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Exposition of that year. A brief paper on the 
subject was presented to the American Phys- 
ical Society in 1903, and an abstract of this 
paper Gas published in the Physical Review 
for April, 1903, but the complete paper with 
diagrams has not been published. The title 
of the paper was " A  Simple Geometrical 
Principle and its Possible Significance in 
Connection with a General Physical Theory," 
and the principle referred to was stated as 
follows : 

I n  a.n aggregation of an indefinite number of 
equal spherical bodies am arrangement gi&g 
mkimum total woluma and perfect symmetry 
throughout is impossible. 

Three dtfyerent arrangements of a group of 
spherical balls of equal size were considered : 
arrangement A, in which twelve of the balls 
are grouped about a central one, so the sur- 
rounding balls are tangent to the central one 
and to each other throughout; arrangement B, 
in which twelve balls are symmetrically dis- 
posed about and touch a central one, but no- 
where touch each other, and arrangement C, 
in which the balls have the cubical arrange- 
ment, or the one in which the mutually tan- 
gent planes form cubes. The following is 
quoted from the published abstract referred 
to above: 

The assumption is now made that the balls 
come together in a collection under their mutual 
attractions according to  gravity laws. They will 
not assume or remain in arrangement C because 
while this gives symmetry throughout it is not 
the most compact possible and the equilibrium 
of the collection wocld be unstable. 

Arrangement A, while the most compact pos- 
sible for an indefinite number of balls in contact 
throughout, is not entirely symmetrical. 

Arrangement B gives a perfectly symmetrical 
disposition of twelve balls with respect to a cen- 
tral ball but it is geometrically impossible 
throughout a collection of a greater number than 
thirteen. 

I t  is suggested that under the conditions as-
sumed the result will be that the balls will 
assume no fixed arrangement, but that they will 
be in continual relative movement, striving after 
the unattainable arrangement that will give mini- 
mum total volume, symmetrical disposition, and . 
therefore fixed stable equilibrium throughout. 

So far  as I can now recall, I had not learned 
of the Brownian movements at that time. 
certainly did not have this phenomenon in 
mind when the paper was written. I have not 
been able to make out that Professor Perrin7s 
paper contains any very clear explanation of 
or theory as to the underlying cause of the 
Brownian movements, or that i t  purports to 
suggest such an explanation or theory, but the 
relations between the actual phenomenon as 
described and the above quoted speculation 
seemed to me rather striking. 

I n  my mind the Brownian movement paper 
tends to confirm the idea that  the "simple 
geometrical principle " above described is 
deeply significant, if i t  is not indeed a general 
and fundamental principle of physical phe- 
nomena. JOHNMILLIS, 

Col., Corps of Engineers, U. S. Army 

FURTIIER EARLY NOTES ON THE TRANSMISSION BY 

FLIES OF THE DISEASE CALLED YAWS 

I IIAVE previously published in SCIENCE' 
two notes on the transmission of this tropical 
disease by flies. The earlier reference bears 
date of 1769 from Guiana. The second, while 
of much later date (1817), indicates that  in 
Brazil a t  that  time the infection was conveyed 
by a certain fly recognizable by its small size. 

Shortly after the publication of this second 
note, I received a letter from Professor J. B. 
Woodworth, leader of the Shaler Memorial 
Expedition to Brazil in 1908-09, in which he 
kindly called my attention to a further ac-
count of this phenomenon in Walsh7s "Notices 
of Brazil." While spending the recent holi- 
days a t  Washington a t  work in  the Library 
of Congress, I Iooked up this reference and 
also found another and earlier statement. 
Believing that these accounts may not be de-
void of interest and value, they are herewith 
reproduced. 

The one referred to by Professor Wood-
worth is found in "Notices of Brazil in 1828 
and 1829," by R. Wdsh, published in  Boston 
in 1831. On page 224 of volume I. we read: 

A disease, called in the country bobas, is fre- 
quently attended with fearful consequences. It 
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resembles the frambesia or ynws of the West 
Indies. The body swells and breaks out into 
ulcers, which have often the  appearance of mul-
berries, and the patients become exceedingly 
loathsome. It is infectious by contact, but is 
also cornmunicated, according to the tl~eoryof 
~ J L Ccountry,2 in a rnanner that  defies all precau- 
tion. The eye sometimes is parlially affected, and 
a small fly is then attracted by the discharge; 
this insect comes loaded with the contagious 
matter, and commrrnicates i t  to  the next person, 
on whose face he happens t o  light. 

I t  will be noted that Walsh agrees with 
Koster's statementa that thc disease is trans- 
mitted by a certain " small fly from which 
every precaution is oftentimes of no avail" 
and that the eye is the part most lilrely to be 
affected. 

An earlier account of this means of infec- 
tion is found in J. G. Stedman's "Narrative 
of a Five Years' Fxpedition Against the Re- 
volted Negroes of Surinam, in Guiana on the 
Wild Coast of South America," London, 1796. 
On page 274 of volunie 11.he writes: 

The yaws, a most disagreeablo disorder, by 
many compared to  the venereal disease, renders 
the patient a shocliing spectacle, all covered over 
with yellow ulcers. To this last nientioned loath- 
some malady most negrocs are subJcct, yet but 
once only in their lives, in which, and in being 
very infectious, i t  resembles the small-pox: in-
deed, if a fly which has been feeding npon the 
diseased (and they are generally covered with 
them) lights upon the slightest scratch on a 
healthy person, i t  communicates this dreadful 
disorder, which always confincs him for several 
months. 

The earliest references to this disease which 
I have chanced upon are from William Piso. 
The first occurs under the heading Dc Lue 
Venerea on page 35 of his De Medicina Rra- 
siliensi in " IIistoria Naturalis Brasilis," by 
William Piso and George Marcgrave. Under 
the heading De Lue Iiidica the same facts are 
given almost verbatim on page 43 of Book II., 
De Natura & Cura Morboruni, Occidentali 
India, imprimis Brasilia, familiarurn, in 
Piso's "EIistoris Naturalis & Medicz Illdie 

21talics by the present writer. 
'See "Note," etc., November 4, 1910. 

Occidentalis," one of the coniponent parts of 
"De Indize Utriusque 1Ze Naturali et Medica," 
by William Piso and Jacob Bont. The first 
was published at Leyden and Amsterdam in 
1648, the second a t  Anisterdam by the Elzevirs 
in 1658. 

That part of the account of the disease 
which is of interest to the general reader 
translates as follows : 

Concerning the Venereal (or 1ndian) Disease 
(or  Plague). This is a disease which occurs not 
only in children as a result of inheritance fro111 
their parents, and is contracted not only by infec- 
tion in sexual union, but even by lighter contact. 
I t  originates chiefly in fetid and clccaying food, 
and in rancid and corrupt drink. I t  rages not 
only among Negroes and Tndians, but also among 
Portnguese and Dutch. The whole body is in-
fested with schirrhons tun~ors  and virulent ulcels. 
This disease is indeed endenlic in that region 
Ll'iso was writing of noitheln Brazil] and by 
both Spaniards and Brazilians is called Hubas. 

Careful search failed to show any reference 
to insects as agents of transmission. 

E. W. GTJ~GIZR 
STATENORMAI,COI.LE(:IC, 


GREENSBORO.N. C. 


I TIIJ3ORY O F  SEX I)ETEItlllINATIOX1 

MRS. LA~J I~AA. C A ~ , H O ~ ~ X ,a woman of rul-
ture, who has had considerable experience in 
the breeding of animals in California, veil- 
tures on the strength of this experience and 
that of others to propose and develop a theory 
of the conditions determining sex. 

Her main thesis is set forth in these words: 
"The sex of tlie embryo in man and the 
higher animals is determined in the ovary 
from which the ovum in question is devel- 
oped. I n  the normal female, the ovary of tlie 
right side yields ova which on fertilization 
develop as males, and tlie ovary of the left 
side yields ova which are potentially female." 

From, this arises the practical deduction 
that sex can be determined at will, through 
the service of gravitation. For  the pros-
pective mother to lie on tlie right side should 

" The Law of Sex-determination, and its Prac- 
tical Application," by Laura A. Calhoun, The 
Eugenics Publishing Company, New York. 


