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POIZTEX RINGS .  laws of hydrodynamics, all the properties of bodies 
as consequences of the motion of this flnid. I t  is 

A treatise on the motion of vortex rings. A n  essay to thus, evidently, of a very much more fundamental 
rchich the Adarns prize %as acljzidged in 1882, in character than any theory hitherto started : i t  does 
rite Cmiversitg of  Carnl~ridge. By J. J .  T ~ r o a r s o ~ ,not, for example, like the ordinary kinetic theory of 
Trinity college, Cambridge. London, 1883. 19 gases, assume that  tlie atoms attract each other with 

a force ~vhich  varies as that power of the distance + 124 p. 8O. 
which is most corivenielit; nor can it hope to explain 

TIIOSE cases of fluid motion in which no rota- any property of bodies by giving the  same property 
tional motion is present, are, as is well lil~o~r-n, to the atom. Since this 1,lieory is the only one tha t  

attempts to give any acconiit of the meclia~lism of readily amenable to analysis. IIelmholtz first 
called attention to the nature of the analysis 
by wllich iotatioiial motion must be treated. 
This memoir n-as followed by Sir William Thom- 
son's suggestive paper on vortex atolns,%ncl 
finally by his important ~natheinatical rnemoir 
on vortex n io t io i~ .~  The v e q  great mathemati- 
cal difficnltics of the theory hare  operated to 
plevent almo5t entirely faither progress in the 
investigation of this otherwise alluring subject. 
T o  tlie best of' onr renlembrance this essay is 
the first s j  stematic attempt, since 1869, to  
enlarge our kiiomleclge of the tlieory of ~ o l t e x  
rings. IIow great the clifficulties to  be van-
~ l ~ ~ i s l l ~ ~ l  ap-ale, may be iniaginecl from the 
pearance of the pages of the essay before us, 
which biistle with peliodic series and compli- 
calecl expansions. 

The scope of t l ~ e  essay may perhaps be best 
apprd~eucled from its opening paragraphs, which 
we quote :-

"The theory that the properties of matter may be 
ex~) l a i i~ rdby supposing matter to be coilrctions of 
vortex lines in a perfect fluid filling tlie universe has 
made the subject of vortex motion at  present the 
lnost interesting and impoi,tant branch of liytlrody- 
namics. This theory, which ~ v a s  first started by Sir 
Wiii ia~n Tl~onison as a consequerlce of tlie resnlts 
obtained by Helmholtz in his epoch-nialiing paper, 
Ueher i~~tekrcrlo der l~~drocly~~umische~z yleic.hilztngen 
welche den wirl~elbe~/~eyz~n(~rla entsprnchen, has iL priori 
very strong recommendations in its fat-or; for the 
vortex ring obviously possesses n ~ a ~ l y  of the qualities 
essential to a molecule that has to be the bitsis of a 
dynan~ical theory of gases. I t  is i~idestructible and 
inilivisible; the strength of the vortex ring, and the 
volu~ne of liquid composin$ it, remain forever un-
altered; arid if any vortex rlng be k~lotted,  or if two 
vortex rings be linked together in any way, they will 
retain forever the same lt i~id of be-linottedness or 
linlring. These properties seem to fnrnish us with 
good nlaterials for explnining the permanent proper- 
ties of the molecnle. Again: tlie vortex ring, w l ~ e n  
free frorn the influence of other vortices, nloves 
rapidly forward in a straight line. It call possess, i n  
virtue of its motion of translation, kinetic energy; i t  
can also vibrate about its circular form, and in this 
way possess internal energy: and thus i t  affords us 
promising materials for explaining the plierlomenn of 
heat and radiation. 

':This theory cari~lot be said to explain what matter 
is, since i t  postulates the existence of a fluid possess- 
ing inertia; but i t  proposes to expiail], by mc:11~s of the 
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the intermolecular forces, it enables us to form much 
the clearest mental repl'eseritation of what goes on 
when one atom influences another. Though the  
theory is not s~i f ic ie~l t lydeveloped for us to say 
whether or not i t  silcceecls in explaining all the prop- 
erties of bodies, yet, since i t  gives to vortex motion 
the greater part of tlie interest i t  possesses, I shall 
not scruple to examine the consequences, according 
to this tlieory, of any results 1may obtain. 

"The prescut essay is divided into four parts: 
the first part, which is a necessary prelinlir~ary to the 
others, treats of soine general propositior~s i r ~  vort,cs 
motion, and consiilers at s o ~ n e  length the theory of 
the single vortex ring: the second part treats of the 
111utuel actioii of two vortex rings which never ap-
proa(:h closer than a largc multil3le of tlie diameter 
c~f either; i t  also treats of tlle effect of a solid body 
inlmcrsed in tlle fluid on a vortex ring.passilig near i t ;  
the third part treats of li~rotted and i~nlted vortices; 
ancl the fourth part contains a sketch of a rortex 
theor:- of chemical combillation, and tlie al?l?lication 
of the ~esu l t s  obtained in  the preceding parts t o  the 
vort~x-ring theory of gases. 

" I t  will he seen that  the worlr is almost entirely 
Birlen~atical:~vc: start lvit,h the  fact that the rortex 
ring always consists of the same particles of fluid 
(the proof of which, however, requires dynarnical 
considerations), and we fiird that the rest of the work 
is Itinematical. This is further evidence that  the 
vortex t,heory of matt,er is of a much more fr~rl-
damerital cha~.acter than the ordi~rarp solid particle 
theory; since the mi~ tna l  action of turo vortex rings 
ca11 be fonnd by liiriernatical principles, whilst t he  
'clash of atoms ' in the ordinary t,heory introduces 
to forces which t,hemselves demand a theory t o  
explairi them." 

The great difficulty which inheres in the vor- 
tex theory of chemical combination is to sufli- 
c i e n t l ~  account for what takes place a t  the 
instant of clleniical union by showing that 
vortex atonis can, without supposing other 
forces than those due to their motion. have 
any such attractions as are known to exist, 
ancl especially to account for the enormous 
quantities of heat liberated in many cases of 
chemical decomposition. 

The author, however, postponcs all extended 
application of the vortex tlieory of' atorns to  
the dyn,zniical theory of gases for consideration 
in a filturc paper. bu t ,  :tinong other important 
conclusions, states that the phenoinena attencl- 
ing the cliff~ision of gases throngh a porons 
diaphragm which sepaiates portions of gas a t  
difcrent temperatures will probably furnish a 
crucial exl?erimental test between the vortex 
atom theory and the ordinary kinetic theory. 


