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8. P lace  t h e  instrument  wi th  t h e  needles approximately 
prrpel ldicular  to  t h e  magne t ic  meridian,  tu rn ing  i t  s o  a s  
t o  br ing b a n d  b1 to  tile soutll o f  t h e  vertical p lane  Ilisect- 
ing t h e  sniall ang le  bt tvieen t h e  prcjections of 1- 6, r16' 
ant1 r ,  a n d  I.'t o  the  north side of it. 
9.BYa id  of  rhe m i c r ~ l n e t e r  screiv br ing t h e  lunl inous 

image  to  i t s  mititile position on t h e  scale. 
10. Cause  I< R,B1 R1 to  have d~fferei l t  t en ipera tu les ,  

'rile lull1inous image  is seen t o  nlo\.e in  suc\l a direction 

/ 	 these bars  mere a linnit of opportuni ty mtlier than a bound- 
ary of pourer. N o  absolutc  limitation of mental faculty 
cver is, or  cver co111tl be,  fclt by the creatures n-horn it af- 

Z;:  01 this we h a r e  abuntlant el-itlcnce in the lower ani- 1 a n  i t o s  l  o  f a c ~ l t i c s  of o r  o\vn nature ~vllicll 
arc  of l ike 1;ind to theirs. All their powers a ~ l d  many of ( .,,, e,e,tetl wit l lout  allj- of  lilnitation, aIlil 

1 this because of the ~ . e r y  fact that tlne l i~ni tat ion of tlicm is 
:lbsolnte and complete. 1;; tlicir o\vn nature they admit of 
no larger use. T h e  ficld of ciiort a:lil of attainable enjoy- 
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as is to  y a l l , , ro~ch ing  the  coolcr, ricrding f ro l l l  ment is, as regal-tls tlncnn, co-ei tensive rritll the ~vl lole  hclcl 

i in i  c Sot l l ing is seen or  fclt by t l i e~n  wliicli may not be  t h e  of tile tLYo deilectors B r\,BI R I , - P ~ * ~ ~ ~ ~ , ( J -
In such all exertion ends and  all possessrcl. possession 

desire is s:rtislieil. Tlris is tlle law of ?very faculty subject 
I to a limit n~liicli is absolntc. I n  physics, the existence of 

ally p1.essurc is the inilcs of :i potential cnergy ~vliicli, 
tlnougli i t  may be doing no \l-orl;, is j e t  a l ~ i a y s  capable of 
doing it. And  so in tlic intellectual ~ i o r l d ,  tlie sense of 
pressure and conhncment is the index of powers \vhich 

' 	 uiitlcr other contlitions are c:lpal)lc of doiiig xilnat tlicp can- 
not do :lt present. I t  is in tllesc co i i t l i l io~~s  tliat tlie barrier 
consists, :riid at least to a large extent they are  exteriial. 
JYliat \ re  feel, in sllort, isles.; an incap:rcity than a restraint. 

So ~iilicli ~iind0111)tetlly is to l)i. s:riil :ls to ilic 11:rtul.c of 
, 

t1lo.c limitations oil our  mentnl p o n c r s  of ~ v l l i c l ~\re  arc  
conscious. r\nd the coniii1er:rtions tlius presented to u s  
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I yet, l t l l  it is to a t e  i t i i l c s t  : I  :ire of irin~ile~nse 	 toi~ilporianceiii i l l~al i f j ing tile i - o ~ c l ~ s i o ~ ~ s  
\\-idest sense tlint \ve I~cloiig-alrlno~~gli it is out of this , be  tlmn-n f ~ o n itlie f:lcts of consciousness. The!- do not 
fountain that we 11:ire comc, ant1 it is out of its fullness tliat justify, :ilthollgli tliey lnay accouiit for ,  ally feeling of 
we I ~ a r e  receivctl all that we lravc a n d  are, men l l a~-e  t l c ~ p a i r  :is to tllc ultiiilritc ncccssiljilitj- of tli:rt 1;no~vledgc 
doubted,  and will doubt again, ~vhctlncr \re c:~n be sure of i 
:inytliing conccining it. 

If tlnis terrible misgivina. liail a f f~c tcd  intli\~idnal ininils 
alone in moinents of . i r e n ~ n c s s  and tlespair, tlleie ~ i o u l d  
ha!-c been little to say ab?ut it. Such moments  111:1y coillc 
to all of us, and the t l is t~l ls t  whicln tlicy 1e:ive bcliind tlleiil ' 
n1ay be the sorest of liunian trials. I t  is no ~1nlls11alresult 
of ribo~tive yet n a t ~ ~ r a l  c111i-effort and of innate yet baffled 
osity. Bur this doubt ,  wliicli is reall!- not l l~ng lnoro tliri i i  a 
morl~i t l  effect of ~renl;ncss ant1 f:ltigne, has  I ~ c e n  c in l~r  iceil 
as a doctrine aild systematizetl into :i pllilosoplny. o r  c ' 
i t  bc  denied [lint tlnere :rrc some partial :ispccts of our  1 
kno\vicdgc in mllicli its \-fry elements seem to tlissolve anil ' 
disappear under  the power of self-anal\-sis, so that the suni 
of it is rcduccd to littir inorc tlnana c o n s c i o ~ ~ s n e s s  of ignor- 
ancc. 4 1 1  that we 1;now of >ratter is so different from :111 
tlnat \ re  arc c o n s c i o ~ ~ sof in AIinil, t1n:rt tlie relations Ijc-
tween tlnc two are ant1 inconcciv- really i11~0111~~rcIic1i~jible 
able to LIP.  Hence this relation constitutes a regioii of ' 
darkness in ~vliich it is casj- to lose ourscl~-cs  in an abyss of , 

utter sl<cptici>m. \Yliat pi-oof have n-c -it Ills been oltell 

n-llich xvc so iii11cli dcsire. Oil tllc coiiti-ary, they suggest 
the iclen t1i:tt tlicre is witliin 11s :I Reserve of Pomcr to sonle 
11n1;nown ant1 ini!clinitc cstent .  I t  is asif  xvc coultl runder- 
stand indefinitely inoic tliail wc can d i s c o \ . c ~ ,if onll- some 
higher I i i t c l l i~encc  ~ r o u l t l  explain it to 11s. 

I:ut if it is of iin;~ort:rnce ti! take note of this Rcscrrc  of 
Polvcr of ~ v l l i c l ~  it is :itwe arc  conscions ill o ~ ~ r s e l v e s ,  least 
of e q ~ i a l  in~portnnce to estim:ltc aright the conceptions to 
\rhicli we can and tlo att:iin n-itlio11t tlm\.i~ing npon this rc- 
sclve at all.  Not only a le  the I!:~rs confining us  bars  ~vliicli 
n-e can coiiccivc rcnio.i~ctl, Ijut tliey are bars  \rliicln ill cer- 
t:ii:i tlircctioiis oircr 110 iiinl~ediiiieilt at all to a boundless  
raiise of T-ision. Perlinps there is iio subject on ~vliich tlne 
falhcies  of p1iilosol)liic p l i r aseo log  liavc led to greater 
error i .  "Tliat the Finitc cannot compnelientl tlie Infinite," 
is a ~)roposi t ion const:rntlj- l,rr,ljouncIed as  an uiidoubted 
riiltl a l l - c o m p r e l l e n s i ~ ~  Sucli trutli as does b e l o ~ i g  to trutll. 
it seenis to come from tllc ilomain of pI~j-sics, in \rhicln i t  
rcprcsciits tllc axion1 tlnat a pait cannot be equal to tlic 
~rlnoli.. F rom tlnis, in tlic doniain of hl ind,  it collies to rep- 
iescilt tlie t ~ n t l l ,  ccjually ~lndenial) le ,  tliat we cannot know 

asked-that the niental impressions \ re  d e ~ i ~ ~ e  il.oin o l~ jcc t s  all tliat I~ ihn i ty  cont:~iiis.  Elit tllc iiicaning into n-liicli it is 
are in any \i,iy l ike the t i u t l ~ ?  \\le I tno~v  only t l ~ e  p11c11- , li,ll>lc lo pnss \ilicn al>plicil to Jliiitl is 1ll:it lIa11 cannot con- 
omena, not the re:ilit!- of tliir~gs. \\;c arc co:~vcri:int ~ v i t h  
thinffs as tlncy appe:ir, not \\-it11 thiings as they arc " i n  t l~cni-  
selrcs." \\'hat proof l l a r i~mc that rllesc plicnon~ciin gi7.c 
11s any real l<llo\vledgc of the trutli 1 l-Io\\., indeed, is it , 
possible that knon-lcdgc so "rclati\.a" and  so " condi-
tioiled "-re1ati1.c to :i niirid so lirnited, and coiitlitiontd by 
senses ~vliicll tell us  of nothing bllt se~isations-llow can 
suclr k n o w l c d g ~  be accepted as  substalitial? I s  it not 
plain that our  coiiccl,tio~is of Cleation ailtl of :I Creator arc 
a11 mere " a n t l ~ r o p o m o ~ p l ~ i s m  1 "  I s  it not o~1ro~v11 sl iado~v 
tliat \vc are  always cliasiilg 1 I s  it riot a Illere l i iggc~  iillngc ' 
of ourselves to \i71iicll we arc  al~v\-n-s I~oiviing tlon-11 ? I 

I t  is upon sug.rcstioiis such ;IS tliese that tlle Agnostic 
pliilosophy, ol the pllilosopliy of Neccience, is founded- 
the ductrille thxt, concerning all the lligliest problelils 
which it both interests and  conccr~ i s  us liiost to l ;~ io~v ,~ v c  
never can liave any Icnoivledge 01-ally 1-atio~ixl and ,lssurcd 
belief. 

It inay be well to come to tile co~lsidcration of this doc- 
trine :ilong those avenues of approach w h ~ c h  start from 
the conceptioh \I-e have now gained of  tlie ~ i n i t y  of Nature. 

So th ing ,  certainly, in tlie 1111111in minri is moi-c i v o i ~ r i c i  
fnl than this-tliat it is conscious of its own limitations. 
Sucll consciousness ~\rould *be impossit)lc if these limita- ! 
tioils ~ v c r c  in tlltir nature absolute. T h e  l j x s  n.hic11 we 
feel so much, and  against which we so often beat in rain,  
a rc  bars wllich could not be felt at a11 unless there were 
somct l~ ing  in u s  which sccks a wider scope. I t  is a s  if I 

ceive Infinity. *\nd ni.~-cr ~ r a sany propos i~ ion  so commonly 
:icccl)te(l ~ v l ~ i c l i ,  lllis scnsc, is so al!rolutely of all i l l  d e ~ o i d  
fo~ l l~da t io i i .  Not only is Irifinity conccivablc liy us ,  Ijut it 
is inseparal)lc from c r ~ n c e ~ ~ t i o n s  ~ i h i c h  arc of all otlners the 
niost familiar. Rotll tlie great conceptions of Space 311d 
Time  arc,  in their very natilre, i~iiiiiitc. T\le cannot con- 
c e i ~ eof either of tllese a s  subject to li~nitatioii.  \Ve callilot 
co~iceive of a ino!ilent after ~vliic11 tlierc sllall be no liiore 
Time,  nor  of a bo~indai-y beyorid wllicli tlicrc is no more 
Space. Th is  means that TIT cannot bu t  tliinlc of Space as  in 
finite, and  of Tiille a s  everlasting. 

If these two conceptions stood alone tliey xvould h e  
enough,  for in regard to tlnein tlie only i~icapsci ty u ~ i d e r  
~vl i ich~ v clabor is tlie iilc:~pacity to conceive tlle Finitc. F o r  
all the divisions of Space and  T ime  witli ~ ~ ~ l l i c l i  I\-c a rc  
so fainilar,-oul days and months a ~ i d  years, and  o u r  v a ~ i -  
o u s  units of dista~icc,-n-c can only tlliilli of a s  bits and  
fr:ig~lients of a ~vl lole  ~vhicli is illiniital>le. 13ut a l t l l ~ ~ ~ g l l  
tllesc great coiiccptio~is of Space a n d T i m e  are possibly tlie 
only conceptions to wllich the idea of infinity attaches as  an 
a1,solutc necessity of Tlnougllt, tliey are by 110 mcz~nstllc 
only conccl~tioils to ullicll the same ide:i can be attached, 
and  probably o u g l ~ t  to I>c so. Tllc co~iccpt ion of 3latter is 
one,  and  the conccptiou of Force is a~lot l icr ,to \vllicl~ we 
d o  not perhaps attacli, a s  of necessity, tlic idea of indc- 
structibility, or  the idea of eternal existence aild of infinite 
extension. But  it is remarkable that in exact proportion as  
science advances, Tie are  co~nii ig  to undcrst :~nd that both of 
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these  a re  co~lcept ioi is  t o  ~vllicli  t he  idea  of inf i~i i ty  not  on ly  of force a re  be ing  g ~ a d u a l l y  exllnustetl, and  that  tlle forces  

nay be ,  bu t  ouylit  t o  b e  a t tached.  T h a t  is to say,  that  the  eter- co~ lce r l l ed  in them a l e  beilrg d i K ~ ~ s e d  in  the  for111 
( g e n e ~ a l l y  

nal exis tence of 3 la t ter  a n d  the  e t e ~ n a l  du ra t ion  of Fo rce  a l e  of Heat)  more  a n d  m o r e  eq~i : i l ly  o v c ~  the  infinitudes of 
not  on ly  conceivrible b u t  t ~ u e .  K a y ?  it may  b e  o u r  igllol- h la t tc l  a n d  of Space.  
ancc  a lone,  that ~ i l a l i e s  u s  tlii111t lire car1 conceive tlie con-  Closely  connec t id  rritll, if indeed it Ile not a necessary  
trrsry. I t  is possible to conce i r e  of Space l ~ e i ~ l y  part a n d  consequence :if, these  concept ions  of tllc infinity ut tcr ly  
devoid of Mat te l ,  on ly  11e111:ips because  lire a r e  accus to~ l l cd  of Sp:rce ant1 t ime,  of h ia t tcr  :i~lcl of Force ,  is the  Inore gen -  
to see  a n d  to thinlc of spaces  ~vliicll  a r e  indeetl  empty  of eral concept  of Cnus:rtion. 
visible sul~star ices .  JVe can expe l  a l so  the  inrisili le su11- I t  is iniposiil ie to co~ lce ivc  of a~ iy t l l i ng  happen ing  ~ v i t h -  
s t m c e s  o r  gases  of the  :rtmospliere, n ~ i d  we  call speak  a n d  ou t  a can>e .  Even  i i  we could  conccive tlic utter clestluc- 
thinlt  of t he  result  a s  a r a c u u m .  B u t  we  I i n o ~ vn o w  that  t ion o r  a ~ i ~ l i l ~ i l a t i o ~ i  !orce o r  f o ~ m  of ally lx i r t ic~~lrr r  of force, 
~v l l en  a i r  and  all o t h ~ r  terrestrial gases  a r c  gc )~ ie  t he  lu~ i i i -  of this r c r j .  t l c s t r ~ ~ c t i o n  n7e c:iriliot c o ~ i c c r ~ ~ c  I i appc~ i ing  cx- 
n i fe lous  med ium l ema ins  ; a n d  s o  far  a s  lire have means  of cept llle eircct of solnc c:iusc. :I11 a t tempts  t o  rcducc 
I;~iolving, this m e d i u ~ l l  is 1111iquito11s 2nd r ~ m ~ l i p r e s e n t  this idea of causat ion to other  a n d  lower  t e r ~ n s  have l>ecn in  
tlie lvllole universe  of Space.  I n l i k e  m a n n e r w e  a r e  accus -  worse  than  ftitilc. 'Iliey h a r e  unifornlly left ou t  sonle t l~i l ig  
to~llecl t o  s ee  solid mat ter  s o  diss ipated a s  to lie invis1!9le, ~ v l ~ i c h  the very cscellce of the idea. T h eis of l l o t io~ l  of 
intangilile,  a n d  a n d  tllereforc we " tiniforni a ~ i t c c e t l e ~ l c ei s  not  ecjuivalent. " Necessary~ v h o l l y  i m p c ~ c e p t i b l e  ; " 
thinli  we can ii1l:rgine llrattcr to b e  really clestrnctiblc. B t ~ t  nlltecetle~ice" is illore ileal the ~r larL.  T1ie.e ~vorcls tlo 
the  no re we  k n o ~ v  of it t he  more  certain lire become  t11:rt it indeed i~ltiic:lte the esse~l t in l  e lement  ill tlie itlea n-it11 to l i r -  
canno t  b e  clestroyecl, a n d  call on ly  l ~ e  ~cdis t r ib t i tcc l .  I n  n l ~ l e  clearness. I3ut liltc all o ther  s in l l~ l e  f i~n t l amcn la lcon-
l ike  manner ,  i n  ~ e g a r d  to  Fo rce ,  n-e a l e  nccustonlcd to see  cept  ens, the  itlen of C;sii;ation dcfics n~i:!lysis. As,hom-
Mat t e r  in ~ v h n t  is crilled stritical equilibrilinr-t1i:st is t o  sny, e v ~ r ,n.e c:unnot dicsociatc tlie i t lc:~ of Causat ion froni the  
a t  rest ; a n d  s o  p e ~ l l a p s ,  ~ v cthinl;, we  can c o ~ l c e i r e  the  ces- idt:r of Fo rce  o r  c n e ~ g j - ,  it maj- pcrliaps lie s:iici that the  in- 
sa t ion o r  e x t i ~ l c t i o ~ l  B i ~ t  des t ruc r ib i l i~yo r  eterl:;ll tluratiori of ro l - ce  is a pllysicalof Fo rce .  he re  again  tlre p rog res s  
of researcll is tentling more  a n d  more  to ntt:rcli irrevoc;lljly d o c t r i ~ i c  ~vllicli gi7-es s t rc~igt l i  rind substance to tile Illeta- 
t he  idea  of indestructil~ility-tI1:rt is,  of eternal existence-to p!iysic:il concept  of c a ~ ~ s n t i o n  Science lnny c l i s co~  el-, anti  
that ~v l l i ch  ~ v e1;nolv a s  Fo rce .  'I'lie t ru th  is,  that  this con-  i i~ t l ecd  has  a l ready discoveretl ,  tlr:it, a s  ~eynrc!s  011s ;ipplica- 
cept ion is rcallj- implicitly i~ivolrecl  i n  the  c o ~ l c e p t i o ~ l  of tllc t ion ( ~ f  the irlea of c ~ u s c ,  :rntl cf tlie c o r ~ c l a t i v c  idea of 
in t les t ruct i l~i l i ty  of bI:rtter. F o r  all t11:rt r e  1;no~v of hIa t tcr  tn'ect, to par t icular  cases  of scq1lellce, t h e ~ c  is oitcn some  
is insepnrnbly connected wit11 the  fo l ccs  n- l~ic l i  it e x c ~ t s ,  or  :he  fact t11:lt the  apl)aret:t co~ l fus ion  : r r i s i ~ r ~ ~ f ~ o m  rcl:ilive 
\vliicli it is capnblc of exer t inc ,  o r  ~ r l i i c h  :rye I ~ e i ~ i g  po:itio~ls of ant1 ciiccr 111:ij. t,c i~l terchangenble ,  s o  excr ted cause  
in  it. Tl ie  fol-ce of gr:ivitation seems  to I)e a l l -pe~r :~cl ing- ,  that :I, ~\-llich :lt one  : * ~ I ~ I c : I ~ sthe  catlse of B,~ l i o ~ l l i l l t  2s 

to b e  citlier :in i ~ l l l c r e ~ i t  pone1  o r  pl-operty ill c\.cry ltintl, o r  I J C L O I ~ ~ C S  at n~ l r t l i c r  ~ n o ~ i l c n t  c ~ l c c  of 
the  c . ~ l s c c l ~  U,: i l~d  not  
alniost every liind of > I : r t t ~ r ,o r  e lse  to b e  the resul t  of  i ts c a u s ~ .  1'1111s l1e:rt is x-erj- o i tcn  the c : i n ~ e  ~f visibic 
s o ~ l l c  l i i ~ i d  of e n c ~ g y  ivllicll is univcrsnl a ~ i d  uncluenclialile. ~ i lo t ion ,and visilile ~ l l o t i o ~ l  is :igain the  cause  of I l c ~ t .  A n d  
A11 bodies ,  h o ~ v e v e r  pass ive  a n d  i n e ~ t  they nix!- see111 to Ije s o  of the w l ~ o l e  cycle o f  p1ljsic:il forccs, ~vllicll  Sir ;V. 
u n d e r  ce r in i~ l  co~ ld i t i ons ,  J-ct i ~ l d i c a t c  IIJ tlicir vesycxis tence Grove a n d  others  ir.r~.i: l f i i ' ~  ccl to lie ' I  ci~rr-elated '-that i ~ ,  
the  power  of t hose  ~ n o l e c u l a r  forccs  t o  ~\-ll icli  the  collesion to Ire s o  in! i~nate ly  rcl:ltetl that each nl:iy in t u rn  prc t luce  
of tlicir a toms  is clue, 'l'lie fact is n o w  fnliii!iar to u s  tll:it o r  ~ I X S Sinto  ;rll tlic o t l r c ~ s .  Bu t  this docs  not ~ e n l l ~ .  obscu re  
tlic nlost p e ~ f e c t  s t i l l~ i e s s  a n d  app:rlent rest i n  mrlny f o r ~ l i s  o r  cast r111y cloulit l ipon tllc t ru th  of o u r  idea  of c a ~ i s n t i o ~ l .  
of h lnt ter  is 1)lit tlie resul t  of a1):llance o r  ccll~ilibriulil  On the contrnry, tlr:rt i d e : ~  is con f i r~ned  in receivirlg a new 
~llaill t :~inetibetween fo rccs  of tllc ~ i l o s t  t s c m e ~ l d o u s  erler-py, a r~ t l  i n  thi: i n t e ~ l ~ r c t n t i o ~ i ,  d isc losure  ot pllysical f;rcts ill- 
~vliicll  a r c  ready to bu r s t  for th  :it a m o n i e ~ i t ' s  not ice ,  wllcir ~ - o l ~ . i ~ l g  s a m e  conccl~!ioli .  11ccesTlty of the con-tllc 'The 
tlie condi t ions  a l e  cha~ ige t l  undcl-  ~v l i i ch  that  I~n lance  is nection bctn-een ;in c.illct ;:nd i ts c:iusc ~ c c c i ~ - e s; r~ r  t ~ n c x -  
m:iilltainetl. And this principle,  \rliich lins I ~ c c o ~ n c  pcctcd coilfir~il;rti~mil f:r~nili:ir wllcil it co incs to  l ' c  icgal-ilcil ns siiliply 
in tlic case  of xvlint a - e  called explosive  s u l ~ s t a ~ i c c s ,  tlie neccssaly p; is>i~ly  energy \rllich is l tniversal a n d  11ecntrsc of all 
of tlic case  a n d  the  ce r t a i~ i t j -w i th  ~v l i i ch  the  Ijalancctl forccs  in t les t ruct i l~lc  frciin o n e  for111 of action in to  ; ~ n o t h c i .  H c : ~ t  
call be  l ibera ted,  is a p r i~ i c ipa l  ~vlricll  rcnllj- prcvriils i l l  tlie of Light  Irccat~se it energyb c c o ~ i i i s  tlrc c : ~ l ~ r c  is t i .? s:imc 
cornposition of nll matcrinl s ~ t b s t n n c c s  ~v l1a t e~ -c r  ; tht: onl!- n-or l i i~ig  ill a spcci;il iilrclit~lli. C ' t~~ lve r sc ly  Ligiit I ~ C C O I I I C S  
tlin'crcnce being that the  energies  b!- \ r l~ic l i  tlicir nioleclrlcs tlie cnilsc of I-Icrit, lji c . r l~sc  again tlie s:mc cnc r s j -  p :~sscs  
:ire he ld  together  a r c  so lleltl u n d e r  c o n ~ l i t i o n s  ~ r l l i c l l  a r e  in to  another  iiicdiulll n11d tliere psocluces a diSfei'crc~:t cfScct. 
more  s tn l~lc-co~i t l i t ions  ~v l l i ch  it is mltclr Illore m o r e  diiii- LAr~tls o  all tllc so-cnllcci " colre1;ltetl forces " 1nny 11c inter- 
cul t  t o  change-ailtl co~i t l i t io l ls ,  therefore ,  ~rliic11 co~ lcea l  chnnge.?bly tlie cause  o r  tlie collse(1uclicc of c:lcll otlicr, ac- 
f rom 11s the  ~ ~ n i v c r s n l  rund power  of Fo rce  in  tlic co r i l i~ lgto the  ordei  of tinic i l l  xvliicll the  changes  of formp r c ~ ~ a l c ~ i c c  
const i tu t ion of t he  ~l ln tc l in l  universe .  I t  is,  therefore ,  dis- a r c  seen.  l l i i s ,  ho~vcx- , r ,  docs  not  c o n f o ~ i n d ,  1111t only  
tiilctly the  tendelicy of sc ience more  a n d  ~ n o r c  to iliiprcss u s  ill11:tratcs tlic i~lcrndicaljlc collviction t11:it for all s t~c l i  
wit11 the  i d c : ~  of the  unlilnitcd d l i r a t i o~ l  a n d  indestrttctil j le c l i a~ iycsthere niltst i ~ e:i c:lusc. I t  111:iy l)c 1,erfcctly t ~ u c  
~ l n t t ~ r e  of I I a t t t r  r111d of the  that ;ill these  correlated forcr :; can  I)r ideally retlticetl t ollotli eriergics wlliill worli  in 
anil  up011 it. difl'ereilt " for111s of ~l lo t io l i  ; " Iiut notion itself is incon-

O n e  of tlie scientific forlns undei- ~\.hich this itlca is ex- cei \n l ) lc  except  a s  cxi i t i l ip  in Mat ter ,  :111d :is the  resul t  of 
pressed is the Co~ l se rva t ion  of Encrpy.  I t  niiirlns tliat ~ n o v i ~ i g  Every diIYere~ice of i nsoiiie force. direction 1110-

t i ~ o ~ t q h  . . tirjn oi- uf foriii in ;\ latter i~ l ip l i e s  a clianqc, and  \I-c can con-  \ re  often see  ~ll?vin.- I~oi l ies  stor)!~cci i n  tlieir course ,  
anil  the energ)- xritll whicll ceive 110 ell.-11gc xx-iti~(rl~ cause-ill:~t is t o  sny, ripril t f rom tlicy ~ n o v c  :ipparcnrlj- ext in-  t :I 

gltisllcd, n o  sucll  extiilction i s  really cilcctecl. I t  affirms \rliicli that c l ia~lgc  tllc opcratiori  of soinc co~ id i t i ou  ~ v i t l l o i ~ t  
tli2t this energy is merl-IJ- tr.insforlnci1 in to  otlier 1;intls of ~vo11ld iiot Ilnve beell. 
mot ion,  \vhich 111:iy o r  may not l ~ e  visible,  l i t ~ t  mliicli, r ,I h c  s a m e  ul t imate  concept ions .  :iud n o  otlrcs, appeZr  to 
~ v h c t h e rvisible o r  not ,  d o  always really survive  the  mot ion that  is to be  fouuil i n  r i  frix-orite tloc- const i tu te  all  the t ~ i ~ t h  
\vlrich has  l ~ e c n  ai-1-estcil. I t  :illirnis, ill sliort ,  tlirit Cncigy,  t r ine  :irl:ong the c i l l t i~-ntorsof 1)11ysic:1l science- tile so-
l i ke  Mat ter ,  cannot  l ~ e  dcstroyctl  o r  lcssci l id  ill clu inlity, ca l l t~d" i a \ v  of Continuit!-." 'I'liis p111:isc i i  i ndeed  often 
b u t  call onlj- b e  redistril>utcd. usetl wit11 s l ~ c l i  looseness  of 11ie:tiling thrit it is ex t i c r l~c ly  

A s ,  Iloxver~er, the  \rlrolc ex i s t i r~g  O l d e r  of N n t t ~ r c  del~cncls  diilicult to rintlerstnri(1 tlie primnrv siyniiic:itioll :ittacl~cil to 
on vcry special t l i s t r i l~ut ions  nrltl co~ lcc r~ t rn t io l i s  Porcc ,  it. One c o ~ ~ i ~ i i o ~ i  il1ustr::-of defiil i t io~i,o i  r;ltlicr o n e  c o ~ l l ~ u o r i  
th is  doctr ine  nli'ortls n o  gl-oulld for p rc su i~ r ing011 ilie per- t i o ~ l ,of this ln\v i s  said to b e  t1:at S ~ t u r c  tlocs ~ l o t l ~ i n q s u d -  
m:mencc, 01 even o n  the  prolongcil  co~ l t i nuancc ,  or that dcnly-notiiin;; ,.' per  saltuln." Of course  this i:nn only lie 
or t l i r .  Qu i t e  the coll!rars ; for :illfillies genel-:rl co~icept ior l  acccptr t l  uncler soinc ~iict:iplrolic.:~l o r  trnnscentlciitnl mean-
lias l ) c c ~ i  attailled fro111 scieiice wl~ic l i  a! f i ~ s t  sight nppc:irs ing. I n  Knt i r le  tllcrc is sucli  :I t111ng a s  allnsli  of l iglitning, 
lo  lie :r cont~acl ic t ion of the t loct r i~lc  of C o ~ i s c r v a t i o ~ l  a n d  this is gcnerallj-  1.ecognizei1 a s  s i~l i ic icnt lv  s~ttlt icil .  -4" of  
Erlcrgy "-namely, the  " Dissipatioli  of Energy."  T h i s  great  many  o t l ~ c r  exer t ions  of electric folce a re  of s imilar  
doctrille, lion-ever, docs  no! a f l i l~n  tlint E11erg~-  c3n 11c c l~ss i -  rapitlity. Tl ie  act ion of clierllical aflinity i s  : ~ l w a y s  rapid .  
~ ~ x t e c lin the  sense  of 1,eing ~vl iol ly  lost o r  finally cxt in-  a n d  vcry often even i~ i s t an tnneous .  Ye t  thcsc  a r c  a lnong  
guisllcd. I t  only alfirms that  all the exis t ing conccntra t ic~ns  tlic lnosr co1111l:o11 a n d  tlre no st polvesfill fac tors  i n  the  m e -  
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chanism of Nature. They have the most intimate connec- 
tion with thc phenomena of Life, and  in these the profound- 
est changes are often determined in moments  of time. Fo;many purposes to which this so-called " Law of Continuity 
is often applied in argument no  idlei dogma mas ever in-
vented in the schools. There is a common superstitioil 
that this so-called law negatives the possibility, for cxnm-
ple, of the sudden appearance of new forrns of Life. What  
it does negative, however, is not appearances which are sud-  
den, bu t  only appearances which have been unprepared.  
Innumerable things may come to be,-in a moment-in the 
twinkling of an eye. But nothing can come to be rvithout 
a long, even if it be a secret, history. T h e  " L a m  of Con- 
t inui ty" is, therefore, a phrase of ambiguous meaning ; but  
at  the hotton? of it tlierelies the true and invincible convic- 
tion that for every change, however sudden-for every 
"leap," however wide-there has always been a long chain 
of predetermining causes, and  that even the most treinon-
dous bursts of energy and  the most sudden  exliibitions of 
force have ali been slowly and silently prepared. I n  this 
sense the LSWof Continuity is nothlng but the idea of 
Causation. I t  is founded on  the necesary duration which 
we cannot but attribute to the existence of Force, and  this 
appears  to be the only truth which the Lam of Coiitinuity 
represents. 

When  now me consider the place in  the whole system of 
our  knowledge which is occupiedby these great fundamen- 
tal conceptions of T ime  and  Space, and  of Matter and  of 
Force, and when we consider that we cannot even think of 
any one of these realities as capable of coining to an end,  
w e  may well be assurecl that, whatever may be the limits of 
the human mind, they certainly d o  not prevent us fro111 ap- 
prehending infinity. O n  the contrary, it would rather ap-
pear that this apprehension is the invariable and  necessary 
result of every investigation of nature. 

I t  is indeed of the highest importance to observe that 
some of these conceptions, especially the indestructibility 
of Platter and  of Force, belong to the domniri of science, 
Tha t  is to say, the systematic examination of natural phen- 
omena has  given them distinctness and  a consistency which 
they never possessed before. A s  now accepted a n d  de-
fined, they are  the result of direct experiment. A n d  je t ,  
strictly speaking, all that esperiment  can d o  is to prove that 
in  all cases in which either Matter or  Force seems to be  de- 
stroyed, no  such destruction has taken place. I lere  then 
we have a very limited and  imperfect amount  of I L  expe-
rience "giving rise ro an infinite conception. But it is an-  
other of the suggestions of the Agnostic philosophy that 
this can never be a legitimate result. Nevertheless, a s  n 
matter of fact, these conceptions have been reached. They 
are now universally accepted and  taught as  truths lying at 
the foundation of every branch of natural science-at once 
the beginning and tlie end  of ev?ry physical investigation. 
They are not what are  ordinarily called " lavgs." Tliey 
stand on  much higher ground.  They stand behind and be- 
fore every law, whether that word be taken to mean simply 
an observed order of facts, or  some pauticular force to 
which that order is due,  or  some combinations of force 
for the d ~ s c h a r g e  of  function, or  some abstract definition 
of observed p!lenomena such as the " l a w s  of motion." 
All these, thougll they may be " invariable" so far as we 
can see, carry wit11 them no  character of untversal or  neces- 
sary truth-no conviction that they are and must  be  true in 
all places and  for all time. There is no  existing order-no 
present combinalionsof hIatter or  of Force-which wecannot  
conceivecon~ii lgto an end.  But  when that e n d  i s  come we 
cannot conceivc but  that something must  remain,-if it be 
nothing else than tliat by which thc cnding was brought about  
or, xs ~t were, the raw materials c f  the creati,)n which, 
has  passed away. That  this conccpt io~l ,  ~ v h e noncc suggested 
and clearly apprcllendcd, canmot bc eradicated, is one of 
t t ~ c  most ~ndisputable  facts of instructed consciousnis.?. 
That  110 l~ossiblc  amount  of  mcrc cxterilal observation or  
expel-iment can cover the infiniiode of thc conclusion is 

prepared by prcvious training for the interpretation of 
natural facts, there is no  relatiorl ~vhatever  bc t~veen  the time 
occupiecl in the observation of pl~enoinclia and the breadth 
oi smtep of the conclusions wliicli may be arrivcd at from 
tliem. ;\ single glance, lasting not above a inonlent of 
time, ma)- a~\-al;en [lie recognition of trutlis as \ride as  tllc 
univcrsc slid ns everlasting nsTinlc  itself. Nay, it lias often 
happcncd in the history of science that such rccogilitions 
of general t r i~t l is  liave been reac1:ecl by no other kind of 
observation than that of the rnincl 11ecolning cot~scious of its 
own innate perceptions. Conccptions of this nature have 
perpetunlly gone beforc experinletit-have suggested it, 
guided it-and have reciived nothing lnore than cnrrol~ora-  
tion from it. I do not say that th t se  conceptiotls have been 
reached without any proccss. Rut  the process has been to 
a large extent a s  unconscious as  that by mliich we see the 
light. I do c o t  say they liave been reached without " ex-
perience," even in that narrow sense in mhicli it means the 
ol~servation of externnl things. But  the esperience lias 
been nothing more tlinn the act of living in tlie world, and 
of brcatliiiig in it, and of looking round upon it. These 
conceptions have come to Man l~ecause  lie is a Being in har- 
mony with surrounding Nntuie. The  l i ~ u n ~ a nmind has  
opened to them as a 11utl opens to the sun and air. So true 
is this, that when reasons have been given for the conclir- 
sions thus arrived at-these reasons liave oftell 11ecn quite 
erroneous. Not11ii1.g in the history of philosophy is more 
curious than the close correspondence bctwecn inally ideas 
enunciated by the alicients as  the result of tile s p e c ~ ~ l a t i o n ,  
and  some, at least,  of the ideas ilow prevaltant as the result 
of science. I t  is true that the ancients expressed them 
vaguely, associ-itecl tilem ~ v i t h  other conceptions which are  
wide of the t ruth,  and quoted in support  of them illustra- 
lions wl~icli ai-e often cliildish. Nevert l~eless  the fact re-
mailis that they had att:~ineti to s o ~ n e  central truths, however 
obscured the perception mxy have been by ignorance of the 
more precise and  accurate analogies by svliich tlicy can be 
best explained, and wliich only the process of observation 
has revealed. " They had in some way rraspcd,"  says Mr.  
Balfour Stewart," " the idea of t h e  essential unrest and  
energy of things. Theyhad  also the itica of small particles 
01- atoms ; and finally of a rncdium of some sort,  so that 
they were not wholly ignorant of the inost profound and  
deeply seated of the principles of the material universe." 
Tllel-e is but  one explanation of this, bu t  it is all-sufficient. 
I t  is that the mind of 1 Ian  is a part,  and one at least of tlic 
highest parts, of the system of the univei-se-the result of 
l ~ ~ e c h a n i s mmost suited to the purpose of catcliing ant1 
translating into thought the light of truth as embodied in 
s u r r o ~ u l ~ d ~ n gNature. 

\Ire have scen that the foundations of all conscious red- 
soning are to be found in certain propositions wllich we c:!ll 
self-evident. That  is to say, 111 propositions the truth of 
pvhich is intuitively perceived. \Ve have scen, too, as a 
gellei-a1 law affecting all manifes~ntions of Life or Alind, 
ev tn  in its very lo~vcs t  forms, that instinctive or i n t ~ ~ i t i o n n l  

are  the guide and index of other and  larger 
truths \vhich lie entirely I~eyond  the range of the perception 
or  intuition ~ r l ~ i c l iis inlmecliatcly concerned. This  law 
holds good quite as  much of the higher intuitions \ v l ~ i c l ~  
are peculiar to hI:111 as of the mere intuitions of sensation 
5\rliich are common to him and  to the animals beneath liiin. 
T h e  lowest savage does many things by mere instinct mhicli 
colltaiil implicitly truths of a very ahstract nature-t~uths 
of \vhich, as such, lle has not the remotest conception, a n d  
5vliich in the prcscnt undeve1ol:ed conditi3n of his f:rculties 
it mould be iinpossiblc to explain to him. Thus ,  \r11:.11 he 
goes into tllc forest to cut  a brancll fit for hcing made into a 
bolv, or \vhcn 11c goes to the nlarsh to cut  a reed fit for 
being lllxdc illto all al-row, and  mhcn in doing so lie cuts  
them off thc propcr length by measuring them by the bows 
a11d arrolvs \vhich hc already Iras, in this simple operation 
he i s  acting on  thc abstrzct and lnost fruitf111 truth that 

tllings q u a 1  to the sanie thing are e q ~ i a l  to one a n o t h e ~ . "  
also r~nqucstionab y true. But if " cspcricncc" is to be I This  is one of tire axioms ~vlricli lie at the 1):isis of all matiie- 
uplield as in any sense the ground and  basis of all our  ,uatical demonstration. Uut as  a general, universal, ancl 
knowledge, it must  bc understood as embracing rhc most necessary truth the savage knolrs  nothing of it-as little as 
important of all kinds of cxpericilcc in tlie s tudy of Nature lie lcllo~vs of the \vonderful consequences to \vliich it will 
-the cxpcriencc \ re  havc of the laws of Mind. I t  is one  sollle day lcad his children or desccndants. So in l ike 
of tllc most ccrlain of thosc Ialrs, that in proportion as t l ~ c  
powcrs of tllc understanding are well devclopcd, and  are ' "Conseivation of Energy," p.  135. 
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manner when the savage designs, a s  h c  often docs, tnost tal relations with the \vllole systcln of Nature-from .being 
ingcuious traps for thc capture of his prey, and  so baits bone of i ts  bone-flesh of its flesh-from brcathing its at- 
thcm as to attract the animals h e  desires ro catch, lic is mosphere, from living in its light, and from having with it 
counting first on  the constancy and  uniformity of physical a thousand points  of contact visible and  invisiblc, more 
causation, and,  secondly, on  the profoundly d~fferent  action than we can number or  understand. 
of tlie motivcs which detcruline the conduct of crcaturcs And J-et so subtle arc tlic suggestions oi thc human 
having Life and Will. But  of neither of tlieee as general . s p ~ r l t  in disparagemi-lit of its own powels-ro near and 
truths does he know anything, and of onc of them nt least, : t v e r  plcpent to us  is tliat r cgSon  mhich belongs to the u11- 
not even the 61-entcst pl~ilosoplicrs have renchcd tlle ful l  :atislied Rcservc of Po\ver--that tlic very fact of our  knoml- 
depth of m e a n ~ n g .  Ncvcrtlicless, it would bc n grcat c lror  iclgc arising out o l  our organic relations 1 ~ 1 t h  the rest of 
to suppose that tllc savage, becausc 11c lins no conception Yature ha. becn scizccl upon as only c'isting nclv d i s c ~ e d i t  
of thc general truth inrolvcd in his conduct, has  been guided on all tliat wc seem to 1;now. Hecause all our  1;nowledge 
in that conduct by anything in tlle natusc of cliancc or acci- ai-ises out of these r i la t ions,  tlierefore, it is said, all our  
dcnt. I-lis intuitions llavc bcen light, and 11a1.c inr,iilved k~lornlcdgc o l  thing-s must  be i tsf l l  relative ; and relative 
so much perception of truth as  is ncccssary to carry him knowledge is not knowledge of " t l i i~lgs  in thetn~clvcs."  
along thc littlc may lie requircs to travel, bccause tlic mind Such is the argument of nlctap111-sicians-a11 argument re-
in wliicli tliosc intuitions lic is a product n15d a part of peated with s ingnlasunanimily bj- philosophers of almost 
Naturc-a product ancl part of tliat great systcm of t l~ ings  t v i r y  school of t l~oupht .  Fiy some it lias been made the 
~vliicli is licld togctber by laws intellig-ible to Mind-la\rz b-isis ot religious proof. HJ- some it has  becn made the 
vc.liicll tlie human mind llas been constructecl to fcel c ~ ~ c n  basis of a rcasonecl sltepticisnl. By sumc it has  becn ~ ~ s i d  
xv1ic11 it cannot clearly scc. Jlorcovcr, wlicn tlicsc lams simply to foil attac1;s upon 11cli:f. Tlic rtnl truth is tliat it 
come to be clearly sccn, thcy arc sccn only becnusc tlie is an argument  useless for any p ~ l r p o s c  .,\,l~atcvcr, becausc 
mind lias organs adjustcd to the pcsccption of them, and i t  is not itself true. T h e  distinction between l t ~ ~ o w l c d g c  
becausc it finds in its own mechanism corresponding se- of tliings in their relations, and knowledge of tliings " in 
quenccs of thought. tliemselves," is a distinction without a meaning-. I n  meta-

I t  was tliework of a grcat German metaphys~cian towards ' physics tlie a s s e l t ~ o n  tliat wecan ncver attain to any Itnowl- 
tllc closc of tllc last century to discrinlinatc and definc more I edgc of tliings in  tlico~selves docs not mcan sitnply tliat we 
systematically than had been done beforc sonle ar least of kiiolv tllings only in a icm rclations out  of niany-. I t  does 
tliosc higher clcnlents of tliouglit which, over and nbovc not menu cvcn that there niay be and probably are a great 
thc mere pcrccption of extcrnal things, the mind thus con- many relations rvhicli m have not faculties cnablinfi us to 
trihutcs out of its orvn structure to the fabric of k ~ i o > v -  conccive. ,411 this is quite true, and a most important 
ledge. I n  doing tllis be did imn~or ta l  sc~i ice-proring that t i u t h  Iiut thc n ~ i t a p l i y s i c ~ l  ilistinction is cluite d i fe rcn t ,  
xv1ie11 nlcn talltcd of " expcricncc" being tlie s o u ~ c c  of I t  atli~!;is t l i ~ t  if wc l;n,:\\. things in every otie of the rela-
linowledge, they forgot that the n41ole process of expc~iei lce tions that aiyect them, we sl~oulcl still be no t;erircr than be- 
presupposes tlie action of innate laws of tliouglir, without ( fore to a l;no\v!edge of " things tllernselrcs." " It is proper 
which experience can neither gather its facts iior leach their to o l ~ s e r r e , "  s:lys Sir TTT. Hamilton. " that had we faculties 
interpretation. "Experience,"  as  I<aiit most trllly said, is e q l ~ a l  in r~uo lber  to all the possible modes of existence, 
nothing bu t  a "synthesis of intuitions "-a building 1111 or whether of mint1 or nlattel-, still mould our  1;nowledge of 
putting togctber of conceptions iiliicli tlic access of oxter- nlind or matter be o a l ~ r e l a t i r e  If material cr is tence cijald 
nal Nature finds ready to be awakened in the mind.  Tile exliil~it tcn tlious,?ntl phc~~onlenn,- i f  we possessed ten 
whole of this process is determined by tile mind's  own l:xn,s thousancl set1sc.s to apprclreucl 111ese tell rhousanci plienom- 
-a process in ~vliicll even observation of outward fact m ~ ~ s t  en? of rnatcrial existence, of existence absolutely and  in 
take its place accordins to pririciples of arrangement in , itself \ve should tile11 be as  igr~orant  as  we xrc at present.""" 
which alone all explanations of them consists, and out of here that tllclc is something to ! ~ e  1;nown Tlle c o n c e ~ ~ t i o n  
\vhich any understanding tile111 is i ~ n p o s s ~ b l e .  about  111inps 111 \r11icl1 they arc r ~ o t  presented as  in any r t lg -  

A n d  yet this great fact of a large part of our  I;no~vled:_:-c tion to anytiling clsc. I t  atiirms that tlicre are certdin ulti- 
-and that the most import:rnt part-coming to u s  out of illate c n t ~ t i c s  in Nature to mllich all phenomena are c l ~ ~ e .  
the very furniture and constitution of tlie nrinrl itsclf, bas  and  yet ivliicll can be tllo~lgllt of 1 s  li?ving 110 relition to 
been so expressed and presented in tile language of pl~i los- these p l~eoonie~ ia ,  or  to ourselves, or to any other existencc 
ophy as  rather to undernline than to establisll our  conli- w l i a t ~ r c r .  Now as  the very itlca ot knowledge consists in 
dence in the certainty of Itno~.i~ledge. For  if the mind is is, in tllc purest the perceritiun of relations. this n f i r ~ n a t i o ~ ~  
so spoken of and  represented as  to suggest the iclea of sense of the \rorcl, n )~i~cnsc--11i i tis to say, it is a series ot 
something apart fro111 the general systenl of Nature, and if mords whicl~ bat-e citlicr 110 ~ n e a l l i n ~ .  a11 a meaniligat  or  
its laws of thougllt are  looltecl upon as  " f o r ~ n s "  or molds mhicli is sclf-contradic~ory. I t  belongs to tlie class of pro-  
into which, by some artificial arrangelileut or by some positions mhicll throm just discredit on  metaphysics--mere 
mechanical necess'ty, everything from outside must be ve~bli l  propositions, p~erent l ing to deal with conceptions 
squeezed and made t,) fit-then it will naturally occul- to us  xvhicll are no  conccptions a t  all,  but  empty sounds.  Tlle 
to doubt whether concep~ious  cut out and manufrxcturcd " \ re  a l e  told, L'is untliin1;able ; "  but words i~~~concl t t io~iecl ,"  
under sucli c o n d ~ t i o ~ l s  representationcan be any t r ~ ~ s t w o ~ t l l y  wliicli a l e  un i l i~nkab le  11ati better 1)e also unspealtablc, or at 
of tlie truth. lias bcen the mode  of least u n s p o k e ~ i .  I t  is altozi.tlie~- nntrue tliat we are corn-Such, u n f o r t ~ u ~ ~ a t c l y ,  
representation adopted by many pliilosopliers-and sucli pcllcd to b:lieve in the existence of anything mhicli is " un-
accordingly lias been the ~ e s u l t  of their te:tching. Th is  is condit~oneci "--in hIatte!-xvitli no qual~tics--in 3I inds ~vitli  
the great source of error in every form of the Iclcnlistic , no cl~aracter--in a God villi 110 atrr i l~utes .  Even the me-
~ ~ h i l o s o p h y ,but  it is a source of error \vliicli can bc per- taplivsicians \vho dmell on this d i s t inc t~on  betrveeli thc 
fectly e l i ~ ~ i i ~ ~ a t e c l ,  leaving untouched ancl undoubted tlie Relative and Unconditioned admit tliat it is one to \vliicll 
large body of t ruths  ~vliicli lias made tliat pl~ilosopliy attlac- no  i d e l  can be :xtt.icheci. Yet ,  in spi tc  o i  this admission, 
tive to so man]- powerful niinds. l i re  have only to take they procced to found many inferences upon i t ,  a s  i f  it had 
care tliat in expressung those truths wc do not use metaphors nn intelligible meaning. Tllose who ha!-e not becn accus-
wl l~ch  are misleading. \TTe h a r e  only to remember that tomed to rnerapliysicnl literature could liardly believe tlic 
we niust regard the mind and the laws of ~ t soperation in flngrant unreason mliicli i s  common on tliis subject. I t  can- 
the light of tliat most assured trutll-the Unity of I<ature. not IJQ tlic ~ v o r d s  in which bctter illustrated than 11)- i l ~ ~ o t i n g  
The  mind has no " been111o1ds" wliicliliave not t h e ~ ~ i s e l v e s  tliis f,xroritc doctrine is cxplessed by- SirTJTilliam I-Iamilton. 
molded on  the realities of the universe-no " forms' '  \vliicli Spealtingof our  kno~vlet lge of Matter lie says : " I t  is a name 
it did uot receive as  a part and a consequence oi' a forsometiling 1;nown--for tliat ~vliicli appears  to us  under  
unity with tlie rest of Natule. I ts  conccptions are  not the forms of cxtension, solidity, divisibilitv, figure, motion, 
manufactured ; they are  developed. They are not made  ; rougliness, smo,~ t l iness ,  color, hcat ,  cold," ctc. " Hut," he 
tliey simply grow. T h e  order  of  tlie laws of thoaglit uuder  goes on to say, " as  these phenomena appear  only in  conjunc- 
whicli it renders  intelligible to itself all the p h e n o ~ n e n a  of tion, we are compelled by tlie constitution of our  nature to 
the universe, is not an order  ~ \ ~ h i c h  think t l~en l  conjoined in and  by sometliing ; and  theyit invents, bu t  an order  a s  
which it simply feels a n d  sees. And this " vision a n d  ' - --
faculty divine" i s  a necessary consequence of i ts  congeni- ": " ~ 0 1 .i. p. I J ~ .Lect~~l.es," 

http:Lect~~l.es,"
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are phenomena, we canro t  think them the phenomena of 
nothing, bu t  niust regard then1 as  the properties or  quali-
ties of sometliing that is extended,  figured, etc. But tliis 
sometliing, absclutely and in itself-i. ;., considered apart 
flolll i ts  phenomena-is to us  as  Zero. It is only in  i ts  
qualities, 0111~- in i ts  effects, in i ts  r e la t~ve  o r  plie~iomenal 
existencr, that 11 is cognizable or  conceivable ; and it is 
only by a la\\: of tllouglit \vliicl~ compels u s  to think soiiie- 
thing a b s o l u ~ e  a ~ i d  un l i~ iown,  as  lie basis 01- cotldition 
of tlie relative and l;nown, tliat this son~et l i ing olitnins a 
kind of incomprellensible reality to us." Tlie argument 
here i s  that because pl ienomei~a are and  I ~ ~ L I S ~be  tlie " prop-
erties or qualities of sometliing else," tlierefore \ re  are 
" compelled to tliinli " of that something as having at1 ex- 
istence separable fro111 any relation to i ts  o\vtl qualities and  
properties, atid tliat this son~et l i ing accl~iircs fro111 this 
reasoniug a " !;ind of inconipreliensiblc reality I "  Tliere 
is no  such law of thougllt. Tliere is no  sucli necessity o l  
t l~inl t ingnonsense as is here alleged. All that \ve arc corn- 
pelled to tliink is tiiat tlie u1titn:xte constitution of l l a t t c r ,  
and  the ~ i l t imate  source of its relations to our  o\vn or,cniiisni, 
are uillinown, atid a re  probablj- iinaccessible to us .  But 
tliis is a ver)- different conception from that tvl~icli aifirtiis 
that i f  we did l;no\v or could l;no\v tliese ul t in~ntc truths, 
me should find in them an)-tliing stntiditig absolutely nlc,ne 
an(I unrelated to  other existences in tlie U n i v e ~ s e .  

I t  IS, however, so i m p o ~ t a n t  tliat we s l~ou ld  clctine to 
ourselves as  clearly as  we can the r~atui-e of tlie l i~i i i ta t iour  
~vhicli affect our  1;iioviledge. and t l ~ e  ,.en1 ililere~ices \vhich 
are  to be dci-ived fro111 the consciousness we have of tliem, 
that it may-be well to e x a ~ i i i ~ i e  these d i i t a  of 1netap11ysicia::s 
in the lielit of specific i ~ i s t a t i c e ~ .  I t  becomes all tlie niorc 
i~i iportant  to do so,  ml~ei i  me observe that the l anguere  in 
which these dicta are expressed q inerC8l l r  i m p l ~ c s  tllr\t 
k~iomleclge wliich is '' only relative" i s  less  ge1111i1ie or  less 

o n e  hand to the elements ou t  of which vegetable vitality 
has  combined it, and  its relations on  the other hand to the 
still higller vitality ~ v l ~ i c h  I ts  place it tllreate~is to destroy. 
it1 tlie unity of Natul-e i s  the ultimate object of our  search, 
atid this unity i s  essentinllj- a unity of relations, and  of 
nothing clse. Tha t  unity everywhere l~ roc la ims  tlie truth 
tliat tliere is nothing in tlie wide unirrerse which i s  unre-
latecl to tlie rest. 

1.c t u s  take ~ n o t l ~ e r  Until ~lloclern science had cxamplc. 
establislied its nletliods of jiliysical investigation, Light and  
So111id were known as  s e n s ~ t i s n s  only. That  i s  to say, they 
wete Iiuomn in ternls o l  the tuental impressions wliicli they 
i~ilnlcdiately produce up011 us, and  in 110 other ternis what- 
ever. Tliere mas no proof that in tliese sensations we had 
any ltnoivledge " i t1  t l ie~nselves" of the external agencies 
wl~ich produce them. Hut now all this is c l~anged .  Science 
lias discovered mhat tliese two agencies a l e  "in themselves ;" 
-tliat is to say, it has  dclinecl tlierii u ~ i d e r  aspects ~vliich are  
totally distitict from seeing or  lreariog, and is able to de -  
scribe tlienl ill  terms adtlrcssed to ~vllolly different faculties 
of co~icept ion.  ISoth Light aud Sound -re in tlie tiature of 
u11dulator)-movements in elastic media-to mhicli undula-  
tions our  orsans of sight and  hearing are  respectively ad-
justed or " at tuned."  I11 these org:111s, by virtue of that 

absolutely true than some other liintl of 1;non~Iedgc n~ l~ ic i l  
is lint explained, e s c t p t  that it inust be lino\vleilgc of t l ~ a i  
mliich lias no relation to tlie inintl. 

Tllctc is a sciise (anii it is the only scns r  ill ~ ~ l i i c l i  tlie 
~vord: l ~ a r e  anv nieaning) in wliicli 7i.c a1.e all acci~rtot i ied 
to scj- that we 1;uom a thing " in itself," when \re have 
found  out ,  lor example, its oriqin, or  its structure, o~ it? 
chemical conlposi t io~l  as  di:tingulslietl from its 11io1-e sup-
erficial aspects. If ;l tiew substar,ce were oif'ered to us a s  
food,  and if we examined its appearance to tlie crc. :11id 
felt iis consistency to tlic toucli, a11d smelt its otlor, ant1 
tin:illy tasted it ,  we slioulti t l~ei i  kno\v  as  much about  ~t as  
these various senses could tell us .  Other senses, or  o t l ~ e r  
fo r~ l l sof sensation, might soon adcl t!!eir o ~ v n  siavcral con- 
triliut~oiis to our  k ~ i o ~ v l e d g c ,  and Ire mit.Iit di.;co~-cr that 
this substance had deleterious effects upo:? t l ~ c  I l~~rnn t i  or-
gallism. Th is  ~ v o u l d  be l;no\ring, pcrlrnps, by far tlic niost 
iulportant tl111igs that are  to be  k n o ~ v n  ::l~out it. Uut ~ v c  
sliould certainly l ike to know more, and we sho1113 proh- 
ably co~is idc r  tliat Ilad found out  \vl:at it ivas "in itself," 
~ v h e n  Ire 11ad discovered fnrtlicr, for esamplc,  that it w:xs 
tlie fruit of a trce. Cllemistry might next i ~ i f o ~ ~ i i  theus  of 
analj-5is of tllc (1-uit, and might exhibit some z,l!;nloitl to 
\vllicll its pcculinr properties and its peci~l iar  effects u l ~ o n  
the body arc clue. 'l'his, again, we s ' i o ~ ~ l dcertainly con-
sicler a s  !;no\\,ing \vliat it is " in iti-elf." Hut otllcr qrut stious 
respecting it w o ~ i l d  1-eriiain behiud. Ilo15. the tree cnti e x -  
tract tilis alkaloid from the i n o r ~ a n i c  e l e ~ i i e ~ i l s  theof soil, 

ac!juitment or a t tunine,  these sariie undulations are " tratis-
lated " illto the secsntions \vliic!i we Irno\v. I t  tllus appears  
lhat thefacts as  tlescribtcl to LIS in this Iatiguape ofsensation 
are the true cquiralent  of tlie f rcts  a s  described in the very 
tlitif~rcnt1nn:uage t~nalysis. ? h e  eye is now of i n t e l l e r t ~ ~ n l  
u~iclcrstood to Ijc an appnmtus for cn:~bling the mind install- 
taneol~slyto apptecinte d i f f e ~ ~ e ~ i c e s  of motion wliich are  of al- 
no st incoocei\-able n i i n ~ ~ t e n e s s .  Tlie [)leasurewe clerlve from 

tl:c llnimonies of color and  of sound ,  alt110~1gli mere sensa- 
tions, d o  corrcct lyreprcse~it  the ~ i i o r e ~ i i e n t  inof u ~ i d u l a t i o ~ i s  
adefi~iiteoi-dei-;whilst t l ~ o s e o t l i e r s t i ~ s a t i o ~ ~ smliicli\ve linow 
as  dii.corcls lepresent the actual c las l~ ing  and  disorder ot in- 
terfering waves. I n  breatliiiig the healthy air of physical 
discoveries such as  tllcse, altliougli the litnitations of our 
Irnov%ledge continu:il!y linunt us, we gnin nerertlieless a t ~ i -  
11111l,llnilt sciisc of i ts  ce!tainty all3 of its truth. Kot  only 
are tlie ~nen tn l  imprt.isiotis, wliich our  ol.gans have been so 
coilstru~.tcd as to convey, a truc iliterprt.tation of esternl;l 
f :~c t s ,that the c o n c l ~ ~ s i o t l s  and\ re  dr:lrv as to their origin 
tlleii source, and :rs to tlie gl in~antee Ire 1i:rve for the nccu- 
racy of our  co~icep t io~ ls ,:]re l)lnccd on tlie firmest ot all 
fouiidatio~is. ?'he m i r r ( r  into ~rliicli we looli is a tl-11e mil- 
ror, reflecting n c c i ~ ~ a t e l y:inti with infiiiite f i~ieness  tlic renli- 
tic.: of h'atiirc, . \nd tliis grcnt l c sso~l  is bcing repeated in 
cvcry ne \ r  discoverj-, nncl in [:\-cry ncn- npplic,itioii of nn old 
one. E v c ~ y  reduction of p l ~ c ~ i o ~ i l c ~ i a  asccrtniucd mtas -  to 
urcs of f,>rce; e \ - e ~ y  :ipplic.i~ir,u of ~u:it!ic~iint~cnl proof to 
tlleoretit-:]I conceptions ; ever!- detection of iilcutic:~l opera- 
t io~ i sin t l~verse departments of Nature ; e~-e r j -subjectioii of 
~ i i> te r i+Icrqe~icits to tlie se r~- ice  of ~iianliiiid; every confir- 
ulntio~i of kno\vletly-e accl~iirecl tliYo~igli ouc sense 1)y the 
evic!encr of auot!ie~--cverj onc of these opcr;itions :idds tc 
tlie vcrificatioir~ of ~ c i e n c e ,  corifirr~~s our  reasonable trust 
i ~ itile f t .c i~l t ieswe possess ::lid assures us tllat the 1;nowl. 
edge \ re  acquire by tlie c:~rcful use of tlicse i s  a real ant1 
sul)st:~~itialI;no~\-ledge of tlie t ~ u t l i .  

If !low n-c esnminc [lie liind of 1;non-ledge respt ctilig 
Light :lnd Souncl n-liiclr ricelit  discoveries Iirxvc revcalecl to 
us ,  a s  compared ~vitli  tlie l i t i o ~ ~ l e t i g c  liad of tlleni xvliich ~ v c  

aod  Ilom, ~vhci i  so extracted, it sl~oulcl have siicli niid s ~ ~ c l ii~eforc  tlicsc disco\-crics were made,  wc sllall fiucl out  that 
peculiar effects upon the aliiinrtl bod!- ; thcsc, slid similar 
qttcstions, Ire may ask ,  and prolnl j l r  Ire s!i:xll nslc in vcliil, 
But there is notliing in theinaccessibility of  this 1;nowledo;e 
to suggest :lint me are absolutely iiicapable of i~ndcrs tand-  
ing  tile answer ifit  mere cxp1:iined to us .  O n  tlic con t ra i~- ,  
the elisposition we 11:lr.e to put  such c [ ~ c s t i o n s  raises a 
strong presumption tliat the anqwer ~ r o i i l d  be o n e  capable 
of tliat assimilatif)n by our  i n t e l l c c t ~ ~ a l  nature in ~vl i i i l i  all 
understanding of anything consists. T!ic~c is nothing in 
tlle series of phenomena mhic!l this substance has  eshibitccl 
to us-nothi~ig in the question \vllic!l the)- raise w11icli can 
eve!: suggest tlic idea tliat all tliese rela!io~is Tvhicl~ we have 
traced, or any otllers \vliicli may remain behind, are  the re- 
sult of something which can be  thougl~ t  of or  coliceived as  
neither a cause nor a consequence-but solitary and  unre-
lated. O n  the contrary, all that reriinins ~ lnesp la lned  is 
the nature and cause of its relations-its relations on the I 

tlierc is an important clifii.1-ruce. Tllc kno~vleclpe ~r l l i ch  \17e 
had I~cfol-c n-as tlic simplc a~icl e lei i ienta~y k ~ i o ~ v l c d ~ c  of 
sensrition. A s  co~iiparecl wit11 that l;no~rleclgc, tlic nc\v 
lcno\v!edge v e  !lave nccluircd rcspcctiiig liglit rxnd sound ,  is 
a l;~io~\~leclge " Such is the of tllesc t l i i~lgs  in t!ic~iiselvcs." 
languaoe in ~vliicll ~vesl ioul t l  u:~turnl!y cxprcss  our  sense of 
tli it d i f f rence ,  a ~ i d  in so expressing it we should be ex-
pressing 211 i~ i ipor ta~ i ttrutll. T h e  iic\vei- l;no\vledpe is a 
higher l;no~rledpe t l ia~i  tlic older a i ~ d  simpler Itno\vlcdge 
\vliicli Tve liad I~efore.  A n d  w h y ?  TVllerein docs tliis 
l i igl~er  c1u:llity of tlie new ki io~vlcdge consis t?  I s  it 11ot in 
tlic very fact tliat the new lrnonlcdgc is tlie perception of a 
liiplier !;ind of i c la t io~ i  tlian tliat \v!iic!i \ r e  had ptrceivccl 
bc forc?  Tlierc is no  difference between tlie two ltinds of 
ltnowledgc in respect to the iiicrc abstract cliaractcr of re- 
!ativity. 'I'lic old was as relative as  the iiexv ; a11d the ncl\, 
1s as  relative as tlie old. Before tlle 11e~v discoveries solrlicI 
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was lrnown to come from sonorous bodies, and light was I d e s ~ r eto know thehighest of their relations which are con- 
known to come from luminous bodies. This was a rela- ceivable to us : we desire, in the words of Bishop Butler, 
tion-but a relation of the vaguest and most general to know "the Author, tlie cause and tlie end of them." 
kind. A s  compared with this vague relation the new re- a 

lation under which we Itnow them is knowledge of a more 
definite and of a higher kind. Light and Sound we now A S T R O N O M Y .  

know to be words or ideas representing not merely any one 
thing or any two things, but especially a relation of ndjgst- E L E M E N T S  OF SWIFT'S COhIET.  
ment between a number of things. In  this adjustment 
Light and Sound, as  ltnown to sense do " in  the~iiselves" 1 

C O M ~ ~ T E L )BY P R O F E ~ ~ ~ RE. FRISBY,U. S.NAVAI, 
TORY,  W A S I I I N G T O N .  

o ~ ~ ~ ~ ~ , 

cansist. Sound becomes known to u s  as  the attunernent be- LCornl~~unicatedby Rear Adllliral John Ro 'ger.;, U. S. Navy, Superin-
telldent.] 

tion to the eye. 

Epoch-Perihelion passage. 
is  found to represelit and express a pure relation ; and it is Novenlber 7.77568d, W a s h .  iYI. T. 
a conception higher than the olie we had before, not because 
it is either less or more relative, but because its relativity 
is  to a higher faculty of the intellect or the understand-
ing. 

And,  indeed, when we come to think of i t ,  we see that all 
kinds of knowledge must take their place ar,d rank accord- 
ing  to this order of precedence. For, as  all knowledge con- 
sists in the esrablish~nent of relations between exterual 

! 

S= 296" 48' 1g".9 
.ii= 42 50 I5 .6 
$= 43 26 48 .j 
z = 

1 
ihfcno e q ~ l i n o s  1880.0

5 30 35 .'I 
log n= o .j17ooz 
log , i ~ =  2".774504 J 

T h e  comet approached very near to  the E a r t h  on  No-
facts and the various faculties of the mind, the highest vember zoth, i ts  clistance being less than  -kt11 of the  Sun's 
ltnswledge must always be tliat in which such relations are distance. W e  have for the  dates given : 
established with those intellectual powers which are of the 
lilghest kind. Hence we have a strictly scientific basis of 
classification for arranging the three great subjects of all 
human inquiry-the What, the How, and the \JThence 01-

Why.  These are steps in an ascending series. JJTliat things 

' log r 
October 25 0.035328 

Noveii~ber 7 0.029018 
" 20 0.034j5S 

log A 
9.221510 
9.141603 
9.11929j 

are, how they come to be, and for what purpose they are in- 
tended in the whole sFstem of Nature-these are the ques- 
tions, each rising above the other, which curresl~ond to the 
order and the rank of our own faculties iii the value and im- 
portance of their work. 

It is  the result of this analysis to establish that, even if it 
were true that there could be anything in the Universe ex-

ou t  of relatioll with other  i t ,  or if i t  
were conceivable that there could be any knowledge of things 

t h a n  6 years, there can be no  doubt  t h a t  the  preiotiic 
t ime of about  5% years is t h e  correct one. 

U. S. :<AVAL OJ~SERVATORY,T ? T . ~ ~ ~ ~ h ~ ~ o s ,D. C.,  
January 6, 1881. 

as they so  exist, it would be no higher knowledge, but  in- 
finitely lower knowledge than that which we actually pos- 
sess. It could at the best be only knosvledgeof tlie "What,"  
and that, too, in tlie lowest conceivable form-knowledge 
of the barest, driest, nakedest existence, without value or 
significance of any kind. And further, it results from the 
same analysis that the relativity of human Itnowledge, in- 
stead of castillg a n y  doubt upoll its autllenticity, i s  the 

by as many different ob3el.,,ers gives : 
Last contact, December 3°, z r h .  13!11. 3S. Carnbl.iclge 

characteristicwhich guarantees its reality and its truth. It 
results further, that  the depth anti  completeness of [hat
knowledge depends on tile degree in  which it brings (he 

iied States Naval Observatory t h e  1 s t  con- 

facts of Nature into relation with tlie highest faculties of 
Blind. 

It must be so if hIali is  part of the great system of things Last  contact, Decernber 30, zoh. 3 z a .  35s. Washing- 
in which he lives. It must be so. especially i f  in being part ton Mean Time,  Owing  t o  the  extremely l ~ i v  tempera-
of it, he is also the highest visible part of it-tlle product 
of its " laws"  (as regards his own little corner of the 
Universe) the consummation of its history. 

Nor can there be any doubt as to what are the sunreme 

i 
1 

ture (11 degrees below zero, Fahr . )  at  Washington,  the  
images were very poor a n d  the  observation someLvhar 
uncertain. 

-
W. C. W. 

faculties of the human mind. The power of i n i f ~ a t i n ~  
changes in the order of Nature, and of shaping them fi-orn 
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the highest motives to the noblest cnds-this, in general T h e  annual  meeting for the  selection of officers for the  
terms, inay be said to include or to involve them all. They 
are based upon the ultimate and irresolvable l~orncr of Will, 
with such freedom as belongs to it ; upon the faculty of 
understanding the use of means to ends, and upon the 
Moral Sense which recognizes the law of rigliteous~iess 
and the ultimate Autholitv on which it rests. If the 
Universe or any part of it is ever to be really under-
stood by Lls-if i n  the nature of  ar, 
is ever to  be c o n c e r l ~ i n g  system i n  
which we live, these are the perceptive powers to ~vhicli 

infol.mation must  be given-these are tile faculties to 
which the explanation must be addressed. When we de-
desire to linovv the nature of things " i n  themselves," we 

, year 1881, took place on  the  grs t  u l t i~no ,  when  t h e  follow- 
Ing officers were electecl : Presitlrllt, Romyn Hitchcock ; 
~ ~ ~ e - ~ r ~ s i t L ~ ~ ~ t ,E. C. B o g a r t ;  R e c o r d i ~ l g  Secretary, W. 
1.1. ~~~d ; corresponding secretary, ~ ~ ~B~~~~~~; 
Treasurel., W, C, Hubbard  ; Curator ,  D ~ .D ~ ~ 

This Society will shortly give a public coltversnsione, 
when a variety of interesting objects  will be exhibited, 
and  a n  opportunity afforded to  Microscopists to  examine 
many new forms  of Microscope s tands  which  been 
recently produced. T h o s e  w'ho tiesire to  assist o r  be  
present on  this  occasion should address Professor Rolnyn 
Hitchcock,  53 Maiden Lane, N. Y. 
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