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the molecule. A s  there is no good reason for supposing 
the  motions of these parts or atcms to be rather in one 
plane than another, we must admit the possibility of 
motion in all planes. T h e  vibrations would, however, 
probably be in three planes a t  right angles to one 
another in all nlolecules of more than three atoms ; and 
would, consequently, have six Foints of maximum dis- 
placement and minim1:m density of the surrounding 
ether. Molecules of two and three atoms might possibly 
vibrate in t\vo or only one plane. -4s lnolecules are nct 
vortex-rings, though p o s s i b l y g r ~ u ~ s  of vortex-rings, the 
analcgy to a vibrating tuning fork becomes much closer 
than in the case of a vibrating vortex-ring, and we are 
much more justifitdin tryirg to make applicaticn of the 
hypothesis. Prof. Dolbear's analcgy thus modified can, 
I think, be made a very fair worlting hypothesis to ex-
plain adhesion, cohesicn and  even crystallization. T h e  
phenomena of surface tension of I'quids acd capillary 
acticn find a reasonably fair explanation upon this hy- 
pothesis, and possibly also those of o~mosis ,  dialysis and 
occlusion. But even here such an hypothesis meets with 
many difficulties and we must exercise extreme caution, 
and must gather further experimental eviclence before 
ccn~mit t ing  ourselves to its acceptarce. 

In his second Faper the Professor tells us that the vor- 
tex-ring theory assulnes that matter is a for7~z ofencqyy, 
etc. Never having been so fcriunale as  to have had 
access to Sir William Tkomson's original memoir, I 
know his celebrated hypothesis only thrcugh interprrta- 
tions of others. From these interpretations I have al- 
ways supposed :hat this hypothesis assuines that all 
matter is essentially one ; anti that the elements, as  we 
know them, are portions of this common mat t t r  imbued 
\vith vortex-motion, thus folining vortex-rings variously 
knotted, whose energy is non-inte~changeable with other 
forms of energy provlded the  vortrx-rings are formed and 
exist in a perfect or frictionless fluid. If the fluid is not 
quite perfect, not quite frictionless, the vortex-rings 
must gradually be  destroyed and  their energy must be 
transformcd, T h e  uniform material substratum, if I 
unclerstand the hypothesis correctly, consists of smaller 
and simplrr vortex-rings which are  a!so the particles or 
atoms of the ether. If', then, I comprehend the positions, 
the non-transformability of the energy of the voitex 
atoms and also their pernlanence, i e, the persistence of' 
our elements depend upon the  perfect fluidity of the 
ether. Whether the ether is perfectly ftictionless or not 
science is, I think, hardly ready to answer. T o  call 
"n~nf t e rn fo r l~ t  of energy not interchangeable with other 
variable forms" is, under the circunlstances and from the 
meaning of the terms employed, to talte extraordinary 
liberties with language. Physically regarded, energy is, to 
strip the term of all techuicalitits, m a t t ~ r  in motion. Then  
Professor Dolbear's siatement becomes matter, is a form 
of matter in motion, which is hardly intelligible. Again 
we are told ' T h e  energ? of a mass of matter varies as  
the square of the velcc~ties, but the $vo$erties of the  
mass vary with the form of the energy, tha t  is to say the 
physical properties of a heated body are not identical 
with those of the  sallne body when it is but  
sesses the same amount of enelgy in free path motion." 
Exactly what this sentence means is, I must confess, be- 
yond my comprehension. One thing, however, seems 
certain, that it expresses a n  iclea directly opposed lo  the 
" Mechanical Theory of Heat " and the " Kinetic Theory 
of Gases" in the statement that a cool body " ~2sses ses  
the same amount of energy in free path motion a s  the 
same body when heated. I f  this be so, what becomes of 

= ZI' for gases, andwhat  of the '' Thermo-dynamic 
T 7' 

Scale of Temperature." 
IIZV? 

In regard to the assuinption - = atomic weight and 

the calculations based thereon, I will merely remark that  if 

--- -. ... 

the  groups having the same nL or those having the same 
v showed any family likeness or any gredual variation cf 
j~roperties as  do Mtndelejcff's periois a d  grcups; then 
they would be worthy of ccnsicleraticn. As  it is, how- 
ever, they seem rrere jrlpglely with figures. T h a t  
the atcms of the elements have a "cornmonfo~~m differing 
arithmetically from each other in size and velocity" is 
utterly inconsistent with the well-known facts and phe- 
nomtna of quantivalerce or ~ a l e n c y  of atoms. There  
would have to be two forms a t  least one for altiad, and 
one for perissad atoms. I think for the present, at  least, 
we must reject this id ta  of sirrplicity and still foliow Sir 
\Villiam Thomscn. 

Iu the third paper we read, "The re  is now sufficient 
evidence for the  belief that the Kinetic energy of atoms 
and molecules consists of t\vo parts, one of which is the 
energy of translation or free path, the other of a change 
of form due to  vibrations of theparts of the atom or mole- 
cule toward or away frcm its centre of mass. T h e  pres- 
sure of a g a s  is im~nediately clue to the former uhile the 
temperature depends solely upon the latter." T o  the first 
sentence of this quotation 1 object, because atoms and 
molecules are  treated as  i f  similar, for which assulnption 
we have no evidence. The second sentence contains the  
very str2nge idea that the temperature of a g a s  is duecnly 
to the internal energy of the molecule, nIax\vell in his 
"Theory of Hea t "  Chap. XXII,  under" Specific Heat at  
Constant Volume " says : "Since the p i o d u c r $ v i s ~ r o ~ o r -  
tional to the absolute temperature, the energy is propor- 
tional to the  temperature." By energy Maxwell here 
means, as  appears frcm the context, what Prof, Dolbear 
would call total energy. From this it appears that Prof. 
Dolbear's statement can hardly be correct. If we  re-
member that Maxwell speaks of lnolecules and Prof. Dol- 
bear of atoms the latter's statement becomes still more 
cloubtft~l. T h e  assumption tha t "  these two forinsof energy 
must indeed be  equal to each other ~n a gasunder unifcrm 
conditions," upon which all the Proftssor's calculations in 
his third paper are based, can easily be  disproved. T h e  
Kinetic energy of agitation of a molecule is % nzv%nd 
t he (total) energy is " /3 71zv' where I; is a factor always 
greater than unity and probably equal to 1.634 for air 
and several of the more perfect gases." Hence the in- 
ternal energy IS % (.634 ntv2.) This, of course, inval- 
idates all the Professor's calcula~ions.  

Having extended my remarks f a r  beyond what I origi- 
nally intended, I shall touch upon cnly oce more point, 
though I find various other difficulties in the Professor's 
speculations. T h e  last paragraph of the third paper be- 
gins : " As  a t  absolute zero each atom is quite indepen- 
dent of every other atoin, that is, matter has not a 
molecular structure, etc." Now, I would like to aslt the 
Professor how he knows this. Such a state of affairs 
would indeed makc the absolute zero a more than singu- 
lar  point in the curve of the propertirs of matter. 

BUFFALO,K. Y.,  A$~il20, 1881. W h f .  II. DOPP. 

L E T T E R S  T O  THE EDITOR.  

[ T h e  E i i i i o r  does ?tot ho ld  hiinseiJ ~ e s j o r t s i d i e f o y  qpilliO)lS el;nyrssed 
6)) h i s  corrrs jonde~zis .  N o  rzotice i s  tnkcl t  o,fnnoizy?itoits c o i i ? , i i ? ~ ~ ~ i -  
cn*io72s ,~  

INTRA-MERCURIALPLANETS. 

To the Edz'Lor of " SCIENCE:" 

I wish to say that the ske:ch givell to " SCIENCE,,, 
N,. 35, 95 ,  the  of Professor Swift,s Vulcans 
is very nearly as they were put  down by Professor 
Swift himself on a map that now hangs in my room a t  
the Naval Observatory. 

As  to negative evidence there is something to be  said 
on both sides of the question. When  extraordinar), dis- 
coveries are  reported they are to be severely examined 
and carefully criticised. If the obselvations on which 
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the  discoveries rest are conflicting atnong t l~emselves,  a n d  / T h e  ohjects will IIC enlarged 11y very perfect an(1 pow- 

if the  ~ ~ r o b ~ I ) i l i t ! ~  discoveries rendered small  erful ob jec t i~  es, antl photographeti while thus  enlarged. 
of such is 

by long and  careful series of intlcpendent o b s e r v a t i o ~ ~ s ,  T h o s e  possessing microscol~es will a t  once notice t h e  

we  are juitihccl in Ivaiting for further  evirlence before ivc 1 grea t  a t l i an tage  to h e  securctl I,y siich ;LII arrangement.  

accept the  alleged discoveries a s  true. T h e  ways in  F e w  possess the  skill to  p ~ o t l u c c  a drawing from a 

which an o b s e ~ v c r  may be  deceivetl a r e  numerous.  In mic~~oscopicobject, while t h e  amount  of tletail invol\,ed 

1878an artrononler wrote m e  tha t  11s 11;~d tliscorered a iii sicetchiirg anatolr ical  prepariltions, can 11e n u s t c r r d  by 

satellite of Venus  t h ~ t  revolved arountl t h e  planet in few who a r e  not  l~rofessed artists. 

thirty sccoails. 1 c x ~ ~ r c s s e i isome iloubt a n d  a d i a e d  \Blien h l l  Locl;~vooil's a r i i n g c ~ o e a t s  o r  complete a 

hi111 to c x z ~ r i n e  his telescope anil the  eye pieces. H e  did rnicroscol~isi,for a iliode~-:~te : ~ ~ n o o n t ,will 11e enableti to 

so  antl \vas canditl enougll to i ~ i f o r ~ u  1 of any micl-oscopic 111-eparation, ant1 
me tha t  tlie satellite have a perfect cop!- 

h e  llatl tlscoveretl Lvas nothing but  a " gl~os t . "  a s  many duplicate a s  he recjuirey to circulate a m o n g  spec- 


If any  astronomer \vho is f a n l ~ l a r  with as t rono~nica l  ialists, o r  his f r ien~ls .  S i ~ o u l d  h e  tlesirc to  the 
~ ~ i ~ b l i s l i  

observations and their tliscussion, ~v i l l  examine the  re- result of his researc!lcs, 111.. I,oclcivootl can then photo- 

ports on the  Valcans supposed to  hnve l ~ e e n  tiiscoveretl g raph  t h e  o l~ jec t  tlirtctly on  the wood bloclc, ready for 

dut- i i~g the  eclipse of 1878,and \\,ill notice how the  re- t h e  !lan:l of t h e  engr:Lvcr. 

ports were changed from tinie to time, h e  will finti gootl 1 T h e  chief value of the  use of Photography in such  a 

reasons for tlouht. Cerlainly this matter  is not to be  case lies in the fact that  siich tliawings, being prepared 

settled by assir t ion.  !f there a re  I ru lcaus  of the  fourth i 11g the  hand  of naturc,  their integrity c rnnot  be  im- 

ant1 fifth magt~ituctej  which at tain a n  angular  clistance of I penchetl, ant1 tllnt any  chnrge of exaggeration or  error  

from three to seven tlegrees from the  sun,  they ought  to cannot  be  maintainetl. 

be fount1 easiiy, A.I-TALI,. a r rc l~~gements  w e 
TTrhen Igir. L o ~ l i ~ o o t I ' ~  a r e  complete 

li'frsiiiii~tt~ii,April 25,  rSSr. will announce the  fact ill our  microscopical column, bu t  
-- +-- - -- in the  interval ~voult l  be glad to hear fro111 those ~ v h o  a r e  

liltel>- to avail themselves of these .facilities for promot- 
THE SOL.AR PARALLAX. ing ~ ~ ~ i c r o s c o p i c a l  rescnrch. 


'bi ihi, E&fo~-(l/'" SUIEXCE": - .... -- .+- .-.. 

F r o m  t h e  American photograp l~s  of the Trans i t  of 


17enus,as presenlttl in part \.he first of " Ol~servations of N O T E S .  

Transit  L)eceml'er 9, 1871>'Iade LC.?d I o i i ~ ' ~ ~ s  to
' 1  proposes apply- tlie photopllo~le to

Reduced IJntier t h e  Direction of t h e  Commission Createtl stlltlr of tile f r  f r  i,,.t,t rljs,' 
by Congress," I have ol~iainet l ,  for t.11~ value of t h e  solar  

8,Sg3"-I- o,ojl,'corresl,ontling t o  a distallce be- OSTI~E,(;.LLVZ\SIC ~ l ~ i ~ ~ . \ ~ < l / , . ~ ' ~ i l ~ ~ ~l'l?~~DL~C'El)IiY ~ ~ E ~ . A L I , I C  

tween the  the sull a n d  tile eclual to Drl'ob~'r'.-The polarization of copper, employed as nega- 

92,ozS,ooomiles. D, P. rronn, tive electrode in a solution of sulpliate of zinc, is never 


T V . i r ~ ~ s c , r o ~ ,  1881. null, as  Lipmann believes, in cases ~vliel-e the solution con- 
.ipi.ii26, 
tains traces of :I  salt of coppcr, and that tlie deposit of 
zinc is exceedingl!- slight and inr-isible. On the contrary. 

ASTRONOAIY. it l ~ n s  and ml~icli is so much a value wliich nlny dilfer m ~ ~ c l i ,  
110~rx.1, :?~[~nzoirs the greater the stllallcr the qlianlitv of a copper-salt con-EI'X.A O I ~ S F S T ' . A T U R Y . - T ~ ~  of the  

Italian Spec!roscope Society c o n t a i ~ l s  an illustration of tained in the solution, and the less the tilue ~vhicli 11ns 

the  O',ser\~atory of h1or11lt E t n a ,  shelving tha t  work upon passed from the nlomcnt when tlie polarizing current was 


t h e  building lias progresszd a s  rapidly a s  coultl have interrupted.-D. l\lhc.\~,r:so. 


b2en expected, when \ve consider t h e  clifficulties to  he Ox THE EI.E(.TROIIOTIVE 01; V O T . T ~ J C 
FOR~:IL ARC.-When
overconie in the  t rnnspor~a t ion  of materials, etc. ET-ery an electric f l u s  is estnblished between two conductors of  
e f f ~ r tis being made  to finish t h e  Ol~servatoryby 1882, tlie same nntule by nleans of 2 gaseons metlium, ml~ich is 

a n d  provitlz it with a director nut1 staft' both of astrono- commonly the vapor tliror-$.-in off 11y tlieir sitbstance, the in- 

mers  ant1 ~lleteorologizts. JV. C.\V. eqnality of te:nperntlIre of tliose portions of the conductors 


wl~icli are c ~ ~ n t i p u o u s  a appears to be a 
to such ~ i i e d i ~ l ~ n  

general fact. It seenls not less probable that the extremity 


J1es:is. i ro l l~e :u a n d  Lancaster ,  the 1)irector and Li- by ~vkicli !he positive electricity arl.ives, possesses t l ~ c  

brarian of t h e  Br~ixelles Observatory, a re  performing an higher tempelatuse. This is observed in n vemark,ible de- 

estrenlely valual~le s e ~vice to as t rono~ners  by the  prepara-  gree in the p;oductiori of the voltaic alc between two car-


__det__-_ 

rat ion of a general bibliography of Astronomy. T w o  bons, by- means of n cillrcnt of  constant discction. The idea 
v olurnes have thus far appeared,  the  second of which is of ascribing to this phenomenon u tllesnlo-electric origin 

is not novel. According to tile applicalion of t11c principle just published, ant1 is devoted to mc~iioirs  which have ap- of the ecjiiivalencc of heat to clectric pllenonlena, an elcc-periotiicals, ant1 i l l  t h e  publications of peatetl iu sc ie~~t i f ic  t ronio~ive force xcting in tlie inverse direction of :lie cur-

t h e  various ac:~.tiernits. F o u r  topics a re  includetl in this rent, corresponcls to n disengngement of heat at the point of 

volume, Spherical flstrononny, Theoretical .lstronomy, junction of two heterogeneous substances.-21. i?, P.LII 

Celestial hIeclla~lics, a n d  Physical Astronomy. T h e  only Rorrs. 

thing \x;liich even approximat,es t h e  completeness of t h e  

present work, is the  catalogue of the  library of the  Poulk- >I.\(;NT.I,IC L ~ I ~ O N  LIGHTI'RC-
XCTIOX ,TIIT FI.T~OI:ESCI:X' 

ova Observatory, a new edition of which has  been in DISCII.LI<(;C -1sESH..LI-SIED
UIICLU NY .TILE SEG.LTI\-E JS 

course of preparation for sevel-a1 years past .  TI-e Brux- we take a well-rsllaustetl cjlindrical tube, wit11 
SI~,~CK.-I~ 
elles work, ho~vcver,  has  the  aclvailtage of being a general rectilinear electrodes placed in its axis, tlie f l ~ ~ o r e s c e n t l i g h ~  
bibliography, ant! not linlited to  the  contents  of any  oae formed by the cathodic ravs consisis, as is well I;nown, of 
library, however extensive. 0.S. a green cylinder bounclxl I)!- a circle. This  circle u~idergoes 

t ra~~spos i t ionsif a tiiagnct is :xilowed to act upon tlie dis- 
clinrge. It can be shown that these, whether simple or corn- 

I I I C R O S C O P I C X L  NOTES, plicatecl cases, may be tsplainccl b r  the following l i rpotl~e- 
~is:--~rl ie  cathodic rays, emanating iron1 tlie negative

A t  our  suggesrioa, Mr. Lockwood, of Ne\v York  City, electrode, pass on in a straight direction, and  the current 
who has  already devoted considerable attention to  t h e  moves from tlie ar~otie to the sides of the cathodic space, 
application of I'hotography to the various branches  of and from t l~cnce  to the negative electrode. The magnet 
science, i lowproposes to makz  arrablg:neil ts  for photo- acts  ups11 these currents according to Ampkre's rule,--K. 
graphing Micro;sopical I're>ara:ion;. Dosfntrl*. 


