
October 6, r893.l 	 SCIENCE. 

act as secretary, vacated the chair in favor of Prof. A. H. known follr-lore esiqting in Ce liada Of this he urged 
Chamberlain, of Clark University, irorcester, Mass. the importance of a systematic quest. 

ljepors were then rend on '.Canadiau Yollr- Songs," by i'rofesso~. Ci~a:n'!)eri~tin r e d  (In part) a paper on <<The 
air. J. lr'eacle of Alontrcal; on "So:ne Popular Oaths," by Mythology of the Colni-rlbian Discovery," poiating out the 

m3ioine, oi iduebec, ,tn~I by b'foi. IE. ;.Jlr. lieti O i t ~ t - far-ri?ac:liug revivai of EIc11e::ized Celtic and other niyths 
lain, oi I,oaudn, Africa, on "5ome Carrses of the Keit~rtla- 
tion of Civili~ation in Africa " Mr. C:hat!ain s paper was 
the first-hand tsstinloay of one who linew them intimate- 
iy by yearrs of residence and close a+socinBon, to the 
s ~ l p e ~ ~ o r l t yof the African race (the Bantu) ph)qicnl!y 
;ntellac.tu:~!ly. Nc con!'ei :ed thnt hc!~:ttl been e~iac,ted to 
regard the negroes as the io\vesl; in the acsic of 11um:~n 
creation, an uusuccessful atiempt a t  :-iltln-m,lriag a,!ld a 
clog on the wheels of progress, and 'ch3.t the ~uoiler i t  was 
~iladeto give plme to the Xuropeiln race the better i t  
~ v o ~ l d  3 u t  his prejudice had gradually be for the world. 
yielded to the logic of f d s .  .Lie found natives of Africa, 
he said, not only on a liar with Portugi~ese, German and 
I<ng!isb, \~;llen they were given the same advantages of 
education, but  even in advance 01 them. He  gave in-
stances of such wpexiority in bilsiness, in the professions, 
in literature ant1 science, from the German and P'ortu-
guese sett1erie;lts in \\,hioh he hacl resided. l1ovi~ theil, 
their iuteilectual powers being thus uasarpasscd, has i t  
happened thnt %he natives of  Africa have been left so far 
behind not oniy by the white, bu.h the yellow and, some 
my, even the red races Y To this natural question M. 
Chatlain replies that, after nine years of personal experi-
ence ant? a much larger period of study, he had come to 
the conclusion that the causes for the stttgnation of the 
African race were: (2) Seclusion; (3) The lack of a sys-
tern of writing; (3) liolygamy and Matrittrchy; (4) Sinv-
ery, and (6) The Fear of Witchcrafk. Each of these points 
the essayist treated. cieariy froril his own experience 01 
tll8 working of the system or defect which he condernneil. 
Professor Chamberlain having thanked Abr. C'lj.atlai11 for 
his vnlilable paper and invited discussion on it, some of 
the nlelnbers questioued the correctness of Elr. Chatlain's 
esti~iiateof the negro's intellect, anti declined to accept a 
few esainples of proficiency as the basis of so sweepiuu a b
theory. P)rof. Uliatlain replie& to these criticisms, giv-
ing the reason for his belief, which was an actual ac-
qu!l.intance with the uegroes of several of the Portuguese, 
German alid British colonies. 

I n  the evening a conversazione, which showeil some 
ilovel features, was haid in the I3ecit:~l Mall, St. Catherine 
street, ancl was well attentled. It consistecl of illustra-
tions of the music of Canadian folk-songs; of examples of 
8Iontreal street cries, repeated by phonograph, with lan-
tern views of the criers exercising their callings. The 
musical part of the programme wn,s in charge of Jfr. H. 
C. St. Pieme, I,). C., and Mr. St. Pierre, and the cries, the 
success of which mas largely due to Dr. TV. Q. Nichol, 
were in the care af Mr. Prowse. Ex-Mayor H. Beau-
grand gave a lecture on pictographs, with lantern illus-
trations from LR23ontan, etc. Altogather a pleasant and 
not uninstructive evening was spent 

On Thursday, the Llth, Professor :'enhallo~v presiding, 
the reading of papers was contiiiuoil. XI-.Newell treated 
of "The Study of Folk-Lore, I t s  Xaterinl and Objects " 
Having defined folk-lore, in its most comprehensive sensa, 
which transcended the bo~inds set by the literal meaning 
of "folk" as virtually ecluivalent to the Latin "vulgus, ' 
with which it is allied, he went on to show the vast range 
of the science. Conteiuplatiug its i~lental and spiritual 
bearings, he sugget.,ted, as possibly acceptable generations 
hence, the term c'pal;oo-noology ' (aiislogous iu formation 
to palaontology) to indicate tho scientific histo;?. ol mind 
through the long course of its development. Then, after 
surveying the field in the old world and the now he 
directed attention to the great mass of practically un-

dile to tire disclosure of CIS-htla~ltl:: I i ~ n ~ i  foul* ceuturies 
ago. :Ie roierred to the 'i'err~rtnoge (or land of perpot-
ual you~t l ) ,  ~~alhal la ,  hvalioa, St. Brends~n's Voyage, 
Chic~zra, Cebola, Sorumnbega, Bldorado, as ~vcll  as to the 
old At1:~iltic myth, the Garden of tlle Besperides, the 
Tnsulce ~'c)rtilnat:e an4 other divagations of Qrgeli and 
l to~nani i l j  tlloiogy, : ~ n d  from 1lass:tges in Shaliaspeare, his 
conteinpo~arlesad Cue writers that fol!o~:ed then1 down 
to a corilparatively ieceilt clate, he sho~vecl h: )~the renas- 
cence of those oid-lvovl(l sbol ies iufluonrm?i the minds of 
succeeding gener~t ions  hie melztlonetl the i;buetsalcoatl- 
St. 'i7horrrns hyp ,thesis and other theorids of \\rllite cuiture 
heroer visitin= the uresfcrn ~vorld; &IAC~OC. Arllizsous,tile 
tho notioil of Albino anti negra Iinlian.; and other imag-
inary or rnoustrous beings. 

3Er. Noweli r e d  nn interesting paper by Mr. F. D. 
Berjeur on 'ci)e-Ltr:i! and Sinistral Ceremonial Circuits," 
wliich tret~ted or' popcllar idoas as to the direction in 
wllich cert tin processes, culinary, industrial, medicinal 
and religious, should he condncted. A paper was also 
read on "Devil-\Vorshippers of Indla," by Dr. Thomas S. 
Balmer oi Salt l a k e  City. Papers on the folk-lore of 
the ilzorian Portuguese of N ~ J B  Prof. TV. R.England, by 
kang:  a coliiperatjre study based on one of the Brer Rabbit 
cgcle of folk-tales, by Professor Gerber; a paper on Irish 
folk-lore, Izy 31rs. Ji: Fowell Thompson, etc., were pre-
sented by the Hecreta~y. 

The Committee oil Nominations made the following re-
port: 

President, i'rof. Alcee Fortier, New Orleans; First Vice 
Pre~ideni ,  Capt. IV. Xntthems, U. S. ;I, Port  TTTingate, K. 
36.; Second Vice Fresident, Rev. J. Owen Dorsey, Bureau 
of Ethllalogy, TVashington, D. C.; S e w  Councillors, Pro-
fewor Penhallow. T,iontreal; Prof, 31. i\l. Curtis, i'l~xdsc~n, 
0 ; Dr. A H. CLlamberlain, TVorcester, 3Iass ; Curator, 
Stewart Culiil, Philadelphia. The other officers are, ItT. 
TjT. Nemell, C:lmbri~lge, Alass., Permanent Secretary; Prof. 
6.Walter l i 'e~~kes,  Boston, Nass., Correspondiug Secretarx; 
Dr. John N. Houton, New York City, Treasurer. The 
committee proposed as honorary members t11c foilowing: 
9. liamrence (kolnme, President of the English Folk-Lore 
Society; Prof E Z 'b'ylor, LL D., Superintendent P ~ t t s -
Eiver's ?i/Iuse~~n~, editor ilTelusznp,Oxford; H. Gaidoz, of 
Paris; Paul Sebillot, Secretary of the 8ociete de Tradi-
tions Populaires, Paris; Dr. 17. S. Krauss, Vienna; Jean 
Karlowitz, TJTilrsa~v; Dr. Kaarle BSrohn, kIelsingfors, $'in- 
lantl; Dr. (huseppe Pitre, Palerrno, Sicily; Prof. 9. C. 
Coelho, Cniversity of J~iubon; J o h  Batchelder, Hako-
date, Japan; EIoratio Hale, 31 -I.,Clinton, Out ; Major J. 
IV. Po\vell, Director of the Geographical @,nil Geological 

Blxrvey and of the Eureau of Ethnology, TVashington; Dr. 

19. G. Urintorz, Univerjiiy of Pennsylvania, Philadelphia, 

P;1-.
-

The foregoing no~uinatiolls being submitted to the 

meeting, >%-ere approved. New Orleans was proposed as 

the next place of meeting, but  no decision was arrived at. 


R. TT. 

SOLLIE ltEJ6 I R K 5  OX 	Ti-IE IliINETiC THEORY O F  

GASES.* 


I:'; '. TOJ T. CR PRI-XTOU, H1lIS,RG, GCB\IZWE 

Trrc tlleorex thaC the velocities of the molecules of a 
gas vary . L b e t ~ ~ e e n  zero and insnity" (between zero and a 

Rep~irited,hv ~eques tof the author, from the Philosophical 
Slagazme lor Map, 1891. 
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velocity indefinitely great) would seem to give the idea 
that the velocities are enormously great sometimes. 

Bu t i t would appear tha t there are distinct physical 
conditions tending to limit the velocities of the molecules 
of a gas ( i e,, the velocities capable of being acquired in 
the accidents of collision). Firs t , there is the friction of 
the molecules in their passage through the eether. This 
must he considerable at high velocities, • since meteoric 
dus t is measureabiy retarded from this cause; and the 
relative friction or resistance to passage increases as the 
size of the body diminishes. So tha t probably by the 
known small size of molecules, the friction must be very 
great. Second, the resistance to passage is augmented 
from the fact that the molecule is in vibration (or some 
analogous motion about its centre of gravity) in the 
eether. The molecule is like a rough body then, s t i rr ing 
u p the aether dur ing i ts t ranslatory motion, which must 
greatly augment the resistance to passage. That there 
i s friction in the setter by the passage of molecules is 
also confirmed, as it seems, by the fact t h a t waves of heat 
and l ight contain energy. Fo r how should a vibrat ing 
molecule impart energy to the aether without friction or 
resistance ? The resistance is, in fact, a measure of the 
energy imparted, I t appears a question whether, if the 
amplitude of the vibration (or motion which stirs up the 
aether) of molecules were known, the friction or resistance 
could not be calculated therefrom. Fo r we know the 
number of vibrations accurately hj the spectroscope, 
and the energy imparted to the aether (or contained 
in the waves), by the thermopile. To deduce the resist
ance to passage represented by the act of vibrating or 
swinging, we only appear to require the amplitude of 
vibration then. Perhaps a limiting value for this could 
be approximately arrived at. 

Another cause tending to reduce the velocity of t rans-
latory motion possible to the molecules of gases in the 
accidents of collision, consists obviously in the fact that 
the internal motion of the molecule (vibration, rotation, 
&c.) is proportional to the translatory velocity. So if a 
molecule attained an excessive translatory velocity, it 
would acquire an excessive vibration. This vibration 
would soon dissipate the energy in the ssther in the form 
of waves of heat; and at the next succeeding collisions, 
the molecule would acquire a relatively slower translatory 
motion, as it could not retain the necessary vibratory mo
tion (internal motion) which is the essential accompani
ment of a very high translatory velocity. So, therefore, 
from all these causes, the speeds capablo of being ac
quired by the molecules of gases in the accidents of their 
encounters, are probably moderate; and far less, perhaps, 
than might be inferred from the theorem tha t the veloc
ities vary between zero and a velocity indefinitely great. 

Kef err ing to a letter received from the late Prof. Clerk 
Maxwell, I find that—"The number of molecules whose 
velocity is more than five times the mean velocity is an 
exceedingly small fraction of the whole number, less than 
one millionth. Bu t if thei~e were 10ICO molecules, many 
millions of these would have velocities greater than iive 
times the mean, and yet this would produce no appreci
able effect on the wbole mass." 

I t seems, then, from the above that the number of 
molecules at taining high speeds is relatively rare. Bu t 
it appears none the less worth not ing distinctly tha t an 
indefinitely great velocity would mean a velocity indefi
nitely greater than the speed of l ight even. Suppose a 
few molecules to attain extreme stellar velocities of say 
200 miles per second; it is evident that the friction in the 
aether (appreciable in the case of meteoric dust) would 
commence to tell in reducing the velocity. And as for a 
molecule supposed to acquire the speed of l ight itself, 
the molecule would (in traversing the sether) resemble 
much a cannon ball moving through the air at the normal 

speed of the air-molecules themselves—about 1600 feet 
per second—where the resistance to passage is very con
siderable, so it seems that there are in practice physical 
conditions limiting the velocities attainable by the mole
cules of gases; the resistance to passage augment ing 
more than in proport ion to the velocity. I t is not a t aE 
as if those molecules were moving in empty space. A 
molecule, if assumed to acquire an infinite velocity, would 
certainly have to be assumed to possess an infinite 
energy. I t may be questioned whether even the total 
energy of translatory motion,of the stars in the collective 
universe is infinite in sum; if not, then a single molecule 
with a supposed infinite velocity would require to have 
a greater total energy than this. The expression "infinite 
velocity" apparently only comes into the mathematical cal
culations applicable to a gas, supposed infinite in extent. 
But in these calculations it seems tacitly to be supposed 
tha t the molecules are moving in empty space, which is, 
however, not a fact. On the contrary}*, the molecules 
move in a resisting substance whose obstruction to motion 
increases in a high ratio with the velocity of the bodies 
which traverse the resisting substance. 

DISCOVEBY OF A ^ O T H E E ANCIENT A E G r l L U T E 

QUARRY IK T H E DELAWARE VALLEY. 

BY H. C, MERGER, POYLESTOWH, PA, 

ON June 23, 1893, with the help of my assistant, Ed~ 
ward Frankenfield, I discovered another ancient argillite 
quarry, on the left bank of Neshaminy Creek, on the War
ner farm, about three-quarters of a mile above the mouth 
of Mill or Labaska Creek (Bucks County, Pennsylvania). 

No artificial hollows as at Gaddis Run have yet been 
found in the surrounding woods, bu t the rock here r is ing 
in a low cliff above the stream is argillite, and the water 
eating away the bank below it has revealed layers of chips, 
charcoal, large worked masses, pi t ted as if to split with 
the grain, pebble hammer stones and " t u r t l e backs." A 
broken yellow jasper spear blade was found by Franken-
field 100 yards higher up the stream. 

While the Gaddis Run quarry (noticed in Science of 

fThe late Prof. Clerk Maxwell arrived at some data as to the 
size, etc., of molecules. If we assume a hydrogen molecule to 
vibrate through an amplitude (say) two-thirds of its diameter a t 
a certain tempei'ature, we can obviously get the total distance 
traversed through the aether in one second by the molecule 
through its vibrations, i. e., the total distance equal to the sum of 
the amplitudes of all the vibrations of the molecule in one second. 
T h a t is, add together all the amplitudes, and find what distance 
that would make in a straight line. The size of the molecule is 
taken from Maxwell. I find this distance to be about ninety 
miles, i. e,, the molecule vibrates at the rate of ninety miles per 
second, by the above assumed amplitude of vibration in terms of 
dimensions of molecule (which seems quite possible). According to 
Maxwell, two^nillion hydrogen molecules placed in a row would 
occupy a millimetre. Hence it appears practicable tha t molecules 
can vibrate at a greater ra te than a planetary velocity, which 
may seer • Surprising to some, considering how small the dimen-
sions<of m o l e c u l e s (and therefore their amplitudes of move
ment). The velocity of the earth in its orbit, for instance, is 
eighteen miles per second, as is known. The above comparative
ly high estimate for vibratory velocity of molecules (ninety miles 
per second, only a rough estimate, of course) may account ration
ally for the energy contained in the heat-waves of gases and 
other bodies, which •'eiicr^v'i is a measure of the friction or re
sistance opposed by iiic ?; UWY to the vibration or movement of a 
body in it. Calculations of this kind, although, of course, only 
approximate, may give us conceptions or ideas of the eether s trac
tate, If I had by me data as to the energy of the waves emit ted 
by a gas (radiating power), it would obviously not be difficult to 
compute the static resistance opposed by the seiner to the vibra
tory movement or swing of the molecule in it, in terms of the 
weight of the molecule, i. e.} in terms of gravity. Whether we 
have here a swing of the molecule, a movement of rotation oscil
latory in its nature, or any movement of a repeated kind, the 
same considerations evidently in principle apply. In the above 
computation, the wave length of a hydrogen molecule is taken ta 
average one thirty-nine thousandth of an, inch, 


