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First, let the fact be stated, that during the total phase /
of the eclipse which lasted but 162 seconds, t\vo esper- ! 

ienced observers, with telescopes in every way \\ell adapted 
for the work, state \\lit11 positiveness that each sn\v tvvo 
oSjects not dowil on any star chart, and, that they were 1 
not there n~heii the sun had sufficiently \vithdrawn to 
allow the localitj- to be re-observed. On the other hand, 
three observers \vho searched west of the sun, one in a , 
cloudy sky, and two of the others poorly equil)ped, and, I 

devoting but a few seconds to the search, saiv ilothi~lg, /
not even 0 Cancri, a star  of tile fif th magnitude, near . 
\\here one of \\'atson's and botll of in)! oljects were 
seen. The  n e a k ~ ~ e s s  of this negative testin;ony \\.ill be 
apparent froill a few estracts from their reports. 

Mr. Wheeler (telescope 5 inch, po\yer 100) says, he 
observed the seconcl antl thil.cl contacts (11egillning and 
end of totality), also the Corolla, on hot11 sides or the sun, 
sa\v with the nalted e) e Venus, htercury alld Regulus, 
observed careh~lly tile several p romine~ lc~s ,  i,etc., and the11 
says, " An unsatisfactory attelnpt jvas llla(le to sweep 
for T'ulcan. 'L'he t i~lle given to it was limited, as  I nras 
espected to observe all the contacts, ant1 time was con- 
suined in recording the seconti, and again in Ilringi1lg the 
telescope into positioll fol- observing the third contact." 
Now \\-hen it is considered that he un(lou11tediy occupied 
several seconds in lool<ing at  the grarld sigllt the 
naltetl eye, and, that the po\7vTer \\-;rs altogether 
too higli, and of course, the fielc1 very small, the 
time devoted to tlle search for  Vulcall could 
heen but a few secolltls. 1s it therefore surprising that 
hIr. Wheeler sa\\7 Ilothing of the objects seen ? 
Only those familiar with the use of telescopes kno\v how 
per~les ingly  d~fficult it is to bring a \veil-known object in 
tile field of a telescope, using a po\vei- of 100. 

Mr. Bowman (telescope 3 inch, po\ver jo) says he 
searched ?zo/-dh ancl west ot the sun (my ohjects, also 
ats son's, ~ v e r esouthwest), ant1 that  soille time \\.as lost 

(during totality) in eschangiilg the dingonal tube for the 
straight one, swept to the westward 5" or 6" in the 
tlecli~latio~lof the sun, and then returning, shiftetl the 
declination just far enough n o ~ f hto clear the Corona ant1 
s\vel)t to the westward ap-ain. then returnetl to the R.A. 
of tile sun and shifted to tile proper cleclinatiou just in I 
time to observe the third contact. TI7hen it is consid-
ered how much precious time mas lost in o l ~ s e r ~ i n g  
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antl 
recording in his note-book the tiime of second contact, 
changing tubes, and probably observing tlie eclipse for 
several seconds with his nalted eye, which he could 
hardly refrain from doing, is ~t r t t  all ~ ~ o n d c r l u l  that Mr. 
Bownlan saw nothing of my objects or \\Tatson's either? 

Prof. Totld (telescope 4 illch, power 20) says, " I 
searched I j"each side of the sun, but the sliy\vas cloiccG, so 
nlucli so that I was unal~le to see Delia Cancri," (a -kt11 
mag. star). He does not say how illucli time he speilt 
searching west of the sun. It certainly could have been but 
a monie~.t, and, in the region where my o1,jects were, but a , 

fern secontls. He, too, observed the szcoiitl col-itact, also ' 
tlie Corona, san- JIercury, Venus, Jlxrs, ant1 Procyon, 
Again I ask is it at  all surprising- that  I'rof. Todd saw 
nothing of the objects seen by m e ?  

Prof. Pritchett (telescope 3% inch, power go) says he  
first observed the grant1 scene ~vit l i  a r~alted eye, then 
swept along the ecliptic several degrees each side of the 
sun, observed all the phenon~ena of the eclipse, the sec- 
olld contact, Corona, the prominences, ant1 the cluestion 
arises how Inany s e c o ~ ~ d s  a 'he searchetl with very small 
field west of the sun for the Ghost of \'ulcao," as be 1 
facetiously calls i t  Still again I ask is it at  all iioncler- ~ 
ful that Prof. Pritchett saw nothing of the ohjects seen 
by m e ?  Would it not, in fact, have been very surprising 
had he see11 them at all ? 

Your correspoiitlent has give11 in his tliagram the out- 
lines of the regions sn-cpt over by the above observers, 
saying : " T h e  place ol one of \Vatson's stars \\-as cov-
ered by Wl~eeiei-, Bowman and Pritchett, xiid tile place of 1 

Siiift's t\vo stars \\.;is esaini~rcrl by l~o~v i l r au  ;rntl \\71reeler, 
ancl that one of tlie stars :rlqx:Lrs i l l  the corner of 
I'ritchett's s\verp." all this is calci~latetl to convey SCIIV 
a \vrong impression, for it is not liitcly that either of 
them lillew 11-ithin fro111 I "  to 3' the es;rct 110~1ndaries 
of their hastily-matlc s\vccl,s ; neither (10 I pretend to 11e 
e s x t  nI2out the loc;rtion of the s t~rrs  1 saw, ;ilthough I 
ni;iile three estimate:, of their tlevi;ition ;~ntl  iiist;r~lce from 
the sun, l ~ p  sigliti~ig along tlic outsitlc of tllc telcicol~e 
t ~ l j ~ e .  

They are \vrongly laced in the diagram. The)- \\.ere 
nearer \vherc Theta is, ant1 l)rol~al)l! so~lle\vh:it \vest of it, 
\vhich \voi~ltl p1:rce i l  outsitle of t!le s\\.eel)s of all the oh- 
ser\.ers. I slionltl stroiigly sl~spect t11:it one of them 
\\as 0, Iverc it 1101 that \T7;itson, \vho s:iys he saw that 
star, says ~iothiiig a11out anotller equcilly bright some 7 '  
froill it, both r:r~igillg \\-it11 the SUII'S centre. 

xeitiler in his l)ui)lisIlctl st:iteme~lts, or letters to iiie, 
does he allutie to this 1-ital point. l t  xvas as impossil~le for 
11im to ha\-(. scell one ant1 not tile oliler, as for one to see 
Epsilon 4 T2yrrt., \vithout, at  the sirme t i~ne,  seeing Ep-  
silo11 j. 

Again. he sa)-s, as f;rr as  relati\-e l~osition is concernetl, 
my oiljects rese~nl~le  closely t lcancl . i ,  ant1 13. A. C. 2810, 
on the cirsf side of the si111. I hope he does not liieall to 
be unders~ooti as  inferring that it \vas 011the east, inste;id 
of tlie \vest, of tile sun 1 \vas se;rrching. 

l;i112rll)., lie says, the existelice of ;rn intla-niercnrial 
planet is not yet atlmitted 11)- the 1il;rjority of ;istronomers. 
This ma!- ]If Irile, ~ I L I ~  olIii1ion is hased oil 1 holle their 
StroIlgC~' c\.idellc~ than tll:rt ;r~ltltIcetl 1))' "\\'. C. \v." 
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L)ISCMEI'XNCIES I N  R E C E N T  SCIENCE.  

TOfhE(fz'fopa o/ ScIsrcs '-
T h e  article on "Discrepancies in Recent Scielice " in 

a late numl~er  o f  this journal dern;rntIs some attention, not 
because Lhe Nebula Theory is seriously threatelled by it, 
but because it propel-l! calls attentions to some physical 
inferences that  have been (11-awn from other ~ ~ h e n o m e n a  
and applied to the Nebula Theory, especially in the tloiilaill 
of heat. It is assuinetl by the I\-riters cjuoted in that 
article, that Zi~/i~b~oris i less  ant1iiii$iz2s h z y h  f e n ~ $ e v n f z ~ r c  
also that the rarity of the g x e o u s  material of the nebula 
is the iintnetliate r e s d t  oi the high temperature of the 
co~lstituent atoms. Neither of these assu~nptions is 
corrsct. T h e  trouble comes chiefly from the ~vriter's faii- 
u:.e to make the proper distinction between gizeusy 
hctzf,  and I apprehentl, also, in the failure to see clearly 
what the nature of lieat IS. JIost of the boolts treat of 
this in a I-ery loosenray, and most of the staternents on the  
subject by hIr. Charles Morris a r en~rong .  How far  Ivrong 
may be seen 11y comparing his statements wit11 the t o l l o ~ t ~  
i ~ l gc1uotatioi-i from " 'The I\Iechanical 'l'heory of Heat," by 
Clausius, Chap. st, Sec. S, 11. 24 : " i i l i h c t r f  i , x z i f z i~ ,y  z;l2 

(7 hot@ i.7 ~ J I 
nj#l- i ,c l i tbi~~ t h e  fcjitch ni~il '  by Zh! fhcj,i/2o?ite-
f c r ;  f h e  hi,at .ii/hich ifisafi$t.tr,,s rr?ziie~- ihi .  t ~ b o i / t ~ c / i n i ~ e s  
of ~ . o i ~ d i f L b / ~  Z ' ~ ~ O Y / ' T . ~ ~ Z U / L )(J ~ L S Z ' O I L( t ~ i i i  ex i s t  /to loiro-er 
i s  hetcf,  bitf  h a s  b !~ i? /~  b2fo .iooi-/l., tr/id t h e  &tcico/i.i~ci.fi't? 
w h i c h  /?ioki,.~ if.7 i i i ~ d ~ ? ~t z # j ~ ~ ! t r i r ~ ~ c e  t h e  oj j4os~te c h a f y e s  

(~-oh't?'$cizt~b?i a/Ld ~012ife/ i~af i0?2)  t r j q , 
doex ilol ~.o?/zc-/>o/?i 
co/?cerrictf so/~7*cc, bitf ij- / i ~ ' i ~ & $ i - @ i ? / ~ ~ c i l .wol-k :./Jn/~c &J/ O / L  

the body." \Ye h a w  all along been familiar wit11 tile 
conception of h c n t  a s  ( I  ? I L O / ~ ~  but not ~v i th  tileof i i i ~ t ~ ~ f i ,  
character of the illotio~i escc i~t  as " a I~risk agitation ot 
the moltcules " or " a ral~iti vibration of the a t o ~ u s  ;" but 
tliere are two kiiitls ol vibratory possible~ n o t i o ~ i s  to 
atoms, one of the character of pendiilous motion or a 
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change of position in space cf the centre of gravity of the 
atom, and the other the chailge of fonn of the atom itself ; 
the first of these is known as  free path motioi~,  and the 
second a s  heat. T h e  eviclence for this may be briefly 
given. 

First-It is certain that a lieaticl body loses its heat by 
radiation, that is, it imparts i t sn~ot ion to the ether which 
transmits it in every direction as  unclulations 11a1,ing cer- 
tain wave lengths and amplitudes. Second-It is cer- 
tain that the energy of such u r ~ d u l a t i o ~ ~ s  depends upon 
the amplitude of such untlulati~ns,  and if the am-
plitude of the unclulation was ~neasuretl by the free path 
of the atom, r!~en the radiant energy of the atom rvoulcl 
vary as  its free path, or in other wortls the rarer a gas is 
the greater its radiant energy. Now \\.hen the spectrum 
of a gas, say hydrogen, is examinetl, it is seen to be com- 
posetl of lines having definite wave lengths, ant1 wave 
length is dependent solel~r upon the rate ot vibration. If 
this rate depentled upon the nuniher of impacts yer zecond 
of the atoms or molecules of a gas, then these atoms wouitl 
need to be aiways at  exactly the same distance apart autl 
the velocity of free path motion invariable, n-hich condi- 
tions are physicaily ~mpossible among free atoms, other- 
wise the spectrum \v? should obtain ~ ~ o u l d  11e a continu- 
ous spectrum such as  solicl incandescelit boclies give. 
But the spectrum of hydrogen for a given temperature is 
the same \L-htther the gas be at  urdiilary pressure or very 
rare. This necejsitates t5e conclusioi~ that the heated 
atom ~vhich is thus radiating energy is vibrating cjuite in- 
dependent of its l~ositioil in space or of its free path 
mo~ion ,and the energy embodied in such vibratory nlotion 
is often spolten of as  zizter?tnl i3?zr?;gy. IVhen a swiftly 
moving bullet s'riltes a target, both t~ullet and targe: are 
heated ant1 oftentimes a flash of light may be seen at  the 
instant of impact. T h e  free path motion has been 
changed into atomic ~ihra i ions ,  n.hic1i a t  the first instant 
had a period capxhle of giving the sensation of light, but 
if the bullet be picltetl up at  once it inay not be uncom- 
fortably hot. Now i ~ n a g i ~ i e  atoms iu space urgecl by t ~ v o  
gravitation towards each other until they strilte each 
other;  each \\.ill be set ~ ib ra t ing ,  that is they will both 
be heated by impact, antl until they viere thus macle to 
vibrate they ivould ha\-:: no temperature at  a l l ;  their 
energy T\-ould be represenitd by their free path motion ; 
the  greater their distance apart, ~ ~ h e n  they began to ap- 
proach, the greater ~voultl be their velocity at  impact, and 
the period of vibration of each after inlpact would tle-
pend upon the character of the atoms ihe~nselr~es.  One 
might have such a periotl as to give out undulations that 
might affect the eyes ant1 \ve would say it was luminous 
\vh~le the other one might not, luinit~osity being depzn:!ent 
upon the rate of vibrat~on, ~ :o t  upon the energy oi vibra- 
tion or the amplitude. 

There are mall!. phenomena, that are familiar erlcugh, 
\vhich shorv that  lumiilosity does not tlepencl upon h'gh 
temperature. T h e  decaying stump that slli~les at  night, 
has a temperature not appreciably higher than surround- 
ing objects ; the swift m o \ - ~ i ~ g  molecules in a Cro31te.s tube, 
that spend their energy upon the \valls of the tub:, cause 
the latter to glow, and the ~l~olecules  themselves shine as  
they niove in their long, free paths, but the tube is not un- 
colllfortably hot, much less v e ? y  hot. I t  is true that  by 
increasing the energy of the inoving atoms, the tube may 
be  niade red hot, but the point here is, that this is not es- 
sential for luminosity. 

If then, in the process of universe building, we start 
with dissociatetl atoms, without any temperatu~-e,-at ah-
solute zero, and let gravitation alone act  among them, the 
first motions will be free path motions, and there will be 
no silch thing as heat until atomic impact has begun ; the 
energy that was at  first represented solely by gravitation 
will n o ~ v  be  partly changed into heat ant1 radiation proper 
will begin, and the actual loss of energy to the in\-olvecl 
atom will be greater than what would be due solely to 
gravitative approacll ; there might be Iuininouslless with 

very little temperature, and one might speak of it as  "fire 
mist," and as  "glowing vapor," ant1 yet not threaten the 
" Law of Interaction of Forces." Neither does the Neb- 
ula Theory fall, if originally matter was not hot, but colcl. 

TUFTSCOLLEGE,~ I A S S .  
A.E.L)oLI:E.~R. 

Tc t h e  E d i t o ~  o f  " S C I E N C E : "  

I n  his communication to your excellent journal (T'ol. 
JI., p. I&), Mr. Larltin has rer.1- correclly stated the dis- 
crepancy \vhich is contained in the designation "fire-mist," 
as  applied to the initiatory stage of nrbular cosmogeny, 
the "Chaos" of La1:lace-sit zciiia ?/lirbci.' if the Nebular 
Hypothesis is a true representation of the history of our 
solar system (or all solar antl other systems, for that 
matter) then, certaiuly, hea t  coultl have been present only 
alter motion, ant1 very lively motion at  that, had been 
going oil for cjuite a ilumber of-well, let us say, 
b~ll ions of years, or pretty nearly that .  

As  soon a s  motion, z'. e., aggregation (antl rotationj 
had begun, then, 11y the impact of the more tlistant pol.- 
tions of matter on those nearer the centre of the solar 
nucleus, heat was protlucetl ecluivalei~t to the motion 
thus arres!ed. The  primordial " Chacs," therefcre, was 
cold and dark, i f  it ever tiitl exist at  all. 

Mr. Larkin, consequtntly, is correct : There zi a tlis-
crepancy ! 

Not so, Mr. LIorris, whose objection is stated, z'/c mice,  
by himself (Vol. iI . ,  No. q r )  in these words :  

"'I 'en~perature antl heat are very t1iffel.ent things." 
" I t  is one thing to contain heat ant1 a n ~ t h e r  thing to 

he in what \ve call a heated state." 
T o  prove this he mentions the gener:illy accepted facts 

"that a nlass of water at  32- conta~nsfar nlore heat than an 
equal nlass of ice at  the saine t empera tu r~  ; and a lllass of 
water gas, (steam ?) a i  213' contnins far niore heat than 
a n  equal inass of water at  that temperatul~e." 

The foregoing facts illustrate the phenonlenon of 
"latent hea t "  or heat not appreciable I I ~the thestnome- 
ter. Gut Z(ti'e/st h e n t  t k  / /o f  /telrf .' I t  is n n~isnomer that 
sl~oulcl have heen eradicated from scientific nomenclature 
long ago. The  heat which nleles a pountl of ice is em- 
ployed in fierfo)-~~zz'?c,o-a certain amount of . i ~ o r / :11y ovei--
C O N ~ Z ' ? ~ ~  of the solitl ice. Its subsequent the coheszoic 
litluid state is the result of this work of heat. This heat 
has disappeared, is no Inore heat ; exactly as the muscu- 
lar force of the locli-smith's arnl tlisappears (is latent) at  
night, because by eiglit hours of filing he has overcome the  
cohesion of a quantity of iron. TVe can not look for the 
work and the icrce spent on it at  the same time. 

T h e  greater mobility of the iic!uid ancl the tlimiuislied 
cohesion are  the equivalent of the  heat that has " become 
latent," i,e., disappeared, absolutely, utterly antl entirely, 
as  heat. In changing \vatel- back again into ice, from 
the liquid into the solitl state, the sanle amount of heat 
must be liberated, withclra\~n, or alloivecl to escapc, a s  
was necessary to melt it. 

Water, therefore, does not contain more iicat than ice 

at  3" 0.;it contains Inore nioi~ility, energy, potential~ty 

-in short, inore ?/~ofz'on,hut not motion oi the heat lc~nd. 


The same relations exist bet~veen water and steal11 at  

212 " F. Here the peculiar property of the gastous con- 
dition allo'ivs us to apprec~ale tile nature of the difference 
between water ancl steam ~ n u c h  more precisely than that 
betn-een Tvater and ice. "Latent heat " is here sinlply 
e.t$nnszbic, and as expansion IS the work of heat it is not 
heat. This we can prove by confining steam or any gas  
in a vessel-~vith a movable wall. If the gas just fills the 
receptacle and we no\v apply heat, a therniometer \\.ill 
show a rise of temperature in the interior of the vessel. 

As  soon as  the heat reaches a certain point, so that the 


