fund was a scheme of founding a university 
of grade, to teach ~ ~~ ~ ~ i ~ ~L' IT^^^^^, 
oriental languages, alld other brallches of learnillg, 
including rhetoric, poetry, laws of nations, kc." For-
tunately, such counsel did not prevail, alld after nearly 
eight years of debate, alld even a proposal to return 
the llloney to ~ ~ beillg voted~ l ~ wasa bill ~ 
passed by Congress organizing the S l~~ i thso l~ ia l~Insti-
tution oil its present basis. 

Such, briefly stated, was the origin of the Smitllsoll-
ian Institutioll, and in 1llemory of its foullder the pres-
ent Secretary, Professor Sl,encer F. Baird, directed 
Mr. William J. Rhees to a biograplly% of 
jalnessmithson, work being olle of the lllost 
recent publicatioils of the Institution. 

The  gelleral scope of this work is good, alld it 
be adlnitted account of establisllmellt 
of this ~ ~was called~for. 1ve~ ihowever, 
express our regret that such an elaborate description 
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of Sinithson's aristocratic connections was presented, 
especially as the history would have been equally 
complete without this superfluous addition. The 

1 connection of the " r~roud" Dukes of Northum-
berland and Somerset with Smithson was hardly of a 
nature to be recorded in a form which should con-
stantly bring the facts before the present generation 
and ~osteritv. 

~ i l ecirc;instances of Smithson's birth cannot be 
ignored, but there is no reason why they should be 
paraded before the public; we therefore would have 
dis~ensedwith the portrait of the first Duke of 
Northumberland in this volume, and relegated the his-
tory of his life and death to the highest shelf in the 
Smithsonian Library. 

Stript of such su~.roundings,the nlemory of Smith-
son must ever be dear to the people of this country. 
H e  was a man thoroughly inlbued with the spirit of 
true science, and an active and industrious laborer in 
one of the most interesting and important branches 
of research-('mineral chemistry." His happiest hours 
were spent in the laboratory, where he carried on a 
series of experiments, which were recorded in the 
trallsactions the Society Lolldon and 
other scientificjournals of the day. Such being the 
direction of Smitllson's scientific pursuits, we trust 
that the advancement of the physical sciences nlay 
claim the attellti011 of the officers of this institution, 
and that they lllay be illore duly represented in future 
leports. 

Since the death of Smithsoa, Chemistry has attained~ , , 
a higher rank among the exact sciences. New ineth-

O ~ Sand instruineilts of analysis !lave been introduced, 

while other branches of science have advanced at an 

equal ratio. New ineans " for the increase and diffu-
~ b ~ ~ ,
sion of knowledge among lllen7" have come to light, 
and aillong these the production of improved scien-
tific nlan~xals,and the illcreased number and excel-
lence of scientific periodicals and journals, inay be 
mentioned as having largely contributed to such re-
sults. Science at the present day is no longer mon-
opolized by a select few, but is claimed as the coillillon 
heritage of the thousands who have the intelligence 
to appreciate its value in developing the highest facul-
ties man. 

Thomas Carlyle considered that " to  know the~ , k ,
divine laws and harmonies of this Universe nlust al-

be the highest glory of a l n a n 7  and llot to 
them the highest disgrace for a lllall." This Jo~lrllal 
rel)resellts olle of the latest attelllPts to place at the 
disposal of all interested in scientific pursuits andd
hull1an Progress, a weekly jourl1a1 worthy of the sub-
ject discussed. We are glad to find that our efforts 
have been appreciated, and the constant receipt of 
letters of welcome, co-operation and aid, increases our 
hopes for the futme. An10llg our latest subscribers, 
we find three residing in Japan, one in ~ucknow,  
India, another in New Zealand, and the directors of 
the Royal observatories of Brussels, Lisbon, and 
Ronle have added their naiues. If " SCIENCE" is 
thus in denland in foreign countries, we trust to find 
our I~o i l~esubscription list rapidly increase, which~ ~ ~ i ~ ~ 
will enable us to elllarge inlprove the journal 

in various ways, thus adding to its usefulness. 


Lord Brougham observed, that to instruct the peo-

ple in the rudiments of philosophy, and to obtain 
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for the great body of our fellow creatures that high tuting the amplitude of the vibration. T h e  limits to  
improven~ent, ~vhich both their understanding and this nlovenlent illust clearly be between b d o when 
their nlorals fit them to receive, is an object sufti- 1 there is no vibration, the absolute zero of the atoll1 
ciently brilliant to  allure the noblest anlbition. With- ; and e which can never exceed $ ;r and indeedL-

out claiming such lofty aspirations, the promoters of 
" SCIENCE" yet look forward to the time when their 
efforts to establish this journal nlay be recogllized as 
at  least a step in that direction. 

+ 

ON THE AMPLITUDE O F  STIBRATION OF' 
ATOlIS. 

PROF.-4. E. DOLBEAN,TUFTSCOLLEGE,MASS. 

~l~~~~ is llo\v suficiellt evidellce for belief 
the killetic ellergy of atollls alld lllolecLllescorlsists of 
two olle of whicll is ellergy of trallslatioll or 
free path, the other of a change of for111 due to vihra-
tiolls of of the atolll or lllolecule toward or 
a\vay from its celltre of 	 of a gas 
is i m n ~ e d i a t ~ l y  	 telllpera-due to the forlner wllile the 
tme  of the gas depends solely up011 the latter. These 
two forlns of ellergy lnust illdeed be  equal to  encll 
other in a gas under uniform conditions; for if oile 
exceeded the other in energy when there is as free a 1 
chance for exchange as aillong the atoins of a gas, 
there would result an increase of pressure on the one 
hand, or an increase of temperature 011 the other. 
hTow the kinetic energy of a mass ?/c and velocity 7 ,  

?iz 7 ~ "  
is expressed by ---- and applies as well to a n  atom 

as to a lnusket bullet, and if we take the lllass of the 
hydrogel1 atoll1 as unity and em11loy the calculated 
velocity of llydrogel~ atollls a t  0" Cent. and 760 mm. 
pressure, ilaillely 1860 metres per second, the energy 

will he -(18Go)g. 
2 

We k110~~7 also how many tinles the llydrogen 
at0111 vibrates per second, by dividing the velocity of 
light per second by seine chosen wave length i ; so . 

that = 
"d If ati;elltio,l be now to tile vi-,, 
I, 

i n ~ ~ s talways he less than that value; for when half 

the major axis of the ellipse is equal to that it has 


1 	 becoine a straight line. As atomic vibrations result in 
ui~cl~ilationsin ether it is evident that amplitude b crT 
~vill g i ~ - e  a n  undulation n f show11 i11 continuous line, 
while inaxiilluill amplitutle c e would give same wave 
length shown in broken line. T h e  greater the actual 
thickness of the ring the less nlust he the possible nlaxi- 
illuill amplitude. 

T h e  amplitude then becomes coillparable ~ ~ r i t h  the 

diameter of the atom, and in this discussion the as-

suined diameter is the one given by Maxwell, namely 

.0000005 


The  numerical value of 4 ~r for such a diameter 

is . o o o o o o ~  11111-1. which represents the theoretical 

maxilll""1 amplit~ide for a llydrogell atom. 


I f  any hydrogen wave lellgth he taken, say C = 
.ooo656z 111111. the ratio of Wave length to l l l a x i l ~ ~ ~ l l ~  

.000656z 
aml~litude is = 1640, that is wave length is 

. O O O O O O ~  

1640 times such amplitude. But hydrogen C is not 

the fundamental vibration, hut according to Stoiley 

is the 20th harmonic of a fundaillental llaviilg a wave 


,013127714

length of .0131277 14 111111. and -~0000004- = 32819. 


Tha t  is, it is 32819 tiines greater tila11 the amplitude. 

xow,sir  T'\Tillialll T~loll~sol~, on
ill his calculatiolls 


the allloullt of energy in t I ~ e  ether, assumed that the 

allll)litude sllould llot exceed one-hunclredtl~ of the 

,v,e length, hut that value is evidently very Illally 

tinles too large. A11 undulation wit11 the ware leagth 

of this fundamental for hydrogen is nearly twenty 

times loilger than the loilgest one that can be seen ; 

and as the se~lsatioil of light depends ~ipoll wave 

length and 110t upon amplitude, or what the eilergjr 

of the ray, it follows that Dr. Drapers' deductions 

concerning the tenlperature of bodies heginning to be 


brating atoill 13ossessing the saille energy as in the 
free path nlovenlellt, it will 1)e seen that its zjeZoci<~~of 
vibisntio/~must also he equal to 1860 metres per 
second. But vibratory velocity is the product of a 
nunlber ?I into a n  amplitude n , so that v = / t l r  = 
1860. 

Adopting the vortex-ring theory of matter, the dark 
ring represents the atom which, ~~rhe11executing its 
sinlplest vibration assumes consecutively the conju- 
gate ellipses and any point n in the circumference 
will ilaove over the line b 4 the latter distance consti- 

luminous will llot llecessarily apply to gases, for when 
extra energy is imparted to the atoins of a gas it is the 
amplitude of their vibrations that is affected, and if 
tile inlpacts are suficieiltly frequent sonle of the has- 
~lloilic vibrations may appear contino~isly, but they 
will not thereby necessarily indicate a higher tempera- 
ture, but shorn that the energy is distributed in two or 
illore periods, some of ~vhich have resultiilg undula- 
tions which may be seen ; hut this mill depend up011 
the density of the gas. S~il)l)ose a body capable of 
vibrating n times per secoild for its f~indamental, be 
struck b times per second; then will the rate of vi- 

bration he interfered ~vitll 
n 
- times. If' b he less
b 

than n, then will the f~indamental vibration have inore 
than its required interval het~veen impacts, and a cer- 
tain nunlber of these fundanlental vibrations wlll be 
made per second. If h b e  equal to n, tllen, after the 
first impact, tr. will vibrate in its own period with in- 
creasing aml~litude, ~vithout interference. I f  b be 
greater than n then will the impacts interfere in all 
phases of the vibrations, the fundaillental mill be  
destroyed, and only some llarnlonics ailcl irregular 
vibrations will be possible ;but the nunlber of impacts 


