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O N  MATTER AS A FORhl O F  ENERGY. 

I n  the ~~ortex-r ing as propounded theory of illstter 
by Sir SViIliaill Thornson, the characteristic differeilces 
between the elerlleilts is supposed to be clue to com-
plicatioils in the rings themselves, as they may be 
knotted in innumeral~le ways. Several such forms 
are dra~vn in the memoir, and one such is stamped 
upo11 the cover of " T h e  Uilseeil Universe," by 
Tai t  and Stewart. 

This vortex-ring theory assuines that matter is a 
fo?-//z nf^e/~e/gy, not iilterchai~gable ~iritll the other vari- 
able forms, such as heat, electricity, etc., for the sim- 
ple reasoil that its foi-/iz renders it impossible, hut if 
the eleille~lts be forms of energy, the law of energy 
may possibly be traced in them. Now, the energy of 
a given mass of matter varies as the square of its veloc- 
ity, but the pvopei-ties of the mass vary with the forill 
of the energy, that is to  say, the physical properties of 
a heated body are not icleiltical with those of the same 
body ~irhen it is cool, but possesses the same amouilt 
of energy in free path motion. T h e  physical proper- 
ties of atoms and illolecules vary with atomic and 
illoleccllar velocities; for example, whether a piece of 
iron or steel is magnetic or not depends upo11 its tem- 
perature, tllzt is, its rate of molecu!ar vibration. I t  is 
not, therefore, nprioi-i improbable that such cliffereerences 
as exist between the ultiillate atonls coilstitutiilg what 
\ire call mass, may be d ~ ~ e  to relative velocities of sota- 
tion of the vortex-ring. Atonlic weights represent 
iluillerically these coilstailt differences, and one iuigllt 
expect to  fiild in any one of these atoinic weights the 
two factors thst coilstitute energy, ilanlely a iuass (or 
its equivalent) and a velocity ; so we illight write 
?/l 3" 
- '=ato~llic weight. Applyiilg this to a specific: 

case, suppose ?/Z-= v2 7; = atoinic weight of Arsenic; 
2 

by inspection it is seen that m -- 6 a i d  v = j. If 

G X 29 
n~ = G and 3 = 2, the11 -= 12 = At. UTt. Car- 

2 

boil. Let a table now be coilstructed nz = 6 and v 
with values 2, 3, 3, a ~ l d  SO 011; and there results a 
series of iluillbers N either exactly the saine as the 
atoillic weights of seine of the eleilleilts or avery close 
apl~roximation to such numbers. T h e  eleilleilts have 
their syillbols uilder E with their atonlic weights as 
given under At .  Wt. for comparison. 

I 48 Ti. 

108 -4s. S r .  1 87.2 
I Ui. Ce. 137 
192 ? Ea. 136.8 

7>i=7 ........i~d 	 T i r .  I 1 8 ~ 
TT , , 

54 -?In. $4 
96 AIo. 95 8 

I 	 126 I. 127 125 ? .... 
1 7 i . i  E r . ?  170.6 ,-----' - -. 
224 I ? 

- - -I - - -
711=8 .-..... 16 0. 16 

36 CI.? 35.5 
64 Cu.  6j,3 
l o o ?  In 

141  ? m 

I 196 An. 196 
I't. 196.7 

By changing the value of //L to 7, 8, 9, etc., a new 
series of iluillbers is obtained and the process is car- 
ried until the resulting number is higher than any 
kilowil atoinic ~veight, namely, that of Thalliuill 
233.9. STThere the ilumber obtaiileti is not that of any 
k n o ~ v i ~atoinic ~veight an iilterrogatio~l poiilt is placed. 
I n  several cases the resultiilg iluillber is the saille as 
the ones given by Aleildelejeff as those of probable 
eleille~lts yet to be discovered ; for example, in table 
nz = 9. 72 is s ~ l c h  a iluillber a~ l i l  is inarked NL ill the 
line of atoinic weights. 

XOTV,here is a series of forty ilulllbers calculated 
serially, and thirty-three of tllein are either the exact 
atoinic weights of eleilleilts or vary less than one unit 
from them, ai~cZ it does not seen1 probable that so large 
a l~rol~ort ion of cha.ilce, for the could be the result 
llu~llbers range from 12 to 2 3 3  TvIoreover, by carry-
ing the process still further illally nlore of the atoinic 
weights are obtained. Thus, 1vit11 nz = 13 we have 
Co. Ni. Ru. R11. and T11. 
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7ii = 14, ~ i ,c U~ d .alld olle of h[endelejef.s 1 
hypothetical ones. 1 

nl = I j o d y  Antimony, 120 .  

111 = I G  S. T e .  Hg. 
112 = 17 Se. Ce. 
111 = 2 0  c a .  Zr. 	 I 

~t must b e  relllelllbered Jl,itll this large for I 
91, 0111~' three or four calculatiolls a re  ~ ~ o s s i h l e  without 
obtaillillg llulll!~ers quite l)eyollfi ally kllon711 atolllic ,

1
~veights; for ins ta~lce ,  when 11) = 20 ,  onl! three calcu- 
latiolls call be  macle, tnro of which are  atoillic \-veights. 

j ~ r i t h66 serial collllI,l~a~ioll.i,49 elelllents are de-

t e r ~ n i ~ l e c l ;74  per cent.  a n d  illore than tha t  if i\leil- ' 

delejeff's hypothetical elements may  be  counted.  I 

rf h e  a,lr trllt]l ill tllis theoli o +  
~ a l ~ ~ l a t i 0 1 1 ,  willthen tile concepti011 of t he  e l ~ l l l e l l l ~  i 

be much  sillll)lified, for it \\-ill ciispellse a t  oilce Tvitll 
con~plexi ty  in the  atom, a n d  substi tute a c o ~ l l ~ l l o ~ ls3me f ine  Eiici?ll)c.i,fcn, Hojlol*(,yi,, etc. 
forill for all, differillg arithmetically frc1.om each other in ' The remains of Uex-o~iian Ganoitls are very iluillerous ; 
size velocity. ~l~~ coilceptioll I llnJ-c of the Osf~o l~$z i ,  	 Cejjl(zlnsjlj' and other c/lei?,ol~$t;i, PIc?,ic2lhj8~, 

genera characteristic of the m ~ d d l e  anti lo\ver Devonian. 
tern1 712 corresponding t o  n ~ i i r i ,is a relative ;rl/l/~nr>of LIost interesting, hoivever, is a fine 11lock co~ltaining a 
e ther  in rotatioil with certain velocity. number of Hoiopij,c/lii froi~l the old red santlstoiie, 

13.r,or,nE=lIz,1 ~vllich speciillen co!lles tlirect f l . 0 ~ 1  Hugh 3Illlers's col- TUFTS COLLEGE, MASS. 

to the general stodent, as it includes representatire speci- 
ineiis fro111 almost e\-ery age ant1 country--from the dis- 
putetl Eozoon cnf2ndeizscof the Laureiltian to the Post Plio- 
cene tax-e bear anti Irish elk. I t  is the result of ~ e \ ~ e n r e e n  
years of intelligent travel, purchase and selections. 
iilr. \Varr13s theory being to perfect the collec-
tion by coastai~tly substituting the best obtainable es-
ampies o f  each tj-pe, not ai i~linga t  a complete series for 

~7:~~6~:,::~ piringIn  tliisah.e5i110~tic \ve have little has s~~cceedet l ,  of 
doLll)t, [ar I,ejolltl his own expectations a t  the outset, and 
altllougl~ his catalogues have matie this collectio~l familiar 
to 111-111y l)alzo~~tologists tleserves a ~n this country, it ~vell  

descril,rion 
T h e  Sililriail corals, crinoitls and ttilol~ites fill the first 

cases. Tile latter are verb- fine. Alrnong tiiem is the out- 
line of an  Asn,z$/li~sg.igizsindicating nu animal over 1 2  
inches long. oil la rge  slabs are other crustacea,  
Ez~vyjtcuzrsand Ffcyj/,rrof/rs. These are the eariiest of a 
series represcntetl in the J ~ i r i s i i c  b y  a 5ile c i l lec t~on fmm 
the Sole~ihofen Geds ant1 throughout 11y numerous Trilo-
bites. The  ~olz l l l iofe l ,  crustacea inclutle, alllong ot]lers, 
Pciicus, Go$/lcn. I<ivyoiz. L ~ ? I ? Z L ~ / / S ,  ant1 a veryI ~ ~ L ' Y ,  
perfect .?Z~~-~~c/izi-zts ,  frorii the Eliglish chalk are n7hile 

R E C E N T  	ADDI'I'IONS T O  T H E  E ,  11.MLTSEUJI 
A T  l iRINCETON COLLEGE.  

HENRY-F. OSEORN,S ,  D. 

T h e  E .  M.  Museum of Geology at  l'rinceton has re- 
cently purchased Messrs. TVard k Ilo\i7ell's well-!<no\vn 
collection of fossil animals ant1 plants. Under the partial 
supervision of these gentlemen the collect~on has been un- I 

paci:ed and hastily arranged in the cases, and as it lias 
never been fully displayetl before, it no\\- appears to very 
great advantage ant1 possesses peculiar ~nteres t .  The  
east wing of the museum already confains the collectioiis 
made by the Princeton parties c111riog the  (~ % ~ e s t c r n  
summers of 1877and '78. ?'hese inclutle several hunt1re:l 
specimens of fossil insects preservecl in the delicate hlic- 
cene shales of Florissant, Colorado, ant1 leaves from the 
same ileiglil~orhood. T h e  formet. have already passet1 into 
the hands of Dr. Scudtier for itlentification. Still inore 
valuabie is a large collection of fossil leaves from Strata ; 
closely overlying the Lower Eocene Lignitic Beds, ne :r I 
Black Butte, Wy. Tt r r .  These have been studieti by Dr.  
Lesyuereux ; he prolloullces them of great no\-elty as 
contributing largely to our linowletige of tlie extent of 
the Eocene Flora, and they will form the sul~ject  of a I 
special memoir to be pul~lished by the museum. 

Among the western Vertebrate collections :re iie3rly 
complete slteletons of various' mem1)ers of the Dino- 
cerata fain~ly,  parts of wllich have becn figured and 
tlescribed iu bulletins from the museum. These, together 
with ~iumerous specimens of P r z l ~ o ~ o j sand allied 
genera, from the now classical beds of the Menrj-'s Forli 
and Bitter Creek country, Ivy .  Terr., together \~.ith a 
great variety of carnivorous, rodent, len~uriile ant1 perhaps 
insectivorous forms, ina11)~of which are untlescrit~ed, give I 
a n  admirable idea of the fauna inhabit i~ig the Lower 
Eocene. In  addition to these are many corilplete turtles , 
and reinains of lizards, snalies and birds. Representing 

lection. Froin the i i a s  hetls of Lyrne Regis are well pre- 
servetl specimens of D(r$ciJtirs, Lc$~iiolz~s, E/y?int/ l irsand 
others varying in lengtli from one to three feet. There 
are fish remains from each epoch. T h e  Soltnhofen beds 
have furnislietl a T-ely beautiful group, including cnXv6vns, 
L~,LIL'I?oIIIs,Lq5 fo l c~ i s ,As$i !z 'o~/y~~zc/~?~saiid others, im- 
hetitlttl in a clear yellow sliaie. 

There are fine esa~llples of Lcjii?o'oifc?ziJvo?tant1 Sz'g~l-
Znri;z from the English, I'russ~an ancl A n e ~ i c a n  coal 
measures ; also, iiiany ferns. Aniong th f se  are perfect 
rernaiils of S$ilc?io$tcris and Pcco$ie~z'sfromthe Scottlsh 
coal measures, ~ v i t h  a full scries from SIazon CI-etk, Illi- 
nois. T h e  fossil flora throughout is numerous, with 
gcoti collectiors frori~ the Geilnan, Italian and French 
Tertiary deposits. 

From t'5e Jurassic are eleven entire Saurians nlarltetl 
for their exce!,tional beauty, rather than great ~ i z e .  .An 
I c t / l ~ ~ o s n / ~ u ,  in aover 11 feel length, is ihe  largest. of 
ilumber of sltelttons of this genus, and is finely preserved. 
One coinplete ske!eton autl several parts g i ~ e  a very cor- 
rect itlea of Pleslbsnurzrs. 1 1  hrad of :7Zisf~zbsit.zrr/~s 
complete, rare in this country. From the \Yurternburg 
Lias is a large Tekosni~?,with tlie ventral scales in posi- 
tion. There is also a humerus of PZzbsnz~?*2~s.Resides 
these are many fragmetits; the ossified Sclerotic of Icthy- 
osaurus ancl parts of thc neck, pelvic and shoulder girtlles 
affording a complete stutly. Probnl)l;. belonging to the 
saiirians, too, are the so-rallitl bird tracks fro111 the l r ias i ic  
sandstotle of the Co~lnrcticut River Valley, including 
traclis assigned to  Bi.oirfo.~o/riit, A/iiso$/ss and other 
genera. Also of the tive-tort1 C/lezi.oihcrzi~/i2,supposed 
to niurit the steps of L u O j / ~ i ~ i I h o i ~ ~ i ~ .  

The  Ecliinotlerrns can he studied almost without inter- 
ruptioii. In  the earlier crinoid series are Pep-i~c/locri?t?~s 
ant1 I'eizdnci-ii/?~sfrom the older strata. T h e  latter are 
representeti beautifully and in profusion from the Lynie 
Regis locality, Engldnri. Among later forms are A j i o -
crhiz~sallrl ru-,riniis Lilliiforrnis, a rare specinien from the 
Gruils\vici< I lusc i~elk~l lk .  In the Echinoid serits are per- 

the Miocene is acollection from Colorado inc1uding~videl~- fect specii~iens uf Pet-iastLr, Hol~zsdcr and Heiiz/irsie.u, in 
different forins. Prof. Cope, who has ltintlly glanced addition to many others. Beautiful speciinens of Asdcvlits 
over the whole collectioa, 1)ancil in Iland, pronounces and A~trofiectnrand O@Albrriinnnfrom the English Lies 
several of these forms neiv to  science. represent in part the Star Fishes. 

T h e  Wart1 collection is, however, of rnucll greatervalue 1 The Cephalopods are a great feature of the collection, 


