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To  the  Edi tor  of SCIENCE. 

~l~~ .. ~ ~ ~ ~ i ( l , .\\,ere lllorlling
meteors i\,atcllec! 

fro111 12.20 to 3.05 11yfour ol~servers. The  shower seenled 
abundant, 190 ll,eteors beill<,.malllIed durillg the 

tillle of observation. hlloutolle-ll,$f of t~leseuntloubte(lly 
belonged to a common system. The  radiailt point as de-
(lucecl frolll alltl Lvllich, consitierillg lluIllber 
callllot be greatly in error, was K.A . - s ~  0 ,Dee. + I 6  

brings it just outsitie t113 lilllits of constellatiollo ~ ~ ~ ~ .No lneteors olIserved but 
very few \.,,itl1sllort l,atl,s lIoillt, l.llis 
may be (Iue to the fact that tlleSl were SO faint (mostly 
about equal i l l  17riglltness to a fourth magnitutle star) that 

short llatlls were conspicuous to  call 
our attelltloll to  tllelll. hnauroral light was visible ill 

all(l east (luring early of 
Cllalnbers gives 8 O ,  + I6  as tile ratliallt alltl atltls 
that T u l ~ m a nmakes it 90 O , + I  I .  

l<espectfully, 
I s a a c  SI-IARPLESS. 
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COX RESPONDENCE. ( Faraday is here laf3oring to show the incompetency of 
-- that definitioll nloltt.. H e  thinks the natural philoso!~her 

The B t Z i i o ~does 710 t  ho ld  h i m . c 6 ~ ~  f o r  t ~ i z i n ; j se - ~ j ~ e s s e d1 as  !-et unI;no\vn;~e@onr ibJe  ought .to look for effects and co~~di t ions  
63' his co?.~~esjoiz~le i~bs .N o  notice i s  t ( c ke~zo f  ( Z ~ Z O I L ~ I I I O ~ I S  and so virtually calls aloud for some one to fill up whatc o i i z ~ ; ~ ~ i ~ z i -
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to him allpears a serious cieiicienc> H e  called the old 
clefillition only a hay-assumption, ant1 felt the necessity of 
some enlagenlent of it, that it oiigllt stanil secure. H e  
says : " the half-assumption is, in my viexv of the nlat-
ter, nlore dogmntic and irrational than the ~vhole,bccause 
it leaves it to be ~~ntlerstootlthat power can be created 

destroyed at pleasure." 
Faraday called for, what we believe, the electric theory 

a11111ly supplies. Not only so, but he also indicated this 
"cry source of supply. For  example, a grain of water"c c  

having a given force of gravity has also "electric relations 
erluivalellt to a very powerful flash of liglltnhg." H e  
says, " I t  may, therefore, be sup~)ose(lthat a very large
a!'l'arent alnoullt Ihe force causillg Ille l)henO1llella of 
gravitation, may be the ecluivalent of a very small change 
in sonle unkno\vn conditio11 of the botlies, whose attrac-
ti"" is vai-ying by change of distance. For illy own part, 
many considerations urge nly miild toward the itlea of a 
cause of gravity, n.hic11 is not resitlent in the particles of 
matter merely, hut constantly in them, ant1 all space." 

W e  have been led to think that it was not impossible 
to fi?zd such " cause of gravity, not resident in the par-
ticles of matter merely," but which by means of a "very 

HAVERFO~:DCOLT,EGE PA., IJ)ih,OBSERVATORY, I O ~ ~ ~ ~ ,  

1881. 

DR.  11. RAYhIOND R O G E R S  A S D  H I S  CRITICS#  
To the  Edztor of  u S ~ ~ ~ ~ ~ ~ . ' '  

Prof. hferriam, in )-our journal, page 495, writes as  
follows : ' I  1 do not like to see so great an authority as  
Farada~rmis~~nderstood,as he evitlently is by !-our cor-
respolltlellt 011 page 459 of ! -OM journal, anti that, too, in 
a ~ v a yLvhich lie tool; particular care to caution against--
as  to the law of gravitating action. That  it acts inversely 
as  the scluare of the tlistallce he fully believed slid ad-
~nittetl; or, to use his o\vn \vortls, ' 1  know it is so.' " 

The  cjuotation ol)jected to n.as ~nat ieverbatim fro111 
Faraday'S writings, and the sentiments c~ntail ledtherein 
were frequently expressed by him, alltl \Vith eIIIphaSis. 111 
the \vol-kentitled " Correlatioll alld Conservation of Force," , 
page 363, is an essay Faratla!- entitled " T h e  Conser- ' 
vation of Force," in \vhich \\-e read the f ~ l l ~ \ v i n g ,  " Iviz.: 
believe I represent the received idea of the gravitating 
force al-ight in saying that it is a simple attl-active force 
rxerted between any two 01. all the particles or Illasses of 
matter, at  every sensil~ledistance, but with a strerigth 
varying inversely as the square of the distance. The  
usual itlea of tLe force isrplies ii,i*ccL actioii at a clistance : 1 
and such a vie\\- ap1)ears to present little difficulty except 1 
to Ne~vtori,arid a f a \ - , i~lclutlingm!-self, who in that re- 1 
spect, may be of like ~niiitl\vitli him. This idea of grav-
ity appears to me toignore entirely tile principle of the con-
servation of force; ant1 11y tile terms of its tIetillilion, if  
taken in an sense, ~vczvJ,i5/p-inversely as tile 1 

square of the tlistance,' to i ~ ein direct 01)110siti~~ !to it," 
Again, in the same essay, page 366, "tile assumption 
\vhich I\-e nlalie for the time \vith regartl to tile natul-e of 
a po:ver (as gravity, l~ea t ,etc.,) and the form of worils in (
whicll we express it, that is, its tlefinition, shoulcl 1)e con-
sirtent \vith tile fLlnilamentall lr i l lci l~le~of force gelier;llly 
The  conservation of force is a funtla11lel1tal 1)rinciple ; , 
hence the assumption \\-it11 regard to a 1)artic~ilarforin of 
fol.ce ought to impl)- lvhat beco~llesof tile force \\-hen its 
action is i i ~ c r c n s ~ d o r  or its di~ecdtbirchn?tg-eci;&?isi?~ishcr& 
or else the assunlption sl~oulclatlmjt that it is tleficie~lton 
that point, Ileing only hrrlf co~iipetentto represent the 
force ; anti, in any case, sl~oultlnot Ile opposetl to the i 
principle of conser\~ation. The  u s ~ ~ a ltlefinition of gravity 
as  npz a f t ~ n c f i b eforce Dt.t.ioeelz the  $n~fii.Zeso f  ma f t e r  
v n r ~ l i i gzitverse& as  the syirnre of the  cJisfnltce,whilst it 
stands as  a full d&nt2iot~ of the po~ver,is inconsistent 
with tile principle of the coilservation of force." 1 

small change in some [formerly] unkuown condition of 
the bodies," shall bring the whole subject of gravitation 
out from the shadoivy realms of darkness into abiding 
sunlight. 

In brief, Faraday insists tha t  the totality of the  force 
of gravity is llot expressed by the definition that  grav-
ity acts directly a s  the mass and inversely a s  the square 
of the distance." In(lee(-, he says as  pithily as  when he  
uttered your correspondent's quotation, I know it is 
so." a Tha t  tile fotn!iQ of a force can be employed ac-
cording to that la\\, 1do ~zotbelieve!" 

It might, by the way, be  of interest to learn a little 
more definitely a s  regards what it was that Faratlay 
knew was so. T h e  following are his words : " T h a t  the 
result of one exercise of a power may be inversely as 
the square of the 1 believe and admit ; and I 
know it is so in case of gravity." T h e  same sentence, 
however, continues ; " but that the totnlzzJ/of a force 
can be employed accor(lillg to that law 1 clo llot believe 
either in relation to gravitation or electricity or magnet-
ism, etc." 

I t  may be aslted what can be correctly known of the 
actio,l of electricity or Inagnetism the item jozarz.tyis left o u t ,  ,.w h a r  I object to,7,says Faraclay, .. is 
lIretei,ce o'f kllowledge wliich the  defillitionsets np 
it assumes to describe, llot the partial of the force, 
but the nature of the force as  a whole." 

Satisfied with the old definition as  your correspondent 
1:'"~ be, Faraday loolietl for a " missing link." W e  may
Say that he pointetl it out in saying :-" when we remem-
ber that the earth itself is a magnet, pervaded in every 
part by this mighty power, universal and strong a s  
g r v ' i t ~itself] we cannot (loubt that  it is exerting an  ap-
polnted and essentlal influence over every particle of 
matter, a n d  in e r e ry  illace ivhere it is [)resent. ~ v h a tits 
great Purpose is be looming UP in the distance 
before :-the ou r~nen ta lsight are
daily thinning, and 1 cannot doubt that a tlis-
cOvery in llatural in the  wistlom and 
Power of God in the creatio~lis awaiting our age." 

I T V O ~ ~ ~ ~  this Part of InY reply to Your cord 
res~on(le"tjwith the recommendation that he study Fara-
day>for " I do 1101 like to see so great an  authority a s  
Faraday misuntlerstood." 

Again, as  regards the earth's return from aphelion to 
Perihelion :-

It is admitted that  illy reply (1). 4591 to Mr. Hendr ic l~s  
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was left open to abjection, This  may be  accomlted for 
by the fact that  there was shown to me his article mz'lzr~s 
two $nmagmajhs--the last paragraph on page 458 ancl 
first on 459. Therein lizerlzit alone cvas representecl as  
brbzgzizg bnch the planet from aphelion to perihelion. 
Tha t  the planet, traveling its o ~ b i t  from perihelion to 
aphelion, as  it were clzilyo?zilldJ/ n~azizs t  the central at-  
traction of the sun, woulcl find its velocity ancl mo-
mentum diminished suficiently to be made to return, I clo 
not doubt ; but that  on the seio?tdround, it ~voultl reach 
the farthest limits of its first round, I do not thinl; there 
is any reason to believe. Tile tendency woulcl Ile to 
bring the orbit into a perfect circle very speec1il~-. In the 
polarity, 1~11ich is a factor of magnetism, \re iiutl a neecl- 
eel 7-egzrZ[rti'a~ agency. Do we say that  this agent is too 
insignificant ? Severtheless may it not be, in the words 
of Faraclay, the " v e q f  siitilZZ chaizge in some unknown 
conditioil of the botlies " in\-olvei in tlie operation, 
which is all-sufficient for n-hat is required of i t ?  \\re 
recognize the force of Faraday's objection to the popil- 
lar definition of gravity, viz.: that nloizc it  is incompetent, 
and contradicts the law of conservation-except as we 
add to it sonzeihlig fizo?-c. T h a t  something inore we 
fully believe to be that electrical or magnetic ccnstitueiit 
which Faratlay sags " exerts an appointed and essential 
influence over every particle ok matter." 

QUERY.-IS it wise or philosophical to recsgnize a 
cosmical force of energy, yet in our 
theory of the cosmas make no practical account of it 
whatsoever ? 

. H.R , ~ Y > I O X D'&OC;F,RS, 
DGNICIRIC, /N. Y. 

T h e  death of Mr. Charles A. Spencer, of Geneva, N. Y., 
ilas,caused universal regret, and in many respects it may 
be considered a national loss, for as  a representative of 
America's sltilled opticians his position as unicjue. As  
a pioneer he was the first to nianufacture L~Iicroscope ob- 
jectives in the United States, and a t  once developed a 
skill in the nianufacture of these rnlnute and delicate 
glasses, whicl-i he maintained to the last. Spencer ~ v a s  no 
copyist, his inventive genius ant1 thorough knowledg-e of 
tlie optical principles involved in the mal<ing of ol~jectires 
enabled him to lieep in the van of all those ~ v h o  devoted 
tliemselves to the same art. 

The  g-reatest triumph of Spencer lvas in the enlarge-
illent of the angle of aperture of his objecti\-es, in which 
respect he was aln-ays in advance of the best European 
makers, but he will al\va!-s Ile remembered as a conscien- 
tious n-orlier, T\-110iiever permitted an ol~jectire to leave 
his hands \vliich was not worthv of tlie malcer. 

ESCI-IANGES A K D  WANTS. 

W h i \ ~ ~ ~ ~ . - T a b l c s  E. E. Barnard,of the Parabo!a for Caih. 
Nashville, Tcnn .  

SECO'TD-H.WD wanted, also objectives. ~ I I C K O S C O P E S  Same 
price for B.l oficeof " SCIENCE." 

FOR E S C I I . ~ I \ T G E . - L R ~ ~ ~ ~  English Mahogany Cabinet for mounted 
slides, apparatus and hooks, for best I-8th or I-10th objectives. 
Address C. R. T., office of " SCIENCE." 
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Lat i tudeloo 45' 58" N.: Longitude 7 j 0  57' 58'\V.; height of instruments above the ground, 53 feet ; above the sea. 97 
feet ; by self-recorcling instruments. 
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I Reduced 

to 1 T ~ I I I ~ ,  to T I I I I ~ .  :;&, 
Vreezine. 

S u n d a y .  15 . .  30.116 
AIond:iyl 17.. 30.104 
'L'aesday, IS. . '  29.750 
\ITedne,day, 19 .I 3o.oqz 
T h u r s d a y ,  zo~. 30.031 
i d , 21.. 30.179 
Saturi!a>-, 22. .  30.1 !2 
p~-

3 I e a n  fol t h e  week ...................................... 3o.0'0 inchc.. 

h laximum l o r  t l l e n e e k  :it 10 p.  nl . ,  Oct .  16th ............. 30 2 ; s  " 

hiinimunl " a t  z p.  m. ,  U C L .  18th .............~ 9 . 5 ~ 8" 
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li1inln1~1111 " " 7 a m .  215t 44. 
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REL"T1'E 

94 Go 73 o j cir.  c u .  3 cu.  
j7 83 g+ 8 c i r . c ~ .l o  l o  

O C T O R D R .  

S u i ~ d a l - ,  16. 5 % .  s. w ,  n.11. w. 11. e. 
hionda)., 17. e. 11. e .  e .  n.e .  . 
Tuesd. iy ,  18. s .  e.  I\. n . n r . , n . n  nr. 
Wednesday, rq .  11. 11, n . 11. e ,  e .  11, e. 
T h u r s d a y ,  20. 11. e .  c .  n ,  e .  5. s. e .  
a , z r .  n.  \v. n. e .  s. n-. 
S a t u r d a y ,  n a .  nr.n.m. S .  m. ' s .  m. 

Distance  t raveled  d u r u l g  tile n eeL. ....... 

hlaximum force..  .......-............... 


178 
i;S 
240 
234 
1 1  1 


65 

134 


?c) 57 g; S C I I ,  g CII.  o ............... 

S+ 56 71 o 6 c / r .  CU. 8 cli. ............... 

S j  So 9; 9 c u .  jclr.  cu .  o ...............


1 -X 1.1jpm ,288 .z.)j ,391 103 jg 87 o - C I I . . C ~ I . O  ....> '  .......... 
2% j.zop111 ,311 ,330 ,396 100 . 1 . . . . .  

1 - '  j3 i 7-6 I. -- - -- - - - - .  -

............... 7 , 1 0 0  inliles. T o t a l  a m o u n t  of water  for t h e  week ........................... .ooinch .  

................. 12% !bi. D u r a t i o r  of rain .................................. o hours ,  oo minutes . 
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DANIEL DRXPEI I ,  Ph. D. 

Director hleteoroiogical Observatory of the Department of Puhlic Parks, New York. 
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