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port, ba$, unfortunately, neither the boat 
nor the apparatus could be brought from 
Scotland in time for the experiments. Pro-
fessor Pernter demonstrated the formation 
of vortex-rings on a large scale in the open 
air by firing a conical cannon, such as is 
used in some parts of Europe to disperse 
hail-storms. While the efficacy of the pro- 
cess is doubtful, yet in the Southport ex-
periments the smoke-rings issuing from 
the cannon, which was placed horizontally 
instead of vertically, could be both seen 
and heard in their passage through the air 
for a distance of several hundred feet. 

A visit was paid by the International 
Committee to the Bernley Observatory in 
Hesketh Park, established by Mr. J. Bax-
endell, Sr., and now maintained by the 
borough of Southport. This observatory, 
which is one of the best equipped in Great 
Britain, has an auxiliary station, provided 
with Mr. Dines' anemometers, situated 
near the coast. Excursions were made to 
the Stonyhurst College Observatory, near 
Whalley, Lancashire, and also to the Phys- 
ical Laboratory of the Owens College in 
Manchester. About sixty meteorologists 
sat down to their annual breakfast, in ac- 
cordance with a custom inaugurated some 
thirty years ago. The meeting terminated 
on September 16 with a brilliant banquet 
to more than one hundred persons, which 
was given by the mayor of Southport, Nr. 
Scarisbrick, a t  his residence, Greaves Hall, 
in honor of Sir Norman Lockyer, president 
of the British Association and Professor 
Mascart, president of the International 
Meteorological Committee. 
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SOIENTIFIG ROOIZS. 

manual isjthe basis of the ad~hriced IaboratoYY 
course in optics in the University of Chicago, 
and represents contributions from various in- 
structors. Naturally, i t  deals rather exten-
sively with interference and the applications 
of interference methods. 

The opening chapter presents, in a ve.ry 
simple manner, the important but generally 
neglected theory of the limit of resolution of 
a telescope. Chapter 11. extends this theory 
to the case of two slit apertures before a lens 
for both single and double line sources. The 
experimental illustrations make clear the pos- 
sibility of measuring the angular size of a 
source and the angular distance between two 
line sources, but do not suggest the application 
of this method to astronomical problems. Ref-
erence is not made to Rayleigh's theory of, 
and experiments with, the central stop. The 
third chapter, on Fresnel's mirrors, contains 
diagrams, familiar to all of Professor Michel- 
son's students, illustrating the evolution from 
the earlier forms of interference apparatus to 
the modern interferometer. The theory and 
experiments in this chapter and in the follow- 
ing one on Fresnel's biprism take up seventeen 
pages of the text, relatively a large part when 
the grating is treated in eight pages. 

Chapters V. and TI. contain Michelson'g 
theory of the interferometer and its elegant 
applications. The presentation is very clear 
and the contents complete. The gathering 
together of material from little-used sources 
bearing upon the interferometer method, 
probably the most powerful and yet simple 
method we know in accurate measurement, 
makes this manual a valuable one to place in 
the hands of a student. 

The arrangement of the material in Chap- 
ters VI. and VII. is out of the ordinary. For 
in the earlier chapter the author deals with a 
very modern, complex, perhaps forced, method 
of analyzing an approximately homogeneous 
radiation, while in the later chapter he pre- 
sents the well-known prism method of an-

Manual of Advanced Optics. By C. RIGBOR~alyzing a spectrum. The theory of Chapter 
MANN. Chicago, Scott, Forsemann & Co. VII. follows the methods of geometrical optics. 
1902. Pp. 193. Rayleigh's simple method of obtaining the dis- 
As the author states in the preface, this persive power of a prism is not given. 



SCIENCE. [S.S. VOL.XVlII. No. 404. 

The chaptere'8on the plain and concave 
gratings, considering the space given to othcr 
parts of the subject, might have been fuller. 
The ncxt six chaptcrs contain theory and cx- 
pcrim~nts on polarized light, thc rotation of 
thc plane of polarization, the laws of reflection 
from transparent and mctallic surf accs and 
the spcctrophotometer. 

Two statements scem to be mislcading. On 
page 90 it is statcd that ' the slit in a spec- 
trometer is rnade infinitely narrow by placing 
it at an infinite distance by means of a lcns.' 
The meaning, of course, is that the divcrgcncc 
of the rays falling on the prism from one 
point of thc slit is rnade very small by placing 
i t  at  thc focus of a lens. The angular width 
of thc slit is finite, bcing equal to the width 
of the slit divided by the focal length of the 
lens. Again on page 159 it is stated that 
' Ordinary photolnctcrs '* * * may be used 
to compare the intensities of the total radia- 
tions of two sources.' Authors of texts can 
not bc too careful to point out that the 
luminous part of the radiations arc but a 
small part of the total energy sent out by 
a source. Indeed, i t  is to be regretted that 
the subject of oplics is generally viewcd in 
this limited light, that no mention is rnadc 
of the instruments, bolometers, radiometers, 
therrnoelcmcntq, etc.., used in measuring 
the total energy of sources, and no notice 
taken of the interesting properties of bodies 
with regard to radiations othcr than luminous. 

These general criticisms have no large valuc 
concerning the spccial purpose for which the 
booli was prepared. As a manual of advanced 
optics it is admirable. G. F. IIULL. 

DAXTMOUTIICOLLEGE. 

SS'CIfijN2'111'1C JOUIZNA LB A N D  AR7'IGLEX. 

TIIE October nurnhcr of T h e  American 
Journal o f  Anntorny contains the following 
articles : 

JOSI~,PII~IAIISFJALLFLINT: ' The Angiology, An- 
gcogenrsis, and Organogencsis of thc Submaxil-
laly Gland.' 

RICIIARI)MII.LSPI:UCII: 'Thc I)e\~eloptncnt of 
the Islands of Langrrhans in the Elulnan li>mbryo.' 

ROBEILTW. T J ~ ' A~ ~ ~ ~ ~ to theContribution : 

Stucty of the Mechanics of the Sprnr.' 


J. I'I.AY~AIR McMusaicrr: ' The l'hylogeny of 
tEir Palmar hfusculatnle.' 

Bird-Lore for September-October contains 
articles on 'The Mystery of the Black-billed 
Cuckoo,' by Gerald 11. Thayer, showing that 
it is a bird of nocturnal habits; on ' A  North 
Daltota Slough,' by A. C. Bcnt; ' A  Tmgedy 
in Naturc,' by T'Villiam Brcwster; ' Nesting 
Tlabits of Two Flycatchers at  Lakc Tahoe,' 
by Anna IIcad, and on ' IIow Birds Molt,' by 
Jonathan Dwight, Jr., one of the best authori- 
tics on this much-mooted subjcct. There is 
the sixth series of portraits of Bird-Lore's 
advisory councilors and nurrlerous notes, in- 
cluding an interesting article on ' Mortality 
among Birds in June,' besides book reviews 
and thc reports of the Audubon Societies. 

TIIEIl!luseums Journal of Great Britain for 
Septerrlbcr contains the address of the prcsi- 
dcnt of the Muscums Association, F. A. 
Bather, delivered at the Abcrdecn mccting of 
thc association and dcvoted mainly to the 
subject of tllc better arrangement of art mu- 
seums. A plea is made for smaller exhibition 
halls and the display of a comparatively small 
number of objects amid harmonious surround- 
ings. Among the notcs is announced the 
coming extension of the British Museum (the 
oldcr building) at  a cost of t200,000, and the 
coming publication of the first volume of 3 

catalogue of the boolrs, manuscripts and maps 
in thc possession of the British Museum, of 
natural history. 
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xocrnrins A N D  11cADE~CILIAS.  

AMEIXICAN PlLYSICAL SOCIXTY. 

TJIE fall meeting of the Physical Society 
was held at  Columbia University on Saturday, 
Octobcr 31. The rnccting was wcll attendeJ 
and was marked by discussions considerably 
more extended than have recently been usual 
at Physical Society meetings. These discus- 
sions add so greatly to the intcrcst of such 
gatherings that the further developrncnt of 

this feature of the meetings is much to be 
desired. 

I t  was decided to hold the next meeting of 
the Physical Society in St. Louis during con- 
vocation week in conncction with the Amer- 


