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earth's niass. E a c h  pound of the  earth's mass reacts  1 filleti a s l r l ~ t r e  \vhosc radii were Ilalf 11le distance of the  
\"it11 a n  equal  vig-or of attraction upon the 11otly. IVe s ta rs  in lei~gtl l .  Est imation of its tenuity i~itlicates tha t  
m r ~ s t  atid all these separate attractions tog-erher to 2-et a space a s  large a s  the  inooli only eo~ltainet l  a grain. 1-et 
tile whole sum of attraction i n  either case, and  tliese it w a s  ' ' intensely heatetl.",~ I t  is not known 11o1v many 
\vllole sums a r e  necessarily ecjual. 'I'he l~otly,  therefore, a toms m;tke a grain ; count in^ tlicm 11y the million, they 
at tracts  the earth \vith a s  much vigor a s  tile earth at- were yards apart, in irigitl voitls--hot ! O l ~ e y i n g  gravity, 
t racts  t h e  botly, avltl necessarily, t l ~ e r i i o r e ,  tlizy must  t h t y  descencled with slo\vest conceival~le niotioil ; :it uo 
ap!xoach each other  \vith equal  energy. O f  course  not point in their fall d i s p l x y i n ~  letltlet~cy to move in arcs of 
\vith ecjual sljced. Under  the above supposition their re- cil-cles a t  riglit angles to their radial movement, \\-hich 
spective weip;l~ts \yere a s  a million to olie, and a millio~l they lliust (10 to be:;in rotation in tile c o m i c  spliere. In  
p u ~ i t l s  fal l i~ig one iiicli \voultl be ec j~~iva lan t  to one pountl the  llrvsent s tate of lcno\vletlge, jutlging from la\vs a t  
falling a million inches. 'Their acceleration ill sl,tc,tl \vi?lk in t h e  I;iiir-erse, it can 11e safely asserted tlial the 
mtist lilie\vise, in both earth antl l~otly,  obey t h e  la\v of I hall liatl lio rotaly motion. Ignoring these consitlera-
gr a\.itative acceleration. tions, 11.e \viIl as.;un?e \\.~tli I l~ inche l i  t h a t  it \vas ill revol- 

I t  is well, t i i i rcbre ,  to bear  strictly in niind, tlrat in ~ ~ t i o l i .  
gra~,itntion,a s  in every other for111 of forzc, action ant1 re- " 'Tlie cnoling ant1 cont rac t io~i  of this vapor inaugu-
action a re  al\\-a!.s erjual anti opposite.;:' rateti a rotation \vl~icli \\-as incvitahly accelerateti to such  

CH:LI~L.ES~Iu~<:J ,? ,  an extent that  a periljiiel.al ring \vas detached wliich Eie- 

2223 Slping Garden sr rec~,  ~ ' l i i l n i e lph i~~ .  I came a planct. 'I'he s a m e  process continuetl ant1 other  


- / rii1o.s were detachetl \vhicIl l,eca!ne other  111ailets in clue 
~ K I ~ ~ E V A L  1 3imilaily, the  planetar). nlaises tletacliedT < O ' J . - ~ ~ T ~ O N  COSMICXL I:,IX(;S, s"Gessiol1. 

1111,q-swhich I I ~ C X I I I C  their satellites."' 11. Conceiving the  nlass to  liave cut  loose from 61 Cygni
To tilt Etk'tai, of " SCIESCE":-- allti other  cosmic r?iasses ; atlinittinr cooling, contrac- 

I'rof. A.I17incliell, recou~l t ing  t h e  history ol  forli1ation I lion a11d accelel-ation, t l l e~ i  the  sl,lie~'c n.ould ' l~e unable 
of tlie solnr system from ;L sphere of  i ~ i c a ~ i t l e s c e ~ l t  /gas,  to  cast  orf 1 , ~any ln\v of ~ l a t u r e  llitherto tliscol-~retl, t h e  
sa)-s : " Tlie cooling ant1 c o n t r a c ~ i o n  of this vapor in- least 13nl.ticie, to saj- ~ io th io j i  of a ~nass ive  ring. T h e  
augurated a rotatioii." ' ball liatl dn.i~idletl to the  o r l ~ i t  of iXeptune, accjuiring- 

:\latter is goveruetl by law, hence the  In11 of  g a s  mus t  , sucli \-oIocity a s  to  no  loiigzr I-enini :~ iiitact, so  it cast  OK 
liax-e obej-etl l:lws governing gases.  3fen have tletectiiti 
several i a n ~ s  of nature, while doabtless there a r e  others 
eluding 1-esea~ch.  111e g-lol~:, of g a s  was  tloniinated by 
l i l lo\~ll  or l l ~ l ~ < l i ~ \ ~ l l; if ~ l l l < l l ~ \ ~ l l ,~ c h e l l l eofl a ~ v s  11)' I 1 0  

planetary evolution can be  outlinetl ; hy I;non-11, 11) poi1lc-
ses a re  tested by their application. T h e r e  exists a tloc-
trine, the iyebular lLypothesis, ant1 \\-e t ake  it fo r  ~ r a n r e t l  
that  its atlvocates conceive the gaseous spllere t o  have ,)of to  llel~erililieral, l ' lie v;ortl allutles to tlie p e ~ - i l ~ l ~ e r y
been I\-rougllr 117- I;no\\-n l a ~ r s .  suilace, nntl inchel ell says tile ring was  periplieral. I t  

E u t  no  l a ~ v  of nature yet tliscoreretl is ab le  lo cause a \\.as ,lot,---it waq formctl of g a s  torn ul) from a tlepth of 
sphcre of 3 s  to  rotate. 11~11itlr~tis i ~ i  ol.tler to  of inilliolis of mii ts ,  secu ie  sub- 

Contractin:: 11)- cooling ditl not  hegin rotation, for, by sts l lce sufficient to  form Nel~tuiie .  If not,-the mass  
tlq"ian1ic laws, the mass \\-as 110t l ~ o t ,  but  coltl. I f  hot ,  17x5 piIe(l a t ~ o r c  the  levcl of tile ccjuator, a n  impossi-
contract ing woultl not cause l.0tal.y motiilli, would I ~ i l i ~ y ,  A s  so011 a s  force a s  Rra\.it)-\\-oultl bring it tlo\vn. 
gil-e rise to  tu70 motions, centr i l~etzl  :r~ltl periljheral, botl1 l-niseil n line of a toms abo1.e the  equatorial Icirel, arouutl 
radial i11stzad of c~rcu la r .  T h e  hrav i t s t  atonis ,  gravitat- tihe ball, t h e  next line of a toms below \\-ould nsce~id ,  
ing to\vards tlie centre, \r;oultl tlisl~lace the 1i;;lltest to- tlicl1 the  next, a11ti so  on. Tlic: pcles 11-oiiltl c!cpress caus- 
\\-ards t h e  circumference. ing ttle mass  to nssunle form. T h i s  woultll e n ~ i c ~ ~ l a r  

1Ze11ulsion did not  ex is t ;  this force can only olltaiu in ret:rrt\ rot;itioli, allowiiig c;ntr;il att1;tction to rcgain con- 
lnat ter  /zof dissociated. Repulsion c?us:s tiissociation trol, lIringing tlie nlass to a cphere a s  in the begin~ling.  
a n d  vanis'iles, grnirity reasserting tiominiotl. f lence,  re- 'rllis oscillatioll lruust take place so  long a s  the mqss re- 
pulsion is more ancient than  t h a t  gravity n l ~ i c h  causetl lmainecl a gas .  Slioultl it  becoine iiuitl, then the  alterna- 
the luass to tlevelop a solar system ; else t h e  first s ta te  tions \\'O1lid I:? l~el!veen a sphere ant1 spheroiti, a i ~ d  the  
of matter  ~ v a s  ill dissociation. mutat ion n-ould obtain until soli(1ificatioli sets in. N o  

'These things are unl;iio~\~able ; therefore, n.irh atiher- aton1 at  any i:eriotl liad po\\,er to overcome jira\.i~y, t h e  
etlts of the  llypothesis, \ye tlisiiiics repulsio~i ,  lea!.in;: the  stalji[ity of  tile niass being assuretl by inhering l a ~ v s .  
mass  subject to no kuown energy but  j;ravit!-. I f  reprll- Tile  mass  of  the solnr system, tlle mass  of any  planet, 
sion did act  it could not  cause rotation. Gravity coulti th,: (1irection a ~ i d  velocitj- o l  the  planet's original molioii, 
never cause the ball to turn ; it ~ v o u l d  bring every atoll? deternli~le what  orhit it shall traverse. 
to a rest. Tile  ~ v h o l e  mass \vouIr! arrange i ts t l f  in con- TIlz ol.13it of Neptune is t lcter~ninetl ;  it nlakes regular 
centric s trata,  whose tlistance from tile centre ~ o u l t l  de- I-elo]utions, hence the  centre of llie assumetl ring- tha t  
penti on specific gra\-it?. Calm \voultl ensue u ~ l i e s s  pres- forlllecI it, ~ v l ~ e l l  preseiitabaiidonetl coi~iciileil wit11 tlie 

sure Ivas sufliciellt to force atom; \vil!lin range of chem tracli of  the  centre. Tliert iore the  r ing was  not  

ism. Chemical reaction to start  tthen
n-oultl have no  ~ ~ o \ v e r  detncl~etl  ~ v h e n  tlie mass was lenticular, fo r  its edg: 

axial r e ~ ~ o i u t i o n .  It woulc? evolve heat ,  1.epulsion and  estelldecl f a r l ~ e y o n d  ~yhe1.e Xeptune lion- revolves ;11 ~t liad 

te~illiorary expansion, which,  ~vauing-, n.oultl leave the  l,een tile planet woultl no\\- descrihe our o r l ~ i t  m u c h  

mass smaller through coml~ination,  no  sign of rotarv 1110- ,f(ll-jhCl-f ~ . 0 ~ ~ ~ 
the  ~ ~ 1 1 .  

t ion having appeared. T h e  mass  extrilded half way T h e  Inass reachecl tile present pa th  of S e p t ~ m emhen 

to  a Centauri, it beiiig equal in illass to  t h e  sun.  Helili- sljllel.icaI, ant1 t h a t  worltl was  th rown off' ~ v h e r e  it non-

holtz has  shown tha t  if the  1-ilatter in the  solar system lllaltes circuit, tile rilass b e i ~ i g  :-a spllci-e \\-hen it parted 

erpxntled to TJeptune, " i t  ~voult l  require several cul-iic witll its first ring. 

miles to ~ v e i g h  a single graiil.""ut tile sanie ~ i i a l t e r  -- --- - .. . .-- - -- -,
- - - . - - - . -

~ - -- ... 

article, above refelred to, rhcre is  251,

icnl crrol.. wllicll slightly coilfU.?es rlic ~ n e a l ~ i n g .  On pnqc 167. yi:eoloz)- Stnrs, 1,.:3il).

line 49, the pllrase " rliis force is incvca<ing," shoulrl rend., " this 4 ~ e ~ i o p ; ~  


my p r e v i o ~ ~ s  a 1jpogr.1~11.. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r L ~ ~ ~ ~ ~ ; , ~ ~ ~ ~ , ~ ' F o , c e s ,  

the S t m i ,  p. 279. 

farce is unccnsinq." 3Chambera' .-\sironom>-, p. 898. 
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T h e n  a segment half way to U r a n u s  w a s  torn away 
entirely around the  l ~ a l l ,  and  tlie rupture took place 
a long  t h e  chord of the arc.  A section of tliis r ing 
would  b e  flat i rs ide aacl currecl outside ; else a r ing 
lifted o u t  of t h e  equator  quite arountl the  sphere, whose 
sections .were circular, leaving coccave ~ v a l l s  of g a s  in 
~ l o r t h  antl south latitude. Neptune \ ~ o u l t l  contle~ise 
somewliere on a line in the centre of grari ty of the  ring. 

ABSTRACT of sonie Paleoiiiological Stutlies of tlie Life 
History of Spirifer I ~ r i s  H ,  I I ~ ,  Professor H. S .  JtT~r,r,-
I h h i s  of Coriiell Uiiivel.sity, Ithaca, N.Y.-lleprinted 
for Xinerican Journal Science. 

C3nsFlc'\-.&~1oKson Jupiter by I.. Tl :O~ ' \ '~~O7 '~- -Presen te t l  
hIai-cll gtli, ISSI.-Reprintetl from the  proceedings of 
the American Acadeniy of t l r ts  aiid Sciences. 

In  either case the  orbit of the  first world ~ v o u l d  be  lii2a?-~?-Plrocesurx\-cs of tile 1'. S ,  Kaiional hIuseum, 1881. 
t h e  sun  than now. I t  could not liave b t e n  t l l row:~  of[ 
the  surface, a s  there was  not  material enougli ; nor from 
the  edge of t h e  1~11:-shapetl mass ,  nor frcm berea th  the 
surface of the  sphere, for frcm either place the ci-11it 
\voulcl not be where it is, I t  coultl not  ha\-e been cast 
off a t  all. E u c ; a ~L.L A R I ~ I ~ ; .  

NEW WISDSOR O m . ,  ~lltzyI I I ~ ,1881, 

B O O K S  RECEIT 'ED.  

THEHunf,\N Eov\..--An Account of its Structure ancl 
Activities and the Conditions of its Healthy IYorlting. 
By H ,  KETVELL ~ I A R T I K ,  U.Sc., 1CI.X., hI. R .  EIeiiry 
Hol t  and Company,  1881. 
T h i s  book is the  lourtli of the  .. X?ilr,?-1ctr7t St.ic.,zcc 

Series" of manuals  pi-epared uiltler the  tlirection of 
hlessrs. Holt  ancl company, ant1 will be  fount1 of equal 
value,  a s  a popular guide to tlie subject treated, to tile 
three works which preceded it. It is a relial~le n o r k ,  
being coml~i led  from the  best aritllorities, ant1 is not 
iilteuded for specialists, bu t  for general rezders a n d  
students. 

In  a n  age  when the  Physician is called upon to explain 
to  his patient, the  mz's~/i d ' d re  of the  treatmetit sug-
gested, ancl even to tlescribe t h e  peculiar conclition of t h e  
organs  affected, some !ino\~leclge of H u m a n  Anatomy 
and  Physiclogy appears essential to t h ~ s e\vho tltsire to 
act  a s  consulting pill-sic~an in their ow11 cases. 

T o  meet such a clemancl for  a popular work  on tlie 
huruan body, Dr .  Martin has  prepared the  present 
volume, whicli is free from teclinicalities, o r  scieiitific 
terms requiring interpretation. T h e  reader has  the  ad- 
vantage of one hu~it lred and  sixty-five excellent illustra- 
tions, ant1 a s  D r .  Mai-tin's style of xvriting is 110th clear 
antl comprehensive, t h e  task of t h e  reader is  a n  easy 
one. 

'The earlier \ rorks of this series have been reviewed in 
" SCIEKCE" a n d  comprise the  followiag manuals  : 
Asiroizo~izy,b y  Professors Simon Nen-comb antl Etiward 
S. Holden:  Boitz?iy, by Professor C .  E .  Bessey : ZooZo,oy, 

by Professor A .  S. Pacltartl, Jr. 


OSTCOLOGX-or' S I ' F , O T \ ~ ' ~  Hy-CUNII'CL.LRI.I \*ar .  
pog;ca, and of El-enlophila al l~estr is ,  by R.11;. ScIiLr-
F'KLUT, U.  S .  A,-Estractetl from the Eulletin of the 
L'. S .  Geological ant1 (;eograpl~ical Survey-\T'ashi~lg- 
ton, I'eb. 11111, 1S81.-Fotv full page illustrations. 

AGSTR.LCT 01' TI:~KS.-ICTIOKSof tlie ,4ntliropological 
Society of I\-ashington, U. C., n-it11 lie ;~nilnal  repoi-I of 
tlie Presit1eiit.-I'or the year entling Jan.  20,  ISSO, ant1 
for the second year e~lt l ing Ja~luar>-  ~ S t h .  1881. Pre-
p;retl by J. 11'. I'0\.i-~1~~.-\~ashi1ljitoli,I 831. 

THET\YCLI.'?'HA N K P ~ LI<EI'OK'I.of the America11 LIu- 

seum of iYatura1 I-Iis~ory-Central I'arl;, Ke\v Yorl; 

City-Uatetl Fel~ru;u.>-I 5tl1, I SS r . 


I l ~ i ~ o i ~ ~ 'the  Cruise of the U .  S ,  Revenue Ste;i~licrof 

L ~ V ' W ~ I L  I>>- CZL~II.
ill the Arctic OC~;I I I ,  C. L. H(JOI?EI:,IT. 
S. R.h1,-Kove~llber I ,  I 880-\T7ashi~ig~on, I SS I .  

I<EI'OI:T of the Director of the Detroit Ol~servatory of 
the University of hiicliig-all-October I ,  1879, to Janu- 
ary r ,  1881, Ann Arbor, hIichigan, 1881. 

Clieck List of Duplicates of Fishes fro111 tile Pacific coast 

of Kortli America (321 Species) tlistril~utetl 11y the  

Smitlisonian Iilstitution in l ~ e l ~ a l f  
of tlie Unitetl States 
n'atioiial 1\Iuseurn.-l'reparetl 11y L),ITI~I S.JORU.&N 
ailtl I'IEI<I:E I,. Jo1-\-.~-~41)ril 13, 1881. 
I ~ E S C I I I P T I O ~ ;of a new specics of Squalius (Squalius 

al iciz from L-tall Lalie, 11y 1'1rla<c Louis j o u r .  
~)E>CI<I I 'TIOI \Tof a ilexv C;oI~ioicl Fish (Ot11011011s eos) 

fro111 San Diego, Cal. 11y I<ox.& S ~ I I T I I .  
Or; a Ducl; nexv to the Korth -4nlerican I;auna, by 

R o c c n l '  R I J ) ( ; ~ - A Y .  
ON ilmazilia I-ucatanensis (Cabotj ant1 ; l .  cer\-iiiil-entris, 

Goultl. 11y l ? o c ~ r i ~  1<1L ) ~ : I Y A ~ - .  

L ) E ~ c I < I I ~ ~ s I ~ ~ ; s 
of ne\v species of Fishes (LTranitlea mar- 

ginata, I'otamocottus Beiitlirei) ailtl of hIyctophum 
crenulare, J .  ant1 C.-11y Tarir . i~:sor  H. L;E.AK. 

N o l ' a  011 the Fishes of the Pacific Coast of the Cnitetl 
St:ltes 11y D. I \ . J I )  S .  J(II:u.~x a11tl CH.AI<I,CS H. G I L -
1:KKT. 

In this paper tlescril~tions ai-e gi\-en of 109 species of 
fishes 1;iion.n to  occur along our I'acific Coast l~etxreen the 
AIexican l~ountlai-1- a ~ i t l  that  of Gritis11 Columbia, with 
notes oil tlie tlistril~ution, hallits, sizc. value, etc., of each 
spccies, in atlvance of the  pul~lication of a general tles- 
criptivc ~vorl;. 

A I I E R I C . ~ ~  h l A ~ ~ ~ ~ ~ ~ . - E d i t e t l~ ~ I K ~ ~ ~ ~ I < ~ : A R T E I  

1:mily 11. Coe, Ei l~ le  House, Ye\\ Yorli. 

\Ye liavc plrasui-e i i i  recognizing the  sterling merit of 


tliis excellent little LIonthly, rr leatling featul-e of \ \ - l~ich 
a l ~ l ~ e a r s  at tei i i l~t  to popularize science ill a form to 11e ail 
suitable for cliiltlren. T h e  present n u m l ~ e r  contains 
articles introtlucing tile yomig reatlers to tlic hest metliotls 
of classiiication of the 11niinal l<ingdonl. T h e  journal is 
in its thirtl volume, ant1 is soltl for one tlollar a )-ear. 

KEIV XI'PI,ICSJ'IOX01'. THE SI-15-PRODUCI~SCOAL-TAR.01: 

-Mr. Sanders, of St. I'etersburg, has succeeded in pro-
ducing from the heavy oils of coal-tar, a new substance 
\vl~icli, in many cases, taltes the place of india-rubber with 
advantage. It is prepared in the ioiio~ving manner. X 
given weight of a lnixture in equal parts of wood-oil and 
coal-tar oil, 01. of coal-tar and hemp-oil, is heated for sev- 
eral hours, at a temperature of about 318' Fahr., so as to 
disengage the injurious substances and increase the viscos- 
ity of the mass, until i t  may be drawn out in threads. A 
second quantity, equal to theformer, of linseed-oil, prefera- 
bly t11icl;ened by boiling, is nowadded,  and also from one- 
twentieth to one-tenth per ceut, of ozocerite with a little 
spermaceti. In  the meantvhile, the mass is kept at a uni- 
formly high temperature for some liours, when from one- 
fifth to one.lialf part of sulphur per cent. is added, after 
which the product is moulded or otherwise worked in the 
salne manner as india-rubber. The proportions of the 
three oils named above may be varied so as 10 obtain a 
harder or more elastic substance, as  tnay be required. The 
product is elastic and tenacious, s tandi~ ig  the meatherbetter 
than india-rubber, and is not deteriorated bygreat pressure 
or a high temperature. It is said to be specially suitable 
lor the insulation of telegraph wires, and may be ewployed 
alone or ~ n i x t d  with indi:i-rubbcr or sinlilar rcsinous sub- 
stances, 

~ L ~ c T ~ o L \ ' b ~ ~ . - i l ~ r .E. F. Smith finds that a black hydra-, 

ted oxide, L r 3  01,is  precipitated \\,hen a galvanic current 

is  passed through n solution of uraniulll acetate, formate, 

or nitrate. 



