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A  TREATISE  ON  COSMOLOGY. 

INTRODUCTION. I. 

SCOPE   AND    WARRANT    OF    THIS    TREATISE. 

i.  Tins  Treatise  will  attempt  to  give  an  account  of  the  fun 
damental  nature  of  the  universe,  including  man  and  society.  It 
will  not  strive  to  cover  all  the  boundaries  of  knowledge  or  to 
present  all  that  is  known  of  any  one  matter ;  rather,  it  will  assume 
that  history  has  furnished  the  main  story,  and  it  will  endeavor 
only  to  clear  up  certain  parts  and  to  emphasize  certain  outlines 
in  a  way  to  bring  the  main  features  to  more  perfect  view. 

The  primary  conceptions  of  physical  and  mental  science  will 
be  given  chief  consideration.  And  this  will  be  done  with  the 
main  purpose  of  demonstrating  that  they  may  now  be  reduced 
to  a  single  system  of  formulated  knowledge  most  serviceable, 
in  common,  for  all  the  sciences  and  for  ethics,  sociology,  and 
religion. 

This  task  presents  great  difficulties,  even  in  the  style  of  writ 
ing  it  demands.  It  must  take  all  sorts  of  readers  into  different 
regions  of  science,  and  make  them  familiar  with  details  in  ways 
difficult  to  most  persons,  though  they  seem  unnecessarily  element 
ary  and  tedious  to  each  particular  specialist.  On  the  other  hand, 
it  must  entice  each  specialist  to  go  outside  of  his  chosen  domain 
and  to  interest  himself  in  the  summarizing  of  all  departments 
of  knowledge,  consistently  with  one  another,  in  ways  he  has, 
perhaps,  grown  to  regard  as  futile  for  his  particular  work. 
Again,  it  must  persuade  the  religious  enthusiast  that  the  path 
to  be  pursued  is  that  in  which  his  ardor  may  be  most  devoutly 
directed.  From  the  outset,  therefore,  the  author  begs  of  all 
parties  a  serious  patience  worthy  of  the  problem  and  of  its  fruits. 
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Such  a  work  demands  an  introductory  outline  of  the  fields  to 

lie  covered,  of  their  present  aspect,  and  of  the  reasons  requiring 

the  reconsideration  of  them  here  proposed. 

No  philosophic  thought  is  more  hackneyed  than  that  the  uni 

verse  is  "  one  and  indivisible."     As  yet,  however,  it  is  a  mere 

faith.    No  "  system  "  has  yet  gathered  all  the  spheres  of  learning 

under  it  in  actual  detail.     On  the  contrary,  the  most  striking 

feature  of  the  present  map  of  the  world's  wisdom  is  that  it  s
till 

displays  the  two  chief  bodies  of  human  knowledge  in  open  dis
 

junction;    in  as  distant  and  inhospitable  relations  as  were  
the 

Eastern  and  Western  Continents  before  the  voyage  of  Columbus. 

I  refer  to  the  intellectual  hemispheres  of  mental  and  of  physical 

science.     Some  of  the  main  hypotheses,  upon  which  the  busin
ess 

of  each  now  proceeds,  are  notoriously  contradicted  by  the  mos
t 

substantial  conclusions  of  the  other.     For  example,  the  entir
e 

bulk  of  the  physical  sciences  is  conducted  on  the  assumption 
 that 

its  world  is  "  spatial  "  in  ways  that  make  that  word  inapplicable 

to  the  human  mind ; 1    while  at  the  same  time  there  is  little  like 

lihood,  now,  of  finding  a  competent  psychologist  who  does
  not 

incline  to  the  belief  that  matter  and  mind  are  ultimately  of  
one 

sort      Nor  are  there  lacking  other  examples  equally  striking  and
 

more  pertinent  to  the  world's  welfare  and  daily  life.    It  is  to  the
se 

confusing  and  harmful  antagonisms,  constituting  the  class
ic  strife 

between  philosophy  and  science,  idealism  and  realism,  sp
irit  and 

matter,  since  the  beginning  of  history,  that  this  Treatise  wil
l  bring 

peace. 
That  this  task  will  not  kindle  interest  in  every  one  i 

The  academic  teacher  of  philosophy  will  shed  a  dark  smile 
 upon 

it   through  his  indurate  erudition,  declaring  that  to  the  
informed 

man  it  has  long  been  fulfilled;   and  within  the  dead  chrys
alis  of 

some  historic  "  system  "  he  will  go  on  mistaking  the  spinning 

of  vague  dreams  for  the  articulation  of  the  vast  details 
 of  knowl 

edge    and  for  the  setting  of  them  on  live  legs  and 
 thorough 

footing     On  the  other  hand,  the  technical  physicist  will 
 pass  our 

problem  by  as  the  "  meatless  bone  of  ages,"  and  seeing  
only 

failures  of  philosophy  will  overlook  the  possibility 
 that 

i  Here  as  elsewhere  throughout  this  Treatise,  such  un
qualified  statements  as  this 

are  intended  to  be  read  from  the  standpoint  of  The 
 Natural  Sciences  which  I 

be  that  the  world  of  physics,  in  default  of  any  other  tho
roughly  workable  hypothesis,  is 

tentatively  assumed  to  be  a  real,   spatial  world,  thou
jh  one  clearly  recognize  that  , 

may  eventually  be  proved  to  be  non-spatial. 
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successes  may  lie  explanations  of  his  chief  puzzles  more  potent 
than  those  to  whose  leading  he  clings  with  unscientific  tenacity. 
Both  of  these  vortical-minded  critics  must  be  left  to  scorn  each 
other  as  they  may;  the  one  declaring  there  is  no  mountain  now, 
separating  mental  and  physical  science;  the  other  contending 
there  is  an  absolute  barrier  that  never  can  be  passed.  And  alive 
at  once  to  the  reality  and  to  the  magnitude  of  the  separation, 
we  must  press  on  to  master  those  developments  of  knowledge 
which  have  put  its  conquest  within  our  power. 

To  accomplish  this  task  exhaustively  of  present  resources  and 
methods  is  now  the  pressing  and  peculiar  need  of  civilization. 
It  is  great  within  science  and  philosophy,  yet  greater  elsewhere. 
Never  has  the  religious  stress  of  the  world  been  more  precarious. 
Never  have  such  troublesome  social  problems  been  pressed  for 
wide  solution.  The  conjunction  of  these  epochs  cannot  be  under 
rated  by  any  competent  statesman  or  scholar.  Their  solution 
must  be  clear,  must  be  far-reaching,  and,  against  all  scrutiny, 
must  be  openly  convincing.  Mysticism  is  no  longer  a  sop  to  the 
poor  or  a  restraint  to  the  rich.  Lack  of  clarifying  light  upon  the 
meaning  of  life  is  the  canker  at  the  heart  of  all  classes.  Under  it 
youth  is  ripened  to  uncertainty,  and  maturity  is  hardened  to 
cynicism  and  selfishness.  The  results  are  not  summed  up  in 
'  Tammany  rule,"  "  the  stock  exchange,"  or  "  lowered  national 
tone,"  but  in  the  wavering  of  the  homely  virtues  in  the  hearts 
of  the  people.  The  concern  of  our  times  is  no  longer  for  the 
preservation  of  the  old  faith  within  the  churches,  but  for  the 
creation  of  a  new  faith  within  the  virile  majority  already  far  out 
side  of  the  churches.  Nor  is  there  likelihood  that  growing  intelli 
gence  and  broadening  science  will  ever  go  back  to  mysticism, 
either  for  its  ethics  or  for  its  religion.  The  cure  of  all  these 
problems  will  come,  no  doubt,  at  farthest,  with  time  and  suffering. 
But  whoever,  with  pure  heart,  seeks  to  solve  them  with  speed 
and  with  good  fortune,  comes  soon  to  comprehend  that  our  ethics, 
our  sociology,  and  our  religion  must  receive  a  sound  and  com 
manding  upbuilding  from  the  visible  bed-rocks  of  Nature's  truths. 

Yet  while  we  are  thus  sensitive  to  the  world's  travail,  the  pos sibility  of  its  betterment  is  not  to  be  found  in  its  soreness  and 

magnitude.  Prodigious  as  is  the  present  stress  of  the  world's 
doubts  and  hopes,  its  sufferings  and  its  ambitions,  yet  it  is  to  the 
culminating  approximations  of  all  the  present  provinces  of  science 
and  of  human  thought  that  we  must  look  for  warrant  of  our 
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otherwise  vain  undertaking.  The  common  sources  of  philosophic 

activity  have  frequently  been  incited  in  history.  During  the 

Poetic  Period  of  Germany  a  national  outbreak  of  literary  and 

aesthetic  genius  ignited  the  sacred  fires.  With  the  coming  of  the 

French  Revolution,  social,  political,  and  religious  conflagrations 

heightened  the  burning.  The  subsequent  Transcendentalis
m 

united  all  the  flames  to  a  steady  philosophic  glow.  Yet  all  these 

epochs  of  philosophy  ended,  if  not  wholly  in  smoke,  yet  in 

asphyxiating  confusions.  If  we  seek  the  reason,  we  observe 
 it 

in  the  simple  fact  that  the  details  of  the  sciences  —  physical, 

mental,  and  social  —  were  not  yet  sufficiently  developed  for  suc 

cess.  They  were  too  immature  to  admit  of  the  necessary  trans
 

lation  from  the  shallow,  indigenous  soil  of  naive  man  to  more 

comprehensive  cultivation.  They  were  too  rudimentary  to  have
 

developed  either  the  sufficient  data  or  the  requisite  coherence  
for 

more  synthetic  ingeneration.  In  a  word,  enthusiasm,  alone,  coul
d 

not  command  growth ;  as  well  expect  sunshine  to  make  a  se
ed 

blossom  that  has  not  in  itself  the  required  elements.  Not  unti
l 

the  united  body  of  the  sciences,  within  their  own  organic  mome
n 

tum,  set  in  the  direction  of  wider  development  could  a  wide
r 

science,  philosophy,  and  religion  be  attained. 

That  theoretic  civilization,  in  its  several  realms  of  mathematics, 

physics,  chemistry,  biology,  psychology,  sociology,  ethics
,  and 

religion  has  never  before  the  present  hour  been  ready  for  any 

possible  unification  of  all  knowledge,  and  is  now  irresis
tibly 

ready,  this,  I  declare,  is  the  initial  thesis  of  the  forelying  Tre
atise. 

And' when  established  it  must  be  the  chief  commission  for  having 

entered  upon  a  work  of  such  far-reaching  intent. 

2.  So  important  a  starting-point  must  not  be  left  a  bare  assump 

tion.  If  it  is  true  that  unification  has  failed  hitherto,  beca
use 

science  and  civilization  have  been  unprepared,  this  Introduc
tion 

should  indicate  wherein  this  has  been  the  case,  and  whereby  the
 

requisite  momentum  has  now  been  obtained.  Therefore  to  a
  brief 

historical  exposition  of  these  matters  in  the  main  depart
ments 

of  knowledge  and  beginning  with  physics  I  am  soon  to  tu
rn. 

Before  entering  on  such  a  Review,  however,  I  must  r
emind 

the  reader  of  certain  ways  in  which  its  purposes  are  lim
ited, 

a  word    it  is  to  be  for  constructive  rather  than  for 
 histonca 

ends,  pure  and  simple.     We  are  not  going  back  into 
 the  past 

to  trace  all  its  vagaries.     Even  some  of  its  major  thr
eads  we 

shall   for  the  present  intentionally  avoid  as  much  as  
possible. 
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Especially  that  of  religion  is  one  of  these.  Unmistakably  religion 
has  ever  played  a  chief  and  perhaps  the  dominant  role  in  philo 
sophic  developments,  and,  admittedly,  to  understand  any  part 
of  philosophy  the  standpoint  from  which  it  was  written  must  be 
taken  in  mind.  But  while  this  is  true,  and  while,  moreover,  one 

of  the  deepest  promptings  for  writing  this  Treatise  is  a  religious 

one,  yet  for  reasons  which  history  itself  has  well  demonstrated 
and  every  reader  should  perfectly  understand,  we  shall  do  best 
to  postpone  our  study  of  the  religious  side  of  our  problem,  even 
in  history,  until  we  have  fully  informed  ourselves  regarding  man 
and  nature  in  a  way  best  to  prepare  us  for  undertaking  their 
higher  and  culminating  problems. 

I  know  there  are  many  who  demur  to  this  method  of  pro 
cedure.  There  are  still  writers  who  claim  that  certain  religious 

feelings  and  needs  must  be  made  the  starting-point  and  para 
mount  guide  of  all  philosophy.  And  there  are  others  who  sim 
ilarly  assert  certain  rational  principles  as  primary.  But  it  is  just 
in  reply  to  all  these  that  this  Treatise  is  to  be  addressed  as  a 
whole.  And  in  constructing  it  as  such  a  reply,  and  until  it  be 

produced  as  a  whole,  it  should  be  left  to  follow  its  own  method 

of  procedure;  and  judgment  of  it  should  be  suspended  till  its 
investigations  and  argument  be  presented  complete. 

Assuming  this  to  be  conceded,  our  forelying  Review  may  now 
very  definitely  be  outlined  as  follows :  In  it  we  shall  search  history 
regarding  certain  elementary  conceptions  which  the  author  deems 
fundamental,  and  a  clear  grasp  of  which  he  considers  a  prelimi 
nary  essential  to  the  construction  of  his  Treatise;  and  these  we 
shall  trace  out  to  that  culminating  pregnancy  above  asserted. 
Pre-eminent  among  these  are  the  six  elementary  cosmologic  con 

ceptions  of  Quality,  Quantity,  Changeableness,  Lawfulness,  Pre- 
sentativeness,  and  Personality.  In  naming  these,  however,  the 
reader  is  warned  in  advance  and  with  the  greatest  possible  empha 

sis,  that  scarcely  one  of  these,  when  sifted  from  its  several  historic 

variations  and  developed  in  the  light  of  most  recent  information 
and  discussion,  as  is  the  purpose  of  this  Review  to  do,  is  likely  to 
prove  to  be  entirely  the  thing  conceived  by  him  to  be  signified 
by  the  same  word  heretofore. 

And  in  addition  to  the  clarification  and  establishment  of  these 

six  elementary  conceptions,  it  will  be  the  purpose  of  this  Review 
and  Introduction,  preliminarily  to  building  its  own  cosmologic 
construction  upon  them,  to  bring  out  sharply  certain  uses  of  them 
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in  the  cosmologic  systems  of  history ;  to  show  their  evolutionary 

and  converging  developments;  their  present  shortcomings;  the 

suggestions  they  offer  within  themselves  for  their  own  correction 
and  for  further  advancement ;  and  thus,  in  general,  to  derive  from 

them  our  most  authoritative  instruction  and  guidance  for  laying 
our  future  course. 

Having  now  made  the  limits  and  outline  of  our  Review  clear, 

let  us  set  at  once  to  the  task,  beginning  it  in  the  province  of 

physics. 



REVIEW    OF    COSMOLOGY    IN    PHYSICS. 

II. 

HISTORICAL    REVIEW    OF    COSMOLOGY    IN    PHYSICS. 

3.  SINCE  physics  has  now  reduced  its  world  to  terms  of  space, 
matter,  and  motion,  this  Review  must  chiefly  trace  the  different 
assumptions  made  regarding  these  in  the  history  of  physics. 

4.  Natively,   to   every   man,   things   appear   to   occupy   space 
and  to  move  about  in  it.     Where  no  things  are  visible  the  space 
seems  empty.     For  these  reasons  mankind  primitively  arrived  at 
the  notion  that  space  exists  independently  of  the  material  bodies 

contained  in  it,  and  would  remain  even  if  all  "  things  "  should  be 
swept  out  of  it.    This  is  the  Void  Theory  of  Space. 

But  upon  reflection  it  is  possible  to  conceive  that  the  world  is 
one  continuous  stretch  of  bulk-content,  in  every  direction.  The 

blowing  of  the  wind,  perhaps,  reveals  the  places  which  ordinarily 
seem  empty  to  be  really  filled  with  air ;  and  experimentation  may 
suggest  that  in  all  visibly  vacant  space  there  may  yet  be  present 
some  sort  or  other  of  invisible  substance;  and  thus  the  whole 

and  every  part  of  the  world  be  full.  This  gives  us  the  Plenum 
Theory. 

Both  these  rival  hypotheses  appear  at  an  early  date.  Among 
the  Greeks  Democritus  taught  the  Void  Theory,  maintaining  that 
all  things  are  comprised  of  minute  solid  atoms  which  whirl 

about,  at  varying  distances  apart,  in  what,  save  for  them,  is  an 
universally  extending  emptiness.  And  Anaxagoras  promulgated 
the  doctrine  that  matter,  in  its  various  conditions,  extends  every 

where  without  gap.  We  need  not  recount  the  ancient  disputes,  for 
with  the  dawn  of  Modern  Times  contention  over  the  two  notions 

revived  in  a  way  embracing  all  of  importance  formerly  comprised 
in  them,  while  adding  much  of  greater  weight. 

The  Plenum  Theory  was  championed  by  Descartes.  The  fol 
lowers  of  Newton  —  not  Newton  himself  —  clung  to  the  notion 

of  atoms,  planets,  and  stars  moving  in  and  through  absolute 

emptiness.  The  circumstances  of  the  times  —  and  especially  the 
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unparalleled  discovery  of  gravitation,  by  throwing  its  laws  and  im 
plications  into  the  focus  of  the  polemics  —  incited  the  two  camps 
to  liveliest  partisanship.  The  controversy  was  waged  under 
the  lead,  putative  rather  than  active,  of  the  two  greatest  names  in 
this  early  period  of  science ;  i.  e.,  Descartes  and  Newton.  The 
result  was  an  epoch  that  decided  the  fundamental  assumptions  of 
science  for  succeeding  centuries,  and  nearly  to  the  present  hour. 

As  is  well  known,  the  Newtonian  School  with  the  Void  or 
Vacuum  Theory  won  the  early  victory.  But  inasmuch  as  the 
present  decade  of  physics  has,  as  is  far  less  well  known,  undergone 
a  swift  return  to  what  is  precisely  the  general  notion  of  Descartes, 
and  because  it  is  our  purpose  to  comprehend  this  revolution  and 
what  it  portends,  therefore  we  must  study  attentively  this  early 
battle  in  which  it  had  inception. 

5.  It  is  native  to  all  men  to  believe  not  only  that  things  occupy 
space,  but  are,  also,  in  all  respects  just  as  they  seem;  are  colored, 
hard,  heavy,  inert,  elastic,  or  incompressible,  etc.,  as  well  as 
extended.  When,  however,  one  studies  his  own  mental  sense- 
perception  in  connection  with  his  sense  organs  and  their  outer 
environment,  as  did  Descartes,  he  learns  that  he  has  been  deceived 
regarding  the  nature  of  objects.  He  finds  that  all  our  different 
perceptions  of  their  supposed  attributes  have  origin  in  one  and  the 
same  general  characteristic  of  matter.  Always  some  form  of 
external  motion  —  for  instance  light  —  attacks  some  sense 
organ ;  a  current  of  nervous  activity  is  incited  in  the  nerve  of  that 
organ;  this  current  runs  its  course  through  the  nerve  to  the 
brain ;  the  brain  reacts  to  this  incoming  impulse  in  a  vastly  com 
plicated  set  of  neural  activities ;  then  follows  the  perception.  Out 
side  of  the  final  event  —  the  mental  perception  —  there  is  nothing 
but  motion  anywhere,  or,  at  least,  so  says  current  physics. 

Moreover,  all  these  forms  of  outer  motion  display  none  of  the 
intrinsic  qualitative  differences  that  mark  our  mental  pictures. 
Our  vision  of  the  landscape,  or  our  hearing  of  the  orchestra,  is 
marvellously  variegated.  On  the  contrary,  all  rays  of  light  and 
all  sound  waves  differ  only  in  their  paths  and  periods  of  vibration ; 
even  gravity,  weight,  resistance,  and  elasticity  are  but  modes  of motion. 

Again,  our  mental  pictures  happen  measurably  after  the  outer 
events  that  awaken  them.  For  example,  the  light  of  certain  stars 
travels  30,000  years  before  reaching  the  earth ;  when,  therefore, 
the  picture  of  such  a  star  first  breaks  upon  our  vision,  the  star 
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itself  may  have  burned  to  a  cinder,  and  its  dust,  long  ages  before 
our  birth,  have  been  spread  to  the  corners  of  the  universe. 

Our  visions  of  things,  and  all  our  perceptions  of  objects  or  of 
their  movements,  therefore,  should  no  more  be  mistaken  for  the 
things  themselves  than  should  our  brains  or  our  eyes  be  mistaken 
for  the  star  or  for  the  sun. 

6.  If  our  senses  have  so  deceived  us,  what  then  is  the  nature 
of  the  outer  world  ?    This  is  the  question  regarding  our  problem 
of  space,  from  which  Descartes  set  forth.    The  solution  he  framed 
for  it  is  by  no  means  the  only  one  that  offers  itself  when  once  the 
illusory  service  of  our  mind  is  detected.    Thus  one  may  conceive, 
as  Berkeley  did  a  hundred  years  or  more  after  Descartes,  that 

our  mental  pictures  or   "  perceptions  of  things "   are   the  only 
real  things ;  that  there  is  no  "  external  world  "  beyond  them.    We 
shall  consider  such  propositions  further  on  in  this  Introduction, 
and  in  the  body  of  our  Treatise.     But  Descartes  stopped  short 
of  the  full  leap ;  and  having  determined  that  all  the  other  apparent 
attributes  of  bodies  are  mental  effects  wrought  in  us,  he  still  clung 
to  the  notion  that  an  outer  world  remains,  and  that  spatial  exten 
sion  and  motion  belong  to  it. 

In  a  word,  he  revived  the  Plenum  Theory,  in  modified  form, 

from  the  Greeks.  The  "  atoms  "  and  "  objects  "  of  physics  he 
declared  to  be  mere  fixed  dimensions  of  the  one  homogeneous 

substance  which  fills  space  everywhere.1  "  The  nature  of  matter," 
he  said,  "  does  not  consist  in  a  thing  being  hard,  or  heavy,  or 
colored,  but  only  in  being  extended  in  length,  breadth,  and  depth  " 
(Princip.  ii.  4).  It  is  only  because  the  dimensions  of  so-called 

"  bodies  "  are  rigid  and  move  differently,  and  so  affect  our  senses 
differently  from  the  vibrating  air  and  ether  that  they  appear 

different  from  them.  "  Solid  matter  "  and  "  empty  space  "  are 
one  and  the  same  save  as  to  motion.  Matter  extends  continuously 
and  without  gap  everywhere;  and  independently  of  matter  there 
is  no  such  thing  as  space  anywhere.  These  are  the  assumptions 
regarding  the  physical  world,  maintained  by  Descartes. 

7.  We  now  turn  to  the  opposing  theories;   and  because  these 

are  better  understood  by  the  reader  of  to-day  our  tale  may  here 

run  more  swiftly.    Just  when  Descartes'  teachings  most  famously 
filled  the  world  came  Newton's  discoveries.     Immediately  every 
one,  in  the  light  of  the  times,  conceived  them  to  be  antagonistic ;  to 

1  Anaxagoras'  plenum  was  not  homogeneous ;  it  was  conceived  to  be  filled  with 
ultimately  different  substances. 
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be  hostile  both  in  conclusions  offered  and  in  methods  pursued. 

Descartes  had  declared  all  space  to  be  full.    Newton  observed  the 

planets  moving  as  if  the  great  interstellar  spaces  were  empty. 
Descartes  had  ever  explained  all  motion  as  being  transmitted  by 

the  push  of  direct  contact.    According  to  Newton's  computations, 
the  pull  of  the  sun  and  of  similar  bodies  apparently  acted  at  a  dis 

tance  across  an  intervening  void.     Descartes  reached  his  conclu 

sions  through  studying  the  mind.     Newton  gained  his  through 

watching  the  stars.  \It  was  in  vain  for  the  Cartesians  to  point  out 

that  "  to  say  space  is  at  the  same  time  '  extended '  and  '  empty,' 

is  saying  it  is  at  the  same  time  '  something '  and  '  nothing.'j     It 
was  in  vain,  even,  that  Newton  himself  should  throw  the  weight 

of  his  great  fame  against  the  notion  of  "  action  without  medi 

ation  of  intervening  matter,"   declaring  it  to  be  "  so  great  an 
absurdity  that  I  believe  no  man  who  has  in  philosophical  matters 

a  competent  faculty  of  thinking  can  ever  fall  into  it  "   (Corre 
spondence    Richard    Bentley,    D.D.,    i.    70).      Nothing   availed. 

Always  the  empiricists  answered :    "  We  can  as  well  conceive 
of  force  working  in  a  vacuum  as  that  it  should  work  at  all.    Why 

then  conjure  up  '  ethers  upon  ethers '  to  perform  acts  that  are 
neither  discoverable  nor  needful!     If  the  interstellar  spaces  are 

full,   why   do  not   they  draw   the   stars  proportionally   to  their 

mass?  "    The  dispute  was  long;   was  often  bitter;   and  the  Void 

Theory,  in  winning,  fastened  its  notions  upon  the  world  so  com 

pletely  that  it  became  incapable  of  imagining  to  the  contrary, 

and  for  the  most  part  remained  so  nearly  to  the  present  hour.1 
8.  When,  however,  we  turn  to  judge  that  epoch,  we  should 

not  mistake  it,  as  has  commonly  been  done,  for  a  triumph  of 

"  empirical  science  "  over  "  speculative  philosophy."  Newton,  in 
truth,  was  more  boldly  speculative  than  was  Descartes.  Both 

were  equally  empirical  within  their  respective  spheres.  More 

over,  time  has  now  established  the  Plenum  Theory  and  made 

plain  its  essential  details,  while  gravity  remains  an  unexplained 

1  Voltaire  gives  the  following  lively  picture  of  the  state  of  affairs  at  the  time  of  his 

visit  to  England :  "  A  Frenchman  who  arrives  in  London  finds  a  great  alteration  in 

philosophy,  as  in  other  things.  He  left  the  world  full ;  he  finds  it  empty.  At  Paris 

you  see  the  universe  comprised  of  vortices  of  subtle  matter  ;  at  London  we  see  nothing 

of  the  kind.  With  you  in  Paris  the  pressure  of  the  moon  causes  the  tides  of  the  sea ; 

in  England  it  is  the  sea  which  gravitates  toward  the  moon.  .  .  .  You  will  observe  also 

that  the  sun,  which  in  France  has  nothing  to  do  with  the  business,  here  comes  in  for  a 

quarter  of  it.  Among  you  Cartesians,  all  is  done  by  impulsion ;  with  the  Newtonians 

it  is  done  by  an  attraction  of  which  we  know  the  cause  no  better."  (Whewell's  History of  the  Industrial  Sciences,  ii.  202.) 
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hypothesis  to  the  present  hour.  No!  the  psychological  deter 
minations  of  Descartes  were  rejected  in  strict  accord  with  the 
thesis  which  I  have  laid  down ;  i.  e.,  because  science  as  a  whole 

was  not  yet  ready  for  them.  The  na'ive  and  erroneous  Void 
Theory  afforded  at  least  a  workable  distinction  between  mass  and 
volume;  and  under  it  scientists  found  themselves  able  to  carry 
on  wide  ranges  of  investigations  involving  the  phenomena  of 
density,  weight,  inertia,  momentum,  expansion,  contraction,  com 
pressibility,  elasticity,  vibration,  and  chemistry.  On  the  contrary, 
under  the  Plenum  Theory,  while  lacking  the  details  subsequently 
supplied  by  Helmholtz  and  Sir  William  Thompson  (now  Lord 
Kelvin),  these  necessary  distinctions  could  not  be  serviceably 
stated ;  under  it,  consequently,  physics  and  chemistry  found  them 
selves  bound  hand  and  foot,  and  the  business  of  science  could  not 
go  on.  Undeniably  it  was  this  immaturity  of  details  that  delayed 
for  two  centuries  the  theory  which  has  come  to  a  late  acceptance 
in  our  present  generation,  and  that  at  the  same  time  delayed 
that  union  of  mental  and  physical  science  which  was  imminent 

in  its  psycho-physical  origin,  and  which  union  the  recent  return  of 
physics  to  the  Plenum  Theory  now  portends. 

9.  Having  gained  this  lesson,  we  may  trace  the  events  that 

turned  the  tide.  We  must  begin,  undoubtedly,  with  Huygens' 
Undulatory  Theory  of  Light  (1678)  ;  for  this  met  the  full  brunt 

of  resentment  raised  against  "  plenum  "  and  "  ether  "  theories 
by  the  foregoing  controversy,  and  eventually  it  forced  from  its 
adversaries  one  most  important  change  of  conception.  During 

fifty  years  Huygens'  theory  was  "  authoritatively  suppressed " 
by  the  dominating  prejudices  of  the  clay  "in  a  manner  unparalleled 
in  the  history  of  modern  science  "  (see  Encyclopaedia  Britannica). 
But  its  final  demonstration  by  Fresnel  (1815)  compelled  science 
to  assume  that  the  interstellar  spaces  are  not  entirely  empty,  and 
that  light  at  least  does  not  make  one  vast  jump  across  their 
expanse.  Ever  since  this  epoch,  science  has  been  forced  to 
assume  that  both  all  interstellar  and  all  intermolecular  spaces  are 

pervaded  by  ether.  Still,  in  as  much  as  the  "  ether  "  conceived 
of  by  Huygens  was  speedily  transformed,  by  the  prevailing  bias 
of  the  day,  into  an  extremely  rarefied  distribution  of  atomic  par 

ticles,  —  whose  vibrations  to  and  fro  within  an  independent  void 
were  said  to  explain  the  undulatory  transmission  of  light  rays,  — 

and  was  thus  forced  into  adaptation  to  the  "  void  "  theories  of 
old;  therefore  the  acceptance  of  such  an  ether  throughout  space 
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cannot  be  conceived  to  have  had  great  immediate  influence  in 
stemming  the  course  of  Democritian  physics.  On  the  contrary, 

the  difficulties  first  raised  by  Huygens'  innovation  having  been 
apparently  overcome,  the  "  Atom  and  Void  "  Theory  went  its  way 
more  firmly  intrenched  in  popular  opinion  than  ever.  One  cannot 
understand  the  history  of  physics  in  the  eighteenth  and  nineteenth 
centuries  without  grasping  this  fact. 

The  decisive  overthrow  of  the  Void  Theory  had  beginning  in 

two  distant  sources, — in  Faraday's  conceptions  of  electricity,  pub 
lished  in  1837  (Experimental  Researches,  1161-1306),  and  in 
Helmholtz's  determinations  regarding  vortex-atoms,  made  known 
in  1858  1  (Crella's  Journal,  vol.  55,  pp.  25-55).  The  relations 
of  the  two  are  such  that  we  may  best  examine  them  contrarily 
to  their  chronological  order. 

10.  The  Helmholtz  paper,  though  exceptionally  brief,  is  likely 
to  prove  one  of  the  most  important  in  the  history  of  science.  It 

promises  to  end  the  troublesome  conflict  between  "  vacuum  "  and 
"  plenum,"  and  thus  brings  in  sight  the  end  of  the  still  more 
troublesome  opposition  between  physical  and  mental  science. 

We  saw  Descartes'  Plenum  Theory  temporarily  fail  because  it 
was  not  yet  sufficiently  explicit  regarding  details.  It  may  safely 
be  said  that  any  new  theory  offered  in  its  place  must  make  suf 

ficiently  plain  how,  under  it,  we  are  to  account  for  the  multitude 

of  facts  regarding  the  properties  and  behavior  of  those  so-called 
"  atoms  "  or  "  ultimate  elements  "  of  science  with  which  modern 

chemistry  and  physics  are  chiefly  concerned.  If  Helmholtz's 
investigations  did  not  immediately  accomplish  all  of  this,  they 
afforded  definite  grounds  for  understanding  how  it  could  and 
would  be  done.  Their  great  technical  merit  is  to  have  set  forth, 
in  exact  mathematical  computations,  the  specifications  of  a  certain 
form  and  movement  of  matter  that  both  is  supposed  to  satisfy 

every  requirement  of  molecular  physics,  and  at  the  same  time  is 

based  in  the  presupposition  of  a  plenum  of  complete  and  radical 

type. 
The  peculiar  form  of  atom,  or  vortex-ring,  so  specified  by  him, 

may  roughly  be  described  as  follows :  Conceive  a  foot,  in  length, 

of  ordinary  garden-hose  to  be  rotated  around  its  axis  or  "  hole," 
and,  while  still  revolving,  to  be  bent  to  a  circle,  and  its  ends  to 

be  joined.  It  will  then  form  a  huge  model  of  the  famous  vortex- 

i  "  tiber  Integral  der  hydronamische  Gluchungen  welche  der  Wirbelbewegungen 

entsprechen." 
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motion  of  Helmholtz.  The  "  rings  "  expertly  blown  by  tobacco- 
smokers  are  still  better  illustrations.  Of  course  the  real  atoms 

of  physics  are  less  than  microscopically  small.  The  rings  of 
Helmholtz,  however,  may  theoretically  be  of  any  size  whatever. 
The  only  essentials  are  their  shape  and  motion. 

Now  the  extraordinary  fact  computed  by  Helmholtz  regarding 
such  a  filament  is,  that  if  once,  by  any  means,  it  be  set  rotating 
in  a  perfect  fluid,  i.  e.,  frictionless,  homogeneous,  and  incom 
pressible,  it  can  neither  be  stopped  by  any  conceivable  natural 

power  or  contingency,  nor  can  its  essential  shape  be  impaired,  - 
not  by  cutting,  stretching,  twisting,  breaking,  crushing,  or  in  any 
manner  whatsoever.  In  short,  a  form  of  matter,  once  so  con 
structed  and  set  going,  must  preserve  forever  all  those  aspects  of 
permanency  and  indestructibility  which  are  the  essential  charac 

teristics  attributed,  historically,  to  the  "  atoms  "  of  physics. 
While  this  peculiarity  satisfies  the  demands  of  the  Atomic 

Theory,  another  presupposition  of  Helmholtz's  computations 
equally  fulfils  all  the  conditions  of  the  Plenum  Theory;  namely, 
that  they  assume  the  rings  so  set  rotating,  to  be  comprised  of  the 
same  homogeneous  fluid  as  that  in  which  they  are  immersed,  and 
which  must  be  conceived,  therefore,  as  extending  continuously 
everywhere  throughout  the  universe  without  gap.  In  other 
words,  each  ring  is  but  a  rotating  portion  of  the  one  universal 
fluid. 

The  indestructibility  of  the  ring  because  of  the  peculiarity  of 
its  movement  under  stated  conditions,  and  its  homogeneity,  in 
substance,  with  the  liquid  which  may  be  assumed  to  surround 
it,  —  these  are  the  characteristics  of  the  Helmholtz  vortex-atom 
which  raise  it  to  supreme  importance  in  the  field  of  physics. 

ii.  So  overwhelming  are  the  results  forecast  in  the  acceptance 
of  such  a  conception,  for  the  working  hypothesis  of  science,  — 
they  embrace  nothing  less,  as  we  shall  eventually  see,  than  a 
complete  revolution  throughout  physics  and  chemistry,  and  from 

their  lowest  foundations  upward,  —  that  the  effect  worked  by  its 
announcement  was  proportionally  slow.  The  undoubted  rank  of 
Helmholtz  among  the  greatest  scientists  of  all  times,  secured  to 
the  proposition  immediate  attention.  Yet  the  most  competent 
among  his  peers  hesitated  to  comment  upon  it  until  after  weighing 

its  implications  for  nine  years.  But  in  February,  I8671  (Proc. 
Royal  Society  of  Edinburgh),  Sir  William  Thompson  not  only 

1  "  On  Vortex-Atoms." 



14  A    TREATISE    ON    COSMOLOGY. 

corroborated  the  computations  which  Helmholtz  had  made,  but 
proclaimed  their  importance  in  a  manner  which  the  modesty  and 
caution  of  their  author  had  refrained  from  asserting.  In  a  word, 
he  endorsed  them  as  affording  adequate  resources  for  satisfying 

all  the  requirements  of  the  "  atoms  "  of  science,  while  at  the  same 
time  offering  a  definitely  workable  solution  of  the  long,  tanta 
lizing  philosophic  notion  of  a  world  formed  of  one  continuous 
substance,  homogeneous  throughout,  save  in  the  diversity  of  its 
movements. 

At  this  stage,  therefore,  we  find  the  new  doctrine  creditably 
entertained  by  the  two  men  most  capable  of  pronouncing  upon 
such  a  problem,  and  see  it  profoundly  occupying  the  attention  of 
scientists  everywhere.  So  momentous,  however,  were  the  issues 
at  stake,  that  no  one  could  yet  claim  it  to  have  reached  the  stage 
of  demonstration  which  should  warrant  its  acceptance  as  the 
fundamental  basis  for  the  active  affairs  of  science.  To  under 

stand  the  slow  approach  of  physics  to  this  latter  status  we  must 

now  turn  and  follow  Faraday's  suggestion  as  to  the  nature  of 
electricity. 

12.  In  Faraday's  day  uncertain  notions  were  held  regarding 
electricity.  It  was  thought  to  be  either  a  fluid  that  flowed  from 
one  body  to  another,  or  else  a  force  that  certain  bodies  exerted 

"  at  a  distance  "  upon  other  bodies.  Faraday  inaugurated  a  revo 
lution  by  conceiving  the  electric  disturbance  to  be  transmitted 
from  one  body  to  another  by  means  of  an  intervening  medium, 
or  in  a  manner  analogous  to  the  transmission  of  light  by  the 
ether.  Just  what  his  notions  were  in  detail,  or  exactly  what  he 

meant  by  his  "  curved  lines  of  electric  force  "  is  doubtful.  It  has 
been  said,  and  by  his  enthusiastic  admirers,  that  "  he  began  by 
openly  denying  that  the  transmitting  medium  was  continuous, 

and  ended  by  unwittingly  proving  it  to  be  so  " ;  that  is,  began 
with  the  Atomic- Void  Theory  which  had  ruled  all  practical 

science  from  Newton's  day  to  his  own,  and  ended  by  unwittingly 
bringing  the  world  within  sight  of  complete  demonstration  of 
the  Cartesian  Plenum.  And  whether  this  be  true  or  not  of  Fara 

day,  it  is  unmistakably  true  of  J.  Clerk  Maxwell,  who,  taking 

up  the  foregoing  suggestions,  carried  them  forward  most  pro 
foundly.  The  importance  of  this,  to  the  struggle  we  are  tracing, 
is  manifest. 

13.    While    the    splendid    genius    of    Faraday,    Sir    William 
Thompson,  Maxwell,  and  Helmholtz  by  their  developments  of 
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electric  theory  thus  prepared  the  way  for  the  final  triumphs,1  the 

complete  establishment  of  the  "  continuous  ether "  culminated, 

in  our  present  decade,  with  the  work  of  Helmholtz's  distinguished 
pupil,  Dr.  Heinrich  Hertz.  Dr.  Hertz,  by  following  in  the  lines 

of  his  predecessors,  finally  succeeded  in  experimentally  demon 

strating  that  electric  transmissions  proceed  by  means  of  undu- 
latory  waves,  and  proved,  still  further,  that  the  actual  form  of 
this  procedure  is  irreconcilable  with  the  assumption  of  an  atomic 

ether  which  acts  "  at  a  distance  "  from  particle  to  particle,  while 
it  is  in  accord  with  the  opposite  assumption  that  the  ether  is 

continuous.  So  vital  is  this  point  to  the  future  of  all  science  that 

I  must  here  let  Dr.  Hertz  speak  for  himself. 

"  Maxwell  starts  with  the  assumption  of  direct-action-at-a-distance ; 
he  investigates  the  laws  according  to  which  hypothetical  polariza 

tions  of  the  dielectric  ether  vary  under  the  influence  of  such  distance- 
forces  ;  and  he  ends  by  asserting  that  these  polarizations  do  really 

vary  thus,  but  without  being  actually  caused  to  do  so  by  distance- 
forces.  This  procedure  leaves  behind  it  the  unsatisfactory  feeling 
that  there  must  be  something  wrong  about  either  the  final  result  or 
the  way  which  led  to  it.  Another  effect  of  this  procedure  is  that  in 
the  formula  there  are  retained  a  number  of  superfluous,  and  in  a 
sense  rudimentary,  ideas  which  only  possessed  their  significance  in 

the  older  theory  of  direct-action-at-a-distance.  Among  such  rudi 
mentary  ideas  of  a  physical  nature  I  may  mention  those  of  dielectric 
displacement  in  free  ether,  as  distinguished  from  the  electric  force 

which  produces  it,  and  the  relation  between  the  two  —  the  specific 
inductive  capacity  of  the  ether.  These  distinctions  have  a  meaning 
so  long  as  we  can  remove  the  ether  from  a  space  and  yet  allow  the 
force  to  persist  in  it.  This  was  conceivable  according  to  the  concep 
tion  from  which  Maxwell  started ;  it  is  not  conceivable,  according 

to  the  conception  to  which  we  have  been  led  by  his  researches."  (See 
Gottinger  Nach.,  March  19,  1890;  Wiedmann's  Ann.  40,  577;  and 
''Electric  Waves,"  p.  195,  Macmillan  &  Co.,  1893.) 

In  a  word,  Maxwell's  researches,  as  revised  in  the  light  of 
Hertz'  experiments,  and  coupled  with  their  demonstrations,  com 

pletely  "  establish "  the  continuity  of  an  all-pervading  ether. 

1  The  most  important  papers  regarding  Electric  Theory  by  these  men  are  as  fol 

lows  :  "  On  the  Equations  of  Motion  of  Electricity  for  Conducting  Bodies  at  Rest,"  by 
Helmholtz  ;  Ges.  Abh.  i.  545.  "  Electrostatics  and  Magnetism,"  by  Sir  Wm.  Thompson, 

Arts.  I  (1842)  and  II  (1845).  "Treatise  on  Electricity  and  Magnetism,"  by  J.  Clerk 
Maxwell  (1873). 
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Such  is  the  opinion  of  the  greatest  living-  physicist,  Lord  Kelvin 
(Preface  to  Electric  Waves).  And  the  marvellous  course  of 

recent  Electric  Science,  both  theoretically  and  in  widely  "applied" 
fields,  based  universally,  since  the  discoveries  of  Hertz,  on  the 
resuscitated  conceptions  of  Anaxagoras  and  Descartes,  has 
brought  this  opinion  confirmation. 

14.  Having  traced  Faraday's  suggestion  to  this  conclusion, 
we  have  now  to  ask  what  influence  this  has  upon  the  Vortex-atom 
Theory  of  Helmholtz  and  Thompson.    The  answer  is  irresistible : 
The  latter  hypothesis  is  based  on  the  presupposition  of  precisely 
such  a  continuous  ether  or  fluid  as  that  which  the  developments 
of  electric  science  have  established  as  actually  existing.     The  two 
lines  of  investigation  confirm  each  other.    They  both  lead  to  the 
same  conception ;  the  one  through  considering  the  atoms  and  the 
sort  of  environment  their  physical  properties  demand,  the  other 

through  directly  considering  the  environment  itself  —  the  ether. 
They  both  speak  for  The  One  Universal  Fluid.     It  is  true  that 
the  atom  rings  have  not  received  the  same  experimental  demon 
stration  which  has  been  achieved  for  the  ether.    Still,  their  specifi 
cations  now  offer  the  most  fruitful,  definite  conception  of  the 
ultimate  elements  of  molecular  physics  now  before  the  world. 
While  the  theory  of  these  vortex  atoms  and  of  the  homogeneous 
plenum,  presupposed  by  both  the  above  provinces  of  investigation, 
may  therefore  not  be  looked  upon  as  conclusive,  yet  there  is  no 
as  creditable  rival  at  present  in  the  field.     It  is,  therefore,  the 
hypothesis  regarding  the  ultimate  nature  of  the  physical  world 

most  accepted  to-day,  and  the  one  to  which  we  must  give  chief 
regard  (though  we  shall  weigh  its  rivals)  in  consideration  pro 

posed  for  this  Treatise.1 
15.  Having  before  us   this   world  of  current  physics,  —  its 

universal  fluid  interspersed  with  whirling  rings,  —  the  tone  of 
our  narrative  changes.    Heretofore  it  has  run  like  a  song.     With 
no  change  of  mood  in  the  author  it  must  become  critical  and 
halting.    So  great  a  revolution  in  the  main  conceptions  of  physics 
could   not    ripen   without    forecasting   a   wide    readjustment   of 
details.     To  consider  these  will  seem  like  airing  the  skeletons  of 

1  In  two  resumes  of  physics  in  the  nineteenth  century,  recently  appeared,  one  by 
Professor  Oliver  J.  Lodge  and  the  other  by  Professor  T.  C.  Mendenhall,  this  theory  is 

the  only  one  mentioned,  yet  in  a  way  plainly  intimating  that  it  is  as  yet  by  no  means 
conclusive. 
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a  great  family  after  reciting-  its  glories.  In  truth,  however,  to 
cast  up  the  difficulties  that  rise  to  view  through  the  unfolding  of 
the  truer  conception  is  but  to  foreshadow  its  fuller  fruits;  is  to 
clear  the  air  for  that  complete  unification  of  knowledge  which  its 
natural  developments  have  prepared,  and  this  Introduction  holds 
to  be  inevitable. 

Again  setting  forth  on  our  task,  we  realize  its  increased  per 
plexities.  The  changes  of  opinion  that  have  taken  place  among 
physicists,  so  late  as  the  last  five  or  ten  years,  are  not  easily 
summed  up  either  with  accuracy  or  with  authority.  This  may 
be  appreciated  in  noting  that,  while  the  profoundest  transforma 
tions  have  taken  place,  there  is,  as  yet,  no  important  text-book 
extant  embodying  these,  or  that  is  not  an  expression  of  the  con 
ceptions  now  rejected.  No  one  has  yet  dared  to  undertake  what 
would  be  a  systematic  account  of  physics  in  fulfilment  of  its  latest 
requirements.  Nor  shall  I  venture  the  task  in  this  preliminary 
review.  Yet,  in  ways,  the  situation  is  favorable  to  our  present 
purpose.  In  summarizing  the  problems,  now  brought  to  critical 
issue,  without  attempting  to  declare  what  is  the  best  credited 
prophecy  of  their  solution,  I  may  faithfully  portray  the  present 
condition  of  the  science,  while  at  the  same  time  preparing  the 
way  for  its  clarification. 

1 6.  Turning  to  any  of  the  text-books  now  in  use,  the  first 
conceptions  likely  to  excite  our  interest,  in  view  of  the  new 

physics,  are  those  regarding  "  energy."  For  example,  the  open 
ing  paragraph  of  Barker's  Physics  (1892)  reads  as  follows:  "  It is  through  the  medium  of  our  senses  that  we  derive  our  knowl 
edge  of  the  phenomena  of  external  nature.  A  careful  study  of 
these  phenomena  reveals  to  us  only  two  things,  or  entities,  as 
having  an  actual  and  objective  existence.  These  two  things  are 
MATTER  and  ENERGY.  So  far  as  we  can  determine,  therefore, 
these  two  entities,  in  their  various  forms,  make  up  the  whole  of 
the  physical  universe." 

According  to  this  old  conception,  "  energy  "  is  a  non-spatial 
"  thing  "  that  may  flow  quantitatively  from  one  piece  of  "  mat 
ter  "  to  another,  and,  therein  or  therefrom,  work  certain  propor 
tional  effects,  such  as  "  motion  "  and  "  strain."  It  is  the  cause 
of  all  activity  whatsoever.  How  the  world  came  in  possession 
of  such  a  notion  is  plain  to  any  one  who  understands  how  abstrac 
tions  are  objectified  and  turned  into  "  entities  "  in  certain  stages 
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of  human  thought.1  The  notion  was  particularly  likely  to  be 

perpetuated,  in  physical  science,  through  the  domination  of  the 

Vacuum  Theory;  its  conceptions  encouraged  the  belief  that  its 

forces,  as,  for  example,  those  of  gravity,  jumped  intervening 

spaces  in  which  was  no  matter  to  transmit  motion  by  actual  push, 

and,  lighting  on  various  bodies  at  the  end  of  the  leap,  "  caused  " 
activities  in  them  proportional  to  the  distant  activities  whence 

they  sprang.  Under  the  supplanting  Plenum  Theory  there  is  no 

longer  need  of  such  leaps.  All  motion  now  may,  and  indeed  must, 

proceed  by  contact.  Consequently  there  is  no  need  of  this  mys 

terious  "entity,"  called  "energy,"  or  even  room  for  it;  and  it 
is  probable  that  no  first-class  physicist  now  thinks  of  it  otherwise 
than  as  a  convenient  fiction  for  describing  and  keeping  account 

of  certain  ways  in  which  the  outer  "  fluid  "  and  bodies  in  general 
move  under  given  conditions.  The  practical  effect  of  this  will 

show  itself  in  the  ways  it  leads  other  fundamental  conceptions  to 

be  re-formed.  In  succeeding  paragraphs  we  are  to  observe  some 

foreshadowings  of  these.  And,  for  the  moment,  we  have  only  to 

note  that  in  this  expurgation  of  "  energy  as  an  entity  "  from  the 
list  of  attributes  supposed  to  distinguish  matter  from  mind  in 

the  day  of  Descartes,  we  probably  have  but  another  instance  of  the 

steady  process  of  rapprochement  which  it  is  a  main  purpose  of  this 
Introduction  to  emphasize. 

17.  Inertia  next  invites  our  attention.    As  "  energy  "  was  the 

active  principle  causing  motion,  so  "  inertia  "  was  the  resistant 
attribute  obstructive  of  motion.     The  psychologic  origin  of  the 

conception  is  precisely  similar  to  that  of  energy.    And  while,  per 

haps,  physicists  have  not  yet  been  driven  to  recognize  the  fact 

as  sharply,  yet  scarcely  can  one  doubt  that  just  as  "  energy  " 
must  now  be  regarded  as  a  term  for  describing  certain  conditions 

of  motion,  so  "  inertia  "  must  be  looked  upon  merely  as  a  word 

for  indicating  certain  conditions  of  rest.     And  thus  here  is  still 

another  differentiation  of  matter  from  mind   in  candidacy  for 
elimination. 

1 8.  The  destiny  of  "  mass"  in  future  physics,  is  even  clearer. 
Unmistakably  in  equal  volumes  of  a  homogeneous  fluid  there 

must  be  the  same  amount  of  it  under  all  conditions.     And  if 

mass  is  still  to  be  defined  as  "  the  amount  of  matter  in  a  given 

1  While  the  notion  did  not  originate  wholly  with  Aristotle,  yet  it  was  fastened  on 

the  world  chiefly  through  his  influence.  And  according  to  his  view  energy  was  the 

active  principle  of  mind  as  well  as  of  matter. 
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volume,"  then  must  the  word  "  matter  "  be  confined  to  the  atom 
as  distinguished  from  the  parts  of  the  universal  fluid  which  do 

not  rotate ;  and  "  mass  "  must  hereafter  indicate  alone  the  rela 
tive  number  or  amount  of  atoms  in  any  volume.  Or,  more 
exactly  still,  mass  must  be  reduced  to  some  phenomenon  of  the 

internal  motion  of  atoms  (such,  for  example,  as  vortex-rotation) 
or  of  its  external  effects.  Just  how  this  is  to  be  done  is  one  of 

the  requirements  of  the  Plenum  Theory  at  the  present  moment 

not  fulfilled.  Inevitably,  however,  if  the  present  assumptions  of 
physics  are  fulfilled,  mass  is  henceforth  but  a  secret  of  kinematics. 

19.  Gravity,  then,  will  be  what,  with  "  energy,"  "  force," 
"  inertia,"  and  "  mass  "  reduced  to  motion  ?  Long  it  has  been 
the  most  tantalizing  puzzle  in  physics.  One  of  its  most  useful 

theories,  it  has  also  been  one  of  its  darkest.  Certain  peculiarities 

distinguishing  it  from  all  other  "  forces,"  have  made  its  con 
ception  specially  difficult.  Not  only  has  one  been  required  to 
think  of  it  as  acting  through  immeasurable,  interstellar  vacua, 
but  also  as  doing  this  without  consumption  of  time.  Yet  under 

the  newly  arrived  Plenum  Theory,  and  the  growing  inclination 
to  require  all  forces  to  be  transmitted  by  immediate  contact,  how 
vastly  increased  are  its  difficulties!  Not  only  does  its  time  of 

transmission  through  the  fluid  inter-spaces  become  more  perplex 

ing,  if  we  are  still  to  regard  it  as  a  "  force,"  but  its  transmission, 
in  any  such  ways  as  other  "  forces  "  are  transmitted,  or  in  accord 
with  the  parallelogram  of  forces  and  without  complicating  the 
transmission  of  light,  heat,  and  electricity  in  the  same  paths, 
becomes  frankly  impossible  unless  some  new  fiction  be  invented 

to  give  it  bolster.  Also,  it  can  no  longer  be  regarded  as  a 

property  of  all  matter,  unless  "  matter  "  be  a  word  restricted  to 
the  revolving  atoms  as  above  suggested ;  for,  if  all  points  of  the 
universal  fluid  were  equally  attractive  —  those  of  the  interplane 
tary  as  well  as  the  planetary  spaces  —  plainly,  gravity  would 
be  a  universally  balanced  equilibrium  in  all  directions,  and  im 
possibly  a  cause  of  motion  anywhere  or  ever.  But  if  it  must  be 

confined  to  the  atoms  alone,  then,  with  its  recognized  dependence 
on  mass,  and  with  mass,  energy  and  inertia  reduced  to  atomic 
motions  and  their  kinetic  effects,  scarcely  can  it  result  otherwise 
than  that  gravity  also  be  reduced  to  terms  of  motion  —  that  is, 
unless  it  cease  to  be  regarded  as  a  force  altogether. 

The  importance  of  this  last  alternative,  sought  to  be  fore 
shadowed  by  announcing  it  in  italics,  will  make  itself  known 
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in  the  body  of  this  Treatise;  and  opens  the  way,  if  the  author 

is  not  mistaken,  to  one  of  the  most  momentous,  practical  results 

to  be  effected  by  the  conjunction  of  the  mental  and  physical 

sciences  which  these  pages  will  have  the  good  fortune  to  record. 

But  for  the  present,  let  us  only  note  that  however  gravity  may 

hereafter  be  explained,  its  explanation  is  pretty  sure  to  reduce 

by  yet  one  more  the  ultimate  differentiations  of  these  sciences. 

20.  Incompressibility  next  invites  attention,  and  most  strik 

ingly,  in  view  of  the  specifications  made  for  the  universal  fluid 

of  the  new  physics.    It  is  demanded  that  this  must  be  "  a  perfect, 

frictionless,  homogeneous,  and  incompressible  fluid."     But,   re 
garded  closely,   it  may  be  seen  that  the  last  adjective  implies 

nothing  that  was  not  already  implied  in  the  preceding  one  —  i.  c., 

if   "  homogeneous "   be  understood  to  mean   "  everywhere  and 

always  homogeneous,"  as  of  course  it  should  when  used  without 

qualification.     Certainly  no  plenum  fluid  could  be  homogeneous 

unless  equal  volumes  universally  contained  equal  amounts  of  it; 

and  this  condition  also  serves  as  the  best  possible  definition  of 

incompressibility. 

Why,  then,  is  incompressibility  stipulated?  Scarcely  can  any 
one  doubt  that  it  is  because,  under  the  Vacuum  Theory  and  at 

the  time  of  the  publication  of  Helmholtz's  "  formula  "  and  of 

Lord  Kelvin's  "plenum  fluid,"  incompressibility  was  so  com 

monly  understood  to  designate  something  not  included  in  homo 

geneity,  that  these  authors  felt  it  best  to  specify  the  attribute 

for  brevity  and  clearness,  though  they  were  quite  aware  it  was 

not  needed  otherwise.  Nothing  better  illustrates  the  transitional 

use  of  words  in  the  historical  process  of  weeding  out  the  anti 

quated  attributes  of  matter  which  we  are  following. 

"  Compressibility  of  matter "  can  hereafter  mean  only  the 

compression  of  a  given  number  of  atoms  into  a  smaller  compass ; 

and  both  the  compression  and  the  matter  compressed  must  be 

phenomena  of  motion. 
21.  Frictionless  is   still   another   superfluous   adjective  when 

applied  to  a  perfect  fluid;    and  again  illustrates  the  process  of 

weeding.     No  fluid  having  a  coefficient  of   friction  would   be 

perfect. 
22.  The  Universal  Fluid,  therefore,  when  its  qualifications  — 

"  perfect,"    homogeneous,"    "  frictionless,"    and    "  incompressi 
ble  » —  are  best  expressed  by   their  omission,   is   the   ultimate 

residue  of  physics  to  the  present  moment.     What,  then,   is  a 
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fluid?  "  Fluidity,"  we  are  told,  "  is  mobility :  is  the  opposite  of 
rigidity."  "  A  fluid  offers  no  resistance,  and  its  particles  are 
moved  by  the  action  of  any  force  however  small."  But  if  this 
description  be  applied  to  the  content  of  the  universal  plenum, 
does  it  not  indicate  the  absence  of  an  heretofore  supposed  attri 
bute  of  matter,  rather  than  the  possession  of  any  positive  one? 
Namely,  the  supposed  attribute  of  inertia?  One  of  the  most 
fundamental  conceptions  of  matter  has  indeed  been  that  it 
resisted  force  universally  and  proportionally  to  its  mass.  Even 

matter  has  been  defined  as  "  that  which  possesses  inertia."  But 
with  matter  and  mass  reduced  to  phenomena  of  vortex-rotation 
or  its  kinetic  effects,  it  would  seem,  as  has  before  been  noted, 
that  inertia,  even  as  a  descriptive  term  of  motion,  must  likewise 

be  regarded  as  a  property  of  matter  only  when  "  matter  "  thus 
means  the  atomic  portions  of  the  universal  plenum.  And  when 

this  plenum  is,  under  such  conditions,  called  a  "  fluid,"  unmis 
takably  the  word  is  applied  in  negation  of  a  traditionally  con 

ceived  "  material  attribute,"  and  illustrates  again  the  reduction 
of  such  attributes. 

23.  The  Universal  Plenum,  then,  does  not  require  to  be  de 

scribed  as  a  "  fluid."  Absolutely  its  sole  traits,  considered  by 
current  physics,  are  its  geometric  properties,  and  the  lawfulness 
observed  in  its  geometric  changes.  To  these,  reduce  even  its 

"  motions."  True,  it  is  still  officially  described  as  "  a  something 
which  occupies  space."  But,  literally,  of  no  constituent  property 
of  this  "  something "  is  any  use  made,  save  its  extension  and 
its  lawfully  kinetic  mutability.  It  is  its  extension  that  occupies 
space;  and  if  this  extension  were  taken  away  it  would  cease  to 
exist.  Manifestly,  therefore,  this  plenum  still  yet  again  resolves, 
for  all  practical  purposes  of  physics,  to  a  lawfully  mutable  space 
that  is  coextensively  and  coexistently  contained  in  another  and 
immutable  or  fixed  space. 

But  are  these  two  sorts  of  space  necessary,  and  are  not  even 
they  likely  to  reduce  to  one?  As  to  this,  we  may  first  note 
that  such  a  reduction  does  not  follow  as  an  a  priori  necessity  of 
the  transition  from  the  Vacuum  Theory  to  the  Plenum  Theory. 
For  if  it  were  ever  consistently  possible  to  conceive  of  any  space 
existing  at  the  same  time  as  the  body  which  occupies  it,  then 
it  is  now  possible  to  think  of  a  universal  space  similarly  occupied 
by  a  universal  body  or  plenum;  or,  in  other  words,  the  mere 
adoption  of  the  plenum  does  not  preclude  this  possibility.  The 
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probability  of  this  complicated  notion  of  two  coextensive  sorts 
of  space  being  preserved  in  physics  is,  however,  another  matter; 
and  one  that  is  to  occupy  much  of  our  attention  to  the  end  of 
these  pages.  Most  of  all,  it  is  a  probability  that  can  not  be 
profitably  entertained  until  the  different  ways  in  which  the  notion 
can  be  simplified  have  been  discussed.  And  since  three  such 
ways  markedly  suggest  themselves,  logically  to  the  general  course 
of  elimination  and  of  the  natural  development  of  the  problem 
which  we  are  following,  I  will  now  briefly  outline  them,  although 
with  the  intention  of  giving  them  no  more  than  an  orienting 
mention  until  further  along. 

24.  Reduction  to  a  single  mutable  space  is  the  first  of  these 
possibilities;  and  by  it  I  mean  the  elimination  of  the  fixed  space, 
in  which  all  things  including  the  modern  plenum  move,  from 
the  assumptions  of  physics  and  the  retention  only  of  a  perfectly 

mutable  or  movable  plenum.  This  is  Descartes'  notion  and  the 
one  most  likely  to  follow  from  the  elimination  of  vacuous  space 
and  the  first  careless  adoption  of  a  plenum.  One  of  its  cardinal 
requirements  is,  that  concrete  extension  can  no  longer  be  con 
sidered  a  permanent  characteristic  of  the  plenum  or  of  any  part 
of  it.  In  Newtonian  physics  the  distance  between  the  banks  of 
a  river  was  supposed  to  be  a  fixed  attribute  of  the  space  through 

which  the  water  flowed.  With  this  space  "  dissolved  out,"  it 
should  be  plain  that  this  distance  cannot  be  regarded  as  a  per 
manent  attribute  of  any  concrete  part  of  the  flowing  water.  It 

can  only  be  an  ephemeral  attribute,  phenomenon,  or  "  form  "  of 
the  particles  constituting  a  section  of  the  river,  at  a  given  point 
at  a  given  time,  the  particles  then  breaking  apart  into  other  very 

different  "  distance  forms."  In  short,  under  this  conception  dis 
tance  nor  any  other  mode  of  extension  can  be  looked  on  as  a  less 
fleeting  characteristic,  even  of  the  minutest  portion  of  matter, 
than  time  itself. 

The  difficulties  of  such  a  conception  are  great.  For  example, 
it  forbids  motion  being  regarded  as  an  actual  translation  from 

place  to  place;  this,  because  "place"  would  no  longer  be  an 
abiding  attribute  of  matter  save  in  the  sense  that  a  given  date  is 
an  abiding  attribute  of  history.  It  is  probable,  however,  that  not 
so  much  the  immediate  difficulties  of  this  conception,  as  its  far- 
reaching  inadequacies  when  compared  with  other  hypotheses 
offering  themselves  for  the  solution  of  the  same  problems,  will 
bar  it  from  acceptance  in  future  physics. 
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25.  Reduction  to  a  single  pseudo-mutable  space  is  the  second 

possibility.  The  fundamental  thought  for  this  was  furnished  by 

J.  Clerk  Maxwell  when  he  declared  that  "  The  essential  character 
of  the  theory  of  undulations  would  remain  the  same  if  we  were  to 

substitute  for  ordinary  motion  to  and  fro,  any  other  succession 

of  oppositely  directed  conditions."  For,  plainly,  if  undulatory 
motions  can  be  explained  by  any  such  substitution,  so  can  all 
other  modes  of  motion.  What  different  sort  of  substitution  might 

be  made  by  future  science  is  not  necessary  just  here  to  consider. 

But  in  order  to  grasp  the  future  outlook  of  science  it  is  necessary 

to  comprehend  the  general  idea ;  and,  by  way  of  suggesting  this, 
the  following  simile  is  offered. 

If  in  a  dark  night  a  man  watch,  from  a  distance,  the  burning 

of  the  grass  on  a  prairie,  the  progress  of  the  flame  appears  the 
same  as  if  a  vast  torch  were  carried  along  the  horizon.  In 

describing  it  carelessly  he  says  the  flame  runs  along  the  ground. 
Yet  he  knows  the  illusion  is  due  to  a  progressive  wave  of  com 

bustion  in  the  path  of  the  fire.  It  is  a  pseudo-motion,  not 
an  actual  translation.  Now  if  this  illusion  of  motion  may  be 

explained  by  local  changes  in  the  path  of  the  motion,  so  may  all 
motions  be  illusory  and  explained  in  a  similar  way. 

In  a  word,  making  use  of  the  constituent  substance  of  its 

plenum,  which  heretofore  has  been  left  out  of  account  as  an 

unknown  x,  it  is  quite  possible  that  future  physics  may  explain 

all  its  varied  phenomena  as  prairie-fire  waves  of  local  changes 
in  this  substance,  and  thus  escape  its  clumsy  and  improbable  pres 

ent  hypothesis  of  a  double  space,  one  static  and  one  kinetic, 

occupying  the  same  place  at  the  same  time.  But  because  just 

this  is  not  likely  to  be  the  exact  notion  to  which  physics  is  to  be 

next  reduced,  and  because  it  is  to  be  further  expanded  presently 

by  way  of  leading  up  to  the  notion  which  is  likely  to  prove  the 

germ  of  the  coming  union  of  all  the  sciences;  therefore  I  need 
not  draw  its  outline  more  fully  here. 

26.  The  third  possible  reduction  is  one  that  is  formed  in  cog 

nizance  of  both  hemispheres  of  knowledge  and  of  their  mutual 

offerings  for  a  united  foundation,  rather  than  is  drawn,  like 

the  two  above,  from  the  need  of  physics  alone.  It  is  one,  therefore, 

that  can  be  most  appropriately  described  after  completing  our 
review  of  traditional  and  current  cosmology  from  its  philosoph 

ical  and  psychological  sides,  which  we  are  now  rapidly  nearing. 
All  that  need  be  said  of  it  here  is,  that  it  is  likely  to  be  framed 
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intelligently  of  all  the  above  cited  difficulties,  transitions,  and 
possibilities  now  maturing  in  physics. 

Specially  sensitive  to  the  clumsiness  of  "  a  double  space  "  by 
reason  of  comprehending  the  psychological  processes  through 
which  we  arrive  at  a  double  set  of  ideas  from  one  single  and  same 
flow  of  experiences ;  i.  e.,  arrive  at  one  system  of  conception 
which  refers  all  motions  to  a  fixed  memory  chart  and  inclines  the 
naive  man  to  project  this  net  field  of  memory  outward  as  a  uni 
versal  grating  (the  Newtonian  fixed-space),  through  which  or 
in  which  all  motions  must  be  witnessed  and  measured;  and 
arrive  at  another  system  of  conception  which  views  these  motions 
more  immediately  and  without  reference  to  such  a  memory  chart ; 
specially  sensitive,  I  say,  to  these  rival  psychologic  illusions,  our 
third  possible  reduction  will  understandingly  lend  itself  to  the 
task  of  ridding  physics  of  their  burden. 

Specially  alert,  also,  to  the  error  of  preserving  notions  which 
were  the  offspring  of  an  hypothesis  that  has  been  cast  out,  it 
will  avoid  the  mistake  into  which  current  physics  would  otherwise 
be  most  likely  to  drift  through  attempting  still  to  conceive  exten 

sion  to  be  a  permanent  attribute  of  its  "  perfectly  mutable 

plenum  " ;  that  is,  will  be  alert  to  the  requirements  suggested  by 
the  first  mentioned  possible  advance  in  fundamental  physics. 

And  finally,  made  mindful  by  the  history  of  modern  philosophy 
and  current  psychology  of  the  role  that  the  essential  nature  of 
the  content  of  the  universe  is  itself  likely  to  play  in  its  activities, 

and  therefore  of  the  role  the  fundamental  nature  of  the  physicist's 
x  is  likely  to  play  if  it  have  any  nature  at  all,  it  will,  then,  the  more 
willingly  consider  the  proposition  opened  in  the  second  above 
cited  possible  reduction;  and  without  further  twinges  of  con 
science  against  becoming  speculative,  will  more  soberly  consider 
what  advantages  may  flow  from  the  suggestion  of  Maxwell,  that 
motion  may  be  explained  by  other  conditions  than  those  of  the 

current  "  two  spaces  in  one." 
27.  But  before  carrying  our  review  into  the  domains  of  his 

toric  philosophy,  one  more  set  of  physical  conceptions  remains  to 
be  considered,  and  a  very  important  set.  The  present  residua 

of  fundamental  physics  we  find  to  be  "  a  double  geometry  and 
certain  laws  of  mutation."  We  have  yet  to  grasp  the  significance 
of  these  "  laws."  Going  back  to  the  Kelvin  plenum  with  its 
Helmholtz  rings  interspersed,  we  note  that  all  motions  through 

out  are  assumed  to  proceed  in  accord  with  Newton's  Three  Laws 
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and  with  the  principles  of  The  Parallelogram  of  Forces  and  of 
The  Conservation  of  Energy  involved  in  those  laws.  Scarcely 
can  one  appreciate  present  physics  without  perceiving  that  these 
laws  and  principles  are  its  inmost  essentials,  and  are  likely  to 
endure,  in  some  rejuvenated  metamorphosis,  long  after  the  con 

ceptions  now  formed  of  the  "  fluid,"  to  which  they  are  applied, 
have  dropped  out  of  sight. 

Finally,  therefore,  let  us  examine  these  "  primary  laws "  of 
physics.  Immediately  I  declare  this  is  to  be  no  attempt  to  dis 
parage  any  of  them.  But  having  witnessed  a  clearing  up  of  the 

"  attributes  "  of  matter,  we  are  to  inquire  into  the  bearing  of 
this  upon  these  laws,  and  into  the  "  residuary  significance "  of 
these  laws  themselves. 

28.  Newton's  First  Law,  or,  more  justly,  Descartes',  is  the 
germ  of  all  the  others.  As  stated,  it  declares  the  tendency  of 
motion  to  continue  in  a  straight  line  to  be  primary  and  universal. 
Newton  undoubtedly  conceived  it  to  be  this;  and  by  physicists 

generally  it  is  yet  supposed  to  hold  of  all  rotary  as  of  all  right- 
line  motion. 

But  since  we  have  seen  even  inertia  "  resolve,"  let  us  dare 
inquire  concerning  this  primal  straightlinedness.  Unmistakably, 
motions  of  every  possible  direction  now  exist  with  marvellous 
pervasiveness  throughout  so  much  of  the  universe  as  has  yet  come 
within  observation.  Either  they  are  as  old  as  law  itself,  or  they 

were  introduced  later,  "  with  myriad  whirls  in  myriad  places." 
In  the  case  of  the  vortex-atoms,  their  very  indestructibility  and 
perfect  independence  of  other  motions  seems  to  forbid  the 

thought  of  their  having  been  evolved  or  wound  up  from  straight- 
lined  tendencies  and  to  challenge  the  propriety  of  regarding  them 
as  less  fundamental.  Surely  if  they  always  have  been  rotary,  we 
are  permitted  to  ask  if  there  may  not  be  other  motions  that  are 
natively  curved :  if  there  be  not  some  curved  and  some  straight. 
And  even  physicists  are  put  to  it  to  explain  why  one  could  not 
go  so  far  as  to  assert  that  all  motions  primarily  are  circular,  save 

in  so  far  as  by  "  composition  "  with  other  forces  they  are  "  pulled 
straight."  Some  scientists  apparently  conceive,  with  complacency, 
that  the  Nebular  Hypothesis  solves  the  origin  of  all  directed 
motions.  Others  deem  it  the  unpardonable  sin  to  meddle  with 
such  problems.  But  for  one  who  feels  it  his  duty  to  examine  his 
fundamental  assumptions  with  at  least  as  much  thoroughness  as 
the  deductions  he  makes  from  them,  the  time  has  now  come  when 
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he  must  consider  if  even  this  first  law  is  not  a  fiction  of  the  same 

general  sort  as  that  of  "  energy,"  "  inertia,"  "  incompressibility," 
"fluidity,"  "hardness,"  and  the  like;  is  not  a  fiction  of  history 
and  of  convenience;  is  not  one  that,  while  it  may  be  made  of 
immeasurable  service  within  certain  limits  and  for  certain  prob 

lems,  may  yet  with  as  little  intelligence  be  insisted  on  for  all 

problems,  as  that  the  binomial  theorem,  calculus,  and  quarter- 
nions  be  applied  in  reckoning  every  purchase  of  peanuts  and 
oranges. 

In  a  word,  the  time  has  come  when  every  true  scientist  must 

understand  the  greatest  of  lessons  culminating  from  the  history  of 

physics  during  the  last  three  hundred  years.  Namely,  that  its  so- 
called  laws  are  but  modes  of  mathematical  description,  whose  point 

of  view  may  with  as  much  validity  be  changed  for  different  pur 

poses  as  that  the  same  events  may  now  be  regarded  from  the 
stand-point  of  relative  rest  and,  again,  from  that  of  relative 
motion;  that  one  must  feel  himself  as  free,  under  certain  con 

tingencies  and  for  certain  problems,  to  conceive  the  Helmholtz 

rings  to  be  simple  rotations  in  a  field  void  of  all  stress,  as  to  con 

ceive  them  under  the  complicated  categories  of  "  composition  and 

resolution,"  "action  and  reaction,"  "energy  and  inertia,"  "centrif 

ugal  thrust  and  incompressible  resistance,"  and  all  the  remaining 

paraphernalia  of  tradition's  double-entry  dynamics.  And  from 
the  very  first,  and  upon  the  face  of  things,  it  does  seem  as  if  for 

some  purpose  they  might  with  advantage  be  thus  more  simply 
conceived. 

29.  That  Newton's  Third  Law,  which  demands  that  "  To 

every  action  there  is  an  equal  and  contrary  reaction,"  becomes 

particularly  interesting  with  "  energy  "  and  "  inertia  "  reduced 
to  modes  of  motion,  goes  without  saying.  So,  also,  the  theory  of 

The  Conservation  of  Energy.  No  one  can  doubt  that  Helmholtz's famous  formula  would  have  received  little  consideration  from 

physicists  had  it  not  been  drawn  in  conformity  with  these.  Its 

one  purpose  was  to  establish  the  atom  in  accord  with  these  most 
fundamental  of  physical  rules.  But  grant  that  this  was  the  only 
safe  course  at  the  hour  he  wrote,  yet  the  result  is  such  as  requires 
us  to  review  it  in  the  light  of  its  own  radiance.  Admittedly,  it 

has  stripped  physics  of  much  fustian.  But  if  so,  then  must  we 
re-examine  it  in  its  own  self-effected  nakedness.  Notoriously 
it  has  worked  nearly  as  great  a  revolution  as  to  the  way  the 

so-called  "  laws  "  of  science  are  to  be  regarded,  as  to  its  "  en- 
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tides."  Therefore,  with  these  "  entities  "  all  reduced  to  naked 
space  and  motion,  let  us  now  inquire  what  the  "  parallelogram 
of  forces,"  "  action  and  reaction,"  and  the  conservation  of  energy 
may  mean  when  applied  to  the  Helmholtz  rings  under  these  con 
ditions;  and  inquire,  even,  with  what  propriety  and  profit  they 
may  be  applied  at  all. 

30.  The  centrifugal  tendencies  of  the  atoms  would  tear  them 
to   pieces   were   they  not   circumscribed   by   a  counterbalancing 
restraint.     This  latter  is  furnished,  according  to  Helmholtz,  by 
the  incompressibility  of  the  universal  fluid  acting  under  the  paral 
lelogram  of  forces.     The  centrifugal  thrusts  being  equal  in  all 
directions  and  the  surrounding  fluidity  being  perfect,  therefore 
the  inward  resistance  is  also  equal  in  all  directions  and  exactly 
sufficient  to  withstand  the  outward  push.    This  is  the  complicated 
fiction  of  traditional  physics.     What  then  does  it  all  mean  when 
translated  into  terms  of  the  later  and  current  physics,  where  is 
nothing  but  space  and  motion  ? 

In  a  word,  it  means  that  perfect  rest  may  be  mathematically 
conceived  as  equal  motions  of  opposite  directions,  in  the  same 
place,  at  the  same  time.  It  means  that  if  we  conceive  every  point 
of  the  surface  of  every  atom  to  move  forward  in  a  straight  line 
from  its  centre,  and  to  push  every  other  point  in  that  line  also 
forward,  and  if  we  conceive  the  universe  to  be  comprised  of  an 
infinite  number  of  such  atoms  interspersed  throughout  its  infinite 
space,  then  it  necessarily  results  that  there  shall  be  an  equal 
number  of  such  equal  lines  of  motion  in  every  direction  through 
every  point;  consequently,  equal  motion  of  every  point  in  every 
direction;  or,  in  other  words,  absolute  rest  in  every  point  so 
moved;  or,  as  applied  to  the  case  in  hand,  absolute  rest  in  the 
points  enveloping  the  surface  of  the  atoms. 

Now,  as  a  mathematical  fiction,  this  may  be  perfect.  But  the 
more  practical  questions  rise :  Is  all  this  necessary,  in  order  to 
describe  a  certain  mode  of  rotation  in  a  field  of  rest?  Is  it  the 

best  way  of  describing  it  for  all  purposes?  And,  finally,  is  it 
even  a  legitimate  description  from  any  fundamental  point  of 
view  whatever? 

31.  We  are  not  permitted  to  treat  any  of  these  questions  either 
contemptuously  or  carelessly.     But  when  we  look  back  upon  the 
history  of  science,  both  mental  and  physical,  and  view  the  count 
less  conceptions,  each  one  of  which  has  served  more  or  less  use 
fully  for  a  time,  only  to  be  discarded  finally  for  a  better,  no  careful 
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man  can  afford  to  neglect  to  put  each  one  of  his  fundamental 

assumptions  to  the  severest  test.  And  when  we  thus  view  both 

the  historical  order  of  rise  of  the  several  conceptions  which  Helm- 

holtz  felt  compelled  to  embody  into  his  famous  computations,  and 

their  mutual  dependence,  one  may  well,  at  the  present  crisis,  ask 

if  they  are  wholly  exceptions  from  the  general  rule. 

Doubtful  indeed  is  it,  that,  if  the  nai've  world  had  not  con 

structed  the  ghosts  of  "  energy  "  and  "  inertia  "  into  creditable 
"  entities,"  Newton  ever  would  have  deduced  his  three  laws.  Still 
more  doubtful  is  it,  that,  if  Newton  had  not  deduced  these  laws, 

Helmholtz  would  ever  have  felt  constrained  to  embody  the  several 

fictions  of  contemporaneous  physics  into  an  indestructible  vortex 

movement.  Take  away  Newton's  First  Law,  and  there  is  no  need 
of  the  parallelogram  of  forces.  Take  away  the  parallelogram  of 

forces,  and  there  is  no  need  of  a  constraining  fluid.  In  short,  take 

away  any  one  of  these  traditional  principles,  and,  as  we  have  seen, 
there  is  need  of  none  of  the  others  so  ingeniously  knit  together. 

Are  we  not  compelled  to  ask,  therefore,  if  this  mutual  dependence 

of  each  one  upon  a  former  is  not  a  striking  example  of  one  theory 

invented  to  bolster  up  and  to  eke  out  another  that  had  formerly 
been  invented  ? 

Not  only  the  historic  order  of  these  theories,  and  its  nai've  nat 
uralness,  compels  us  to  this  inquiry,  but  also  certain  possible 

intrinsic  differences  among  physical  problems  in  themselves.  Not 

only  is  it  a  historic  fact  that  the  naive  world  got  its  notions  of 

"  energy  "  and  "  inertia  "  from  one  set  of  motions,  namely,  those 
of  bodies  relatively  to  each  other,  before  two  other  sets,  namely, 

those  of  vorticle  rotations  and  of  inter-atomic  or  ether-vibrations 

were  brought  to  exact  statement,  but  also  there  is  no  a  priori 

defence  against  the  suspicion  that  each  one  of  these  realms  of 

motion  has  characteristics  peculiarly  its  own.  It  is  not  only  a 

historic  fact  that  Newton  evolved  his  laws  before  Helmholtz  felt 

compelled  to  use  them,  but  also  that  he  evolved  them  exclusively 

in  contemplation  of  the  movements  of  bodies  relatively  to  each 

other  in  an  apparent  vacuum,  and  wholly  without  knowledge  of 

Hertz's  electric  waves  in  the  pure  ether,  or  of  the  possible  charac 
teristics  of  motion  within  the  vortex-rotations. 

When,  therefore,  a  physicist  witnesses  the  "  reductions  "  that, 

admittedly,  many  of  Newton's  notions  have  undergone,  and  com 
prehends  the  trouble  to  which  he  is  put  in  order  to  maintain 
others  of  them  in  the  Helmholtz  formula,  he  may  well  ask  if  he 
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be  not  forcing  their  application  beyond  warrant  or  reason.  And 

when  he  regards  the  avowed  independence  of  these  vortex-rota 
tions,  —  their  absolute  independence  both  as  regards  the  con 
servation  of  energy,  and  with  regard  to  all  possible  interaction 
between  them  and  all  other  motions ;  and  when  he  considers  that 
they  must  have  been  thus  independent  always,  and  always  must 

remain  so,  —  he  may  well,  with  true  scientific  spirit,  then  stop 
to  inquire  what  warrant  he  has  for  such  moments  of  rotations 
at  all. 

Summed  up  formally,  therefore,  this  whole  matter  of  the 
reduction  of  the  entities  and  laws  of  physics,  when  staked  upon 
the  probability  or  improbability  of  the  Helmholtz  atom,  stands 
as  follows :  On  the  one  hand  are  all  the  vast  achievements  of 

physical  science,  with  the  apparent  truth  that  nowhere  else,  at 
least,  have  these  laws  been  called  in  question,  has  their  unlimited 
application  been  put  to  dispute,  or  has  their  use  failed  of  success. 
Certainly  such  evidence  cannot  lightly  be  cast  aside.  But  on  the 
other  hand  are  these  equally  impressive  facts :  That,  at  least, 
no  other  principles  of  science  have  ever  been  conceived  that  have 
not  in  time  undergone  profound  modification  and  reconstruction. 
That  already  and  recently  these  conceptions  have  undergone  a 
revolution  of  meaning  unparalleled  in  the  history  of  similar 
changes,  and  with  a  present  result  of  confusion  and  uncertainty 
that  makes  a  still  further  resolution  of  them  both  imperative  and 
inevitable.  That  their  history  shows,  beyond  question,  that  they 
have  been  deduced  from  one  realm  of  kinetic  phenomena  and 
forcibly  applied  to  another  whose  distinguishing  trait  is  yet 
alleged  to  be  complete  kinetic  independence.  That  there  is  well- 
grounded  possibility  that  such  deductions  may  not  be  thus  forcibly 
applied  with  propriety  or  with  safety.  That  already  their  appli 
cation,  in  the  present  case,  has  engendered  a  marked  atmosphere 
of  artificiality  and  suspicion. 

32.  Yet,  by  no  means,  must  any  reader  conceive  that  this  prob 
lem  is  to  be  decided  by  the  two  horizons  thus  balanced  against 
each  other  and  summarized  from  physics  alone.  And  much  less 
must  any  reader  so  mistake  the  purpose  of  this  Introduction  as 
to  conceive  that  it  has  been  brought  to  its  present  focus  either  to 

challenge  the  validity  of  the  Helmholtz-Kelvin  hypothesis  or  to 
attempt  to  forecast  the  future  of  physics  with  reference  to  this 
particular  conception  of  atoms,  or,  indeed,  any  other  conception 
of  atoms.  And  to  forestall  any  such  error,  I  declare  that  through- 
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out  the  remainder  of  this  Treatise  I  am  to  say  no  further  word 
either  for  or  against  the  Helmholtz  formula. 

No ;  my  one  purpose  was  to  bring  the  present  status  and  out 
look  of  physics  to  concrete  focus  as  a  whole;  and  this  could  best 
be  done  by  bringing  its  whole  field  to  sharpened  bearing  on  its 
pivotal  point.  From  the  first  words  of  these  pages  it  has  been 
forecast  that  the  future  of  physics,  nor  any  of  its  most  crucial 
problems,  is  to  be  left  to  mature  from  within  its  own  bounds. 
It  is  the  main  thesis  of  this  Introduction  that  developments  are 

converging  from  all  departments  of  human  knowledge,  com 
pelling  a  unified  restatement  of  all,  on  a  wider  foundation  than 
has  heretofore  been  covered  by  any. 

In  particular,  it  has  been  forecast  that  our  latest  philosophy 
and  psychology  are  to  furnish  new  light  for  physics,  and  our 
latest  physics  to  furnish  no  less  profitable  illumination  for  psychol 
ogy  and  philosophy;  that  all  are  to  profit  by  the  slow  process  of 
individual  growth  and  mutual  clarification  which  now  brings 
them  to  inevitable  conjunction. 

That  the  problem  of  space  and  motion  stands  at  the  central 
point  of  this  conjunction  no  informed  man  can  doubt.  When, 
therefore,  I  have  traced  down  the  history  of  Physics  to  its  present 
naked  space  and  motion  it  should  be  clear  to  every  one  that  this 
has  been  but  preparatory  to  bringing  down  the  history  and  sim 
ilarly  culminating  development  of  philosophy  and  of  psychology 
to  joint  illumination  of  these  same  crucial  conceptions. 

33.  To  this  parallel  review  of  the  second  great  hemisphere  of 
human  thought  we  are  now  ready  to  address  ourselves,  save  as 
it  will  be  well  to  abridge  the  foregoing  epitome  of  physics  to 
sharp  emphasis  of  its  chief  and  most  significant  points  as  follows : 
Philosophy  and  Psychology  in  the  day  of  Descartes  had  reached 
that  stage  of  development  which  broached  the  proposition  of 

reducing  the  outer  world  to  pure  space  and  motion.  To-day 
physics,  with  its  vast  reach  of  details,  has  been  brought  to  ful 
filment  of  this  proposition. 

If  it  be  asked  why  physics  thus  lagged  three  hundred  years 

behind  psychology,  the  answer  is  plain,  and  already  has  been 
given.  To  fulfil  the  proposition  with  the  explicitness  and  com 
pleteness  demanded  by  practical  physics  was  impossible  in  any 
shorter  period. 

That  the  results  reached  by  such  dissimilar  methods  should  be 
so  identical  is  impressive.  Starting,  alike,  with  the  conceptions 
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of  Nature  primitive  to  all  men,  both  sciences  have  steadily  stripped 
her  of  the  attributes  bestowed  upon  her  in  unsuspecting  inno 
cence.  Psychology,  working  directly  and  at  shorter  range,  dis 

robed  her  quickly  of  her  colors,  tastes,  odors,  hardness,  weight,  — 
of  all  but  her  naked  extension.  Physics,  working  half  uncon 
sciously  and  slower  in  proportion  to  the  indirectness  and  obscurity 
of  its  course  and  of  the  vastly  greater  range  of  its  requirements, 
brought  her  only  lately  to  the  same  nude  condition. 

The  force  of  this  parallelism  cannot  fail  to  make  itself  felt, 
even  upon  the  mind  of  the  most  concentrated  specialist.  But 
if  so,  the  course  of  philosophy  and  of  psychology  since  Descartes 
cannot  fail  to  excite  less  interest.  Scarcely  is  a  parallelism  which 
has  run  so  deeply  and  so  far  likely  to  stop  just  at  the  present 
status  of  physics. 

When,  therefore,  it  is  asked  what  is  to  be  the  course  of  physics 
out  from  its  present  perplexities  regarding  its  double  space  and 

double-entried  dynamics,  there  is  no  well-regulated  mind  but  will 
turn  naturally  to  examine  what  has  developed  in  the  sister  hem 
isphere  of  knowledge.  Or  at  least  he  will  turn  to  discover  what 
has  been  developed  there  regarding  the  special  problems  of  the 
outer  world  and  of  its  space  and  motion. 

Now,  fortunately,  in  spite  of  the  contrariety  of  opinion  that  has 
vexed  philosophy  regarding  nearly  every  other  subject,  there  is 
at  least  complete  unanimity  regarding  the  one  matter  that  must 
indicate  the  point  of  departure  for  all  future  physics.  And  this 
is  that  our  perceptions  of  space  and  of  motion  are  mental  pictures 
of  the  same  general  nature  and  gained  in  the  same  manner  as  the 
colors  that  appear  spread  out  in  these  pictures,  and  which  no  one 
now  pretends  to  bestow  on  an  outer  world;  and  that,  therefore, 
there  is  the  same  reason  for  suspecting  that  these  spatial  percep 
tions  are  illusory  as  there  ever  was  for  suspecting  the  colors. 

In  truth,  moreover,  the  admonition  rising  from  this  parallelism 
goes  much  further  than  this  suspicion.  For  the  whole  course 
of  Modern  Philosophy  has  markedly  favored  the  positive  hypoth 

esis  that  the  outer  world  is  likely  to  prove  non-spatial.  In  Ger 
many  and  France  this  view  is  now  almost  universally  accepted, 
and  by  physicists  of  the  highest  rank,  save  tentatively  for  their 
practical  work,  as  well  as  by  all  philosophers.  And  \vhile  in 
England  and  America  there  is  a  large  remnant  of  unprofessional 

opinion  which  still  clings  blindly  to  "  common  sense  "  dualism, 
yet  throughout  all  university  circles  save  in  sporadic  cases,  and 
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even  among  the  intelligent  laymen  of  the  Spencer  School,  there 
is  now  complete  unanimity  of  conviction  that  the  worlds  of  mind 
and  of  matter  are  ultimately  one. 

The  entire  trend  of  philosophy  and  of  psychology,  therefore, 
must  be  admitted  to  be  in  one  direction,  and  pointed  to  a  single 

culmination :  Is  such  as  to  compel  every  well-balanced  mind  now 
to  consider  whether  in  a  precisely  similar  manner  to  that  in  which 

the  naive  man's  world  has  been  reduced,  by  Huygens,  Faraday, 
Maxwell,  Helmholtz,  Kelvin,  Hertz,  and  their  fellow  workers, 
to  mere  space  and  motion,  this  same  space  and  motion  may  not 
now  be  reduced  to  some  conception  more  reconcilable  with  what 
has  been  learned  of  the  problem  from  its  mental  side,  and  the 
facts  both  of  physics  and  of  psychology  be  the  better  explained 
and  all  knowledge  and  civilization  be  the  more  furthered  by  so 
doing. 

It  is  to  the  task  of  reviewing  the  history  of  philosophy  and 

psychology  in  order  to  bring  its  light  to  bear  upon  the  problem 
thus  stated  that  we  now  turn. 
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III. 

HISTORICAL    REVIEW    OF    COSMOLOGY    WITHIN    PHILOSOPHY. 

34.  AT  the  very  outset  of  this  new  venture,  I  must  emphasize 
its  intention  to  cover  but  a  small  portion  of  the  actual  subject- 
matter  of  past  philosophy ;  for  reasons  which,  eventually,  I  shall 
fully  state  it  will,  in  its  present  limit,  attempt  to  examine  only 
what  roughly  may  be  called  the  development  of  cosmologic 
problems  in  the  history  of  philosophy. 

Here,  nevertheless,  our  story  widens  because  of  the  many 
idealistic  notions  framed  of  the  universe.  In  their  origin  they  are 

anthropological;  are  framed  in  accord  with  man's  notions  of 
himself.  Not  all  anthropologic  cosmology,  however,  is  ideal 
istic;  for  man,  at  first,  has  not  discovered  that  he  has  a  mind. 
But  to  understand  those  later,  major  theories  that  are  idealistic 
we  must  know  their  evolution  from  their  cruder,  anthropologic 
origins. 

35. l  The  Grecian  Period.  Primitive  cosmology,  then,  is  nearly 
always  a  reading  of  man  himself  into  the  objects  and  events 
around  him.  The  simplest  possible  explanation  is  to  make  them 
human.  Thales,  the  first  of  the  recorded  Greek  philosophers, 
was  still  much  of  this  school.  For  him,  as  for  most  of  the  people 
of  his  day,  there  lived  a  demon  or  a  god  in  every  bush  and  stone ; 
and  every  motion  was  its  motion  and  expressed  its  mood. 

Thales'  distinction  is,  to  have  been  the  first  to  have  sought an  ultimate  substance  out  of  which  all  things,  including  men  and 
demons,  are  composed.  This  Thales  supposed  himself  to  have 
found  in  moisture,  as  condensed  to  water,  ice  and  earth  on  the 
one  hand,  and  as  expanded  to  vapor,  clouds  and  spirits  on  the 
other. 

It  is  not  probable  that  this  quest  sprang  suddenly  and  originally 

from  Thales'  genius  alone,  but  rather  had  developed  historically 
and  slowly  with  the  illusion  that  some  substances  are  made  up 

1  Professional  philosophers,  to  whom  the  History  of  Philosophy  is  familiar,  may 
well  omit  the  part  of  this  Introduction  lying  between  the  present  section  and  the 
resume  of  Descartes  beginning  at  §  51. 

3 
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of  more  permanent  ones,  and  with  search  for  the  most  permanent 

one  of  all.  But,  in  any  case,  primitive  ghost-notions,  soon  to  be 

discussed  by  us,  undoubtedly  played  a  chief  role  in  Thales'  specu 
lations,  by  furnishing  him  with  a  conceivably  consistent  kinship 
between  spirits  and  vapors,  and,  through  these,  also  between  men 
and  things.  But  the  chief  point  for  us  to  note  is,  that  this  cos 
mology  was  reached,  not  so  much  by  building  men  and  things 
with  the  attributes  of  water,  as  by  endowing  water  with  the 
attributes  of  man. 

36.  Before  advancing  from  this  starting-point,  a  correcting 

word  must  be  said  about  "  spirits  "  and  "  souls."  Most  primitive 
people  believe  man  has  two  bodies,  —  one  his  natural  body,  the 
other  its  ghost;  for  the  most  part  of  the  same  shape  as  the  first, 
but  imponderable,  compressed,  extended,  or  transported  at  will, 
and  endowed  with  other  mysterious  powers.  Mr.  Spencer  has 
shown  how  this  notion  arises  through  primitive  reflection  on  the 
journeys  and  unnatural  events  of  dreamlife.  Once  invented,  the 

"  souls,"  "  spirits,"  or  "  ghosts  "  of  men  and  things  undoubtedly 

play  a  role  in  cosmology  and  religion.  Thales'  "  demons  "  were 
of  this  sort,  as  were  also  the  "  souls  "  and  spirits  of  the  early 
Christians,  and  the  "  incorruptible  body "  distinguished  from 
"  the  corruptible  body  "  of  the  New  Testament. 

Now  because  in  our  day  the  words  "  soul  "  and  "  spirit "  have 
taken  quite  another  meaning  that  makes  them  almost  synonymous 

with  "the  human  mind,"  therefore  much  popular  misapprehension 

has  been  drawn  from  Mr.  Spencer's  dream-theory.  Namely,  that 
it  explains  man's  discovery  of  his  own  mental  processes.  In 
truth,  these  ghosts  were  invented  long  before  man  had  become 
aware  of  his  thoughts  as  such.  It  is  not  possible  that  any  man 
conceived  spirits  to  have  minds  before  he  had  become  conscious 

he  had  one  himself.  In  short,  Mr.  Spencer's  theory  has  little  to 
do  with  the  later  discovery.  Religion  may  have  originated  in 
dreams ;  psychology  never.  It  is  necessary  to  bear  this  in  mind  in 

the  review  we  have  undertaken ;  and  to  note  that  Thales'  "  demon 
moisture"  was  yet  an  undifferentiated  "human"  conception; 
that  his  cosmology  was  almost  wholly  unpsychological ;  that  "  the 
mind  "  had  not  yet  been  discovered. 

37.  Not  only  were  ghosts,  spirits,  and  souls  conceived  to  be 
spatial,  but  when  man  did  begin  to  be  aware  of  his  mental  pro 
cesses,  he  conceived  them,  at  first,  also  to  be  tridimensionally 

spatial.  This  is  as  should  be  expected.  We  visualize  our  mental 
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imagery,  for  the  most  part,  to-day,  even  when  intending  to  think 
of  non-spatial  things.  Primitive  man  was  yet  more  fatally 
inclined  to  do  this,  and  it  was  impossible  for  him  to  escape  this 
native  habit  in  forming  his  first  vague  notions  of  mental  activity. 
Moreover,  when  he  did  first  catch  sight  of  this  new  factor,  it  was 
inevitable  to  human  nature  that  he  should  exalt  it  to  supreme 
performance  as  a  cosmic  principle. 

Anaximander  advanced  Thales'  problem  little  more  than  in 
emphasizing  the  question,  How  can  different  things  come  from 
one  original  ?  Anaximenes  doubtfully  furthered  it  at  all  in  merely 

identifying  the  one  active  principle  with  "  living  air,"  rather 
than  with  "  ghostly  water." 

It  is  to  Pythagoras  and  to  his  school  of  mathematicians,  there 
fore,  that  must  be  credited  the  first  recorded  tendencies  to  psy 
chologize.  Their  reflective  occupation  naturally  lead  them  to  this. 

But  having  framed  some  conception  of  "  faculties  of  mind," 
ghostly  and  materialistic  as  these  certainly  were,  they  still  per 

sisted  in  the  traditional  search  for  a  "  one  "  from  which  "  the 
many  "  must  derive. 

The  net  results  of  these  attempts  at  a  psychological  philosophy 
were  vague  in  the  extreme,  and  it  is  among  the  Eleatics  that  we 

find  "  the  senses,"  "  perception,"  and  "  reason  "  first  brought  into 
important  cosmological  use.  We  shall  soon  see  how  these  fac 
ulties  were  both  visualized  and  exalted  by  them. 

38.  From  this  sharper  psychological  analysis  arose  a  new 
motif,  and  one  long  destined  to  play  a  leading  role;  namely,  the 

deceit  of  the  senses.  The  argument  ran :  "  The  senses  give  only 
illusions;  there  must  still  be  something  true,  unchangeable,  and 
real ;  what  we  know  without  error  must  be  that  something ;  per 
fect  reason  is  without  error ;  therefore  ultimate  Being  and  Reason 

must  be  identical."  The  last  universal  principle  before  this,  it 
will  be  remembered,  had  been  "  air."  Therefore  with  Being  and 
Reason  now  identified  as  one,  and  a  graded  distinction  between 
truth  and  falsehood  having  been  perceived,  it  is  not  surprising  to 

see  this  new  "  One  "  displaying  the  graded  contraries  of  "  warmth 
and  cold,"  "  fire  and  earth,"  "  flame  and  night,"  "  Error  and 
Reason,"  "  Being  and  Non  Being,"  and  to  see  warmth,  love, 
and  reason  conceived  to  be  different  degrees  or  stages  of  one 

and  the  same  ultimate  nature.  "  Man,  primarily  created  out  of 
the  cold  and  chaotic  slime,  becomes  the  more  perfect  the  warmer 

he  is."  Fire  mounts  up.  The  dense  sinks.  The  gods  and  heaven 
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are  above.  Freezing  chaos  is  below.  It  is  in  this  identification 
of  fire,  reason,  and  godliness  that  mind  is  materialized  and  deified, 
as  I  have  said. 

Heraclitus  changes  this  only  in  identifying  reason  and  the 
divine  fire  (Zeus)  with  the  processes  of  life  and  nature,  rather 
than  with  an  unchanging  cause  of  them;  with  Becoming  rather 
than  with  Being.  Empedocles  compromises  by  introducing  a 
heterogeneity  of  beings,  and  by  explaining  every  different  change 
as  a  different  mixture.  Soon  this  passes  over  into  the  atomism 
of  Leucippus  and  Democritus.  All  the  atoms  are  animate.  Those 
of  the  body  constitute  also  its  life.  The  soul  is  composed  of  the 
smallest  and  roundest.  Objects  give  off  films,  of  such  particles, 
that  pass  in  through  the  sense  organs  and  unite  with  those  of 
the  soul  to  form  knowledge. 

39.  Meanwhile,   another   bran-new   motif  is   introduced   into 
Greek  cosmology ;  probably  inspired  from  the  East.     In  Anax- 
agoras,  for  the  first  time,  it  becomes  teleological.     Reason  (i>oi>?) 
is  brought  still  more  to  the  front;   and  now  as  self-conscious  and 

purposive. 
40.  Correspondingly  to  its  new  dignity  and,  what  is  more,  to 

a  sharpened  psychological  analysis,  mind  or  reason  is  no  longer 
conceived  as  both  subject  and  substance  (as  was  the  divine  fire). 
Still  it  is  not  yet,  by  Anaxagoras,  conceived  to  exist  anywhere 
separately  from  substance;    but  is  only  conceived  off  separately. 
It  still  permeates,  spatially,  every  part,  and  is  distinguished  from 
matter  as  the  active  and  the  conscious  is  distinguished  from  the 
passive  and  the  unconscious. 

Along  with  this  advance,  the  atoms  now  become  infinitely 
small  and  of  infinitely  varied  qualities,  each  ultimate  point  con 

tains  at  once,  all  possible  sorts.  By  the  nous  or  "  rational 
fluid"  working  on  these,  "all  separation  and  combination  becomes 
purposive  forming  and  combining."  "  The  more  perfect  the 
nous  is,  in  an  organism,  the  more  animate  is  that  organism  and 

the  more  capable  of  knowledge."  Such  teleology  is,  plainly, 
immanent,  as,  when  formed  under  the  direct  tutelage  of  Leucippus 
and  the  fellowship  of  Democritus,  it  inevitably  would  be,  in  spite 
of  its  marked  Oriental  infiltration.  In  short,  it  is  a  reactionary 
compromise  between  the  two  influences  of  mysticism  and  natural 
science,  and  begins  a  sharp  swing  of  the  pendulum  from  the 
extreme  pantheism  of  the  Atomists  to  the  extreme  theism  of 

Plato.  Forming  the  mid-arc  and  preparing  the  way  for  the  syn- 
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thesis  of  all  previous  speculation  in  the  system  of  Plato,  were 
the  Sophists  and  Socrates :  the  former,  through  refining  and  sift 
ing  all  previous  grist  by  their  minute  rhetoric ;  the  latter  through 
gathering  it  again,  with  more  virile  dialectic,  toward  a  teleology 
both  reflective  and  ethical. 

41.  Since  philosophy,  from  the  period  of  Plato  and  Aristotle, 
to  the  seventeenth  century,  went  perhaps  backward  rather  than 
forward,  therefore,  in  order  to  get  the  larger  philosophic  setting 
prevailing   in   the   day   of   Descartes,    and   in   which    stood   the 
narrower  physical   problem   which   we   have   already   reviewed, 
we  must  specially  study  it  in  the  writings  of  these  two  authors. 
And  so  many  epitomes  have  been  drawn  of  them,  under  severest 
criticism  and  by  the  greatest  scholars,  that  one  may  be  reproduced 
here  with  maximum  correctness. 

42.  Curiously  enough,  though  if  I  mistake  not  the  similarity 

has  not  yet  been  pointed  out,  Plato's  primary  field  of  physics 
is  almost  precisely  that  of  the  very  latest,  Helmholtz-Thompson 
plenum.    That  is  to  say,  his  matter  (v\r/),  in  its  primordial  state, 
was  a  pure  world  of  space,  at  perfect  rest,  and  without  line  of 
delineation  anywhere.     His  world  of  objects,  however,  in  place 
of  being  marked  out  by  motion,  as  in  modern  physics,  was  marked 

out  by  "  ideas."     Blank  space  became  a  triangle  or  a  table,  for 
example,  by  the  "  idea  "  of  a  triangle  or  of  a  table  entering  into 
it  and  "  forming  "   it.     Moreover,  while  the  examples  actually 
given  by  Plato  are  mostly  geometric  figures,  yet  beyond  a  doubt 
it  was  a  part  of  his  system  that  the  heaviness  of  the  table  and 

its  whiteness,  if  made  of  marble,  were  constituted  by  the  "  ideas," 
respectively,  of  heaviness  and  of  whiteness  entering  into  it  and 
permeating  it.     Thus  each  given  object  was  a  collection  of  many 

"  ideas  "  or  attributes,  "  realizing  "  themselves  in  a  thus  defined 
space.     Scarcely  can  any  one  doubt,  in  reading  Plato,  that  he 

still  conceived  these  "  ideas  "  spatially,  before  their  incorporation 
or  realization  in  space.     Apparently  he  regarded  them  and,  as 

well,  the  sense-perceptions  and  ideas  of  his  own  mind,  as  ethereal 
ghosts,  having  a  similar  relation  to  natural  objects  that  human 
ghosts  were  supposed  to  have  to  the  natural  bodies  of  men. 

If  we  ask  how  Plato  arrived  at  this  notion  of  "  ideas,"  we  have 
but  to  recall  that  we  have  seen  it  growing  up  in  previous  history ; 
and  the  general  argument  runs  thus :  The  senses  are  deceptive ; 

reason  alone  reveals  the  real  and  permanent ;  the  "  ideas  "  of 
reason  are  the  only  permanent  things;  ideas,  therefore,  must  be 
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the  real  and  the  only  real  things;  and  just  as  a  man's  spiritual 
or  heavenly  ghost  is  his  permanent  and  eternal  self,  so  the  ghosts 

or  "  ideas  "  of  things  constitute  their  ultimate  reality. 
The  different  ideas,  when  not  in  use,  Plato  conceived  to  be 

laid  away  on  the  top  shelves  of  the  universe.  They  were  put  in 
use  by  the  deity  who  is  the  creator  of  all  things  and  the  mover 
of  all  motions.  Some  of  this  initiative  use  of  them,  however,  he 
gave  to  human  souls,  of  which  he  made  a  fixed  number  that  are 
immortal.  Apparently,  just  as  a  tree  was  a  collection  of  ghostly 
attributes,  so  the  soul  of  a  man  was  a  similar  though  more  com 

plicated  ghostly  organism  of  "  ideas."  In  this  life  it  was  defiled 
by  containing  a  part  mixed  with  matter.  But  in  its  higher 
activities  of  pure  thought  and  reason  it  contemplated  its  own 
ideas  and  those  of  other  souls  and  of  the  deity,  uncontaminatedly 
of  matter.  This  particularly  happened  after  death,  when,  if 
worthy,  the  soul  entered  into  eternal  bliss. 

On  the  whole,  while  the  system  of  Plato's  cosmology  is,  among 
all  those  ever  contrived,  the  most  logically  perfect  within  its 
limits,  yet  measured  by  subsequently  revealed  limits,  it  is  but 
splendidly  crude.  Whole  sciences,  both  of  nature  and  of  psychol 
ogy  were  yet  unsuspected  by  him.  Since  he  conceived  objects 
to  exist,  tridimensionally  and  with  all  their  many  seeming  attri 
butes,  outside  of  the  human  mind,  his  system  is  little  beyond 

the  most  nai've  realism;  and  in  no  modern  sense  can  be  called 
"  idealistic."  Indeed,  he  conceived  "  ideas  "  far  more  material 
istically  than  objects  "  idealistically."  If  with  Plato  cosmology 
began  to  be  detailedly  psychological,  his  psychology  was  yet 
corporeal  and  ghostly. 

43.  To  understand  how  Aristotle  ruled  jointly  with  Chris 
tianity  to  the  day  of  Descartes,  we  must  observe  both  how  he 
derived  and  how  he  differed  from  Plato.  When  we  have  done 

this,  we  shall  have  brought  our  review  of  cosmology  pretty  well 
down  from  primitive  to  modern  times. 

Aristotle  differed  from  Plato,  as  it  were,  at  both  ends;  in  the 
two  opposed  tendencies  toward  logic  on  the  one  hand,  and  toward 
natural  science  on  the  other.  Absorbed  in  the  first,  he  was  drawn 
deep  into  metaphysical  abstractions;  and  absorbed  in  the  second 
he  was  driven  to  concrete  pantheism  and  to  what,  in  the  modern 
sense,  is  well  nigh  pure  materialism. 

Under  the  spell  of  formal  logic,  it  is  doubtful  if  he  did  not 
make  both  of  his  primary  principles  what,  under  close  inspection, 
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prove  to  be  mere  verbal  subjects  of  a  predicate.  The  first  of  these 

he  called  "pure  potentiality,"  "the  not  yet,"  and  "that  from 
which  all  things  come."  His  second  and  active  principle  he  called 
"  form,"  "  idea,"  "  cause,"  and  "  reason."  Objects  rose  from 
"  potentiality  "  to  "  actuality,"  by  the  union  of  these  two  prin 

ciples  ;  by  the  "  forms,"  of  the  latter,  entering  into  the  "  poten 
tiality  "  of  the  former  and  defining  it  to  actual  objects,  things, 
and  living  creatures. 

Here  Aristotle  plainly  takes  much  from  Plato,  who  made 

"  forms  "  carve  their  objects  from  blank  space.  Yet  beside  the 

differences  already  indicated  are  these :  while  Plato's  "  matter  " 
was  identical  with  our  "  primitive  space,"  with  Aristotle  it  was 
the  "  mother  "  (hence  the  word  "  matter  ")  or  prime  out  of  which 

anything  came.  Thus  his  "  matter  "  was  not  confined  to  our 
"  material  substance,"  but  also  included  the  active  or  causal 
source  of  all  activities  whatsoever.  Thus  the  seed  was  the  matter 

or  mother  of  the  tree ;  the  lyre  of  its  tones ;  the  premise  of  the 
conclusion. 

Again,  his  second  or  active  principle  was  at  one  and  the  same 

time  more  immanent  and  more  abstract  than  Plato's.  It  was  the 

inherent  "  cause  "  of  all  motion ;  just  as  is  the  "  energy  "  of 
current  or  passing  physics,  which  historically  derived  from 

Aristotle.  Moreover,  his  "  motion "  included  all  forms  of 
activity,  all  change  whatsoever.  Hence  the  ability  of  his  active 

principle  to  change  "  not  yet  existing  matter "  into  actually 
formed  and  variously  endowed  objects.  To  motion,  in  this 
sense,  was  due  the  definition  and  limitation  of  objects;  and 

space  was  "  the  unmoved  limit  of  all  moving  things." 
By  many  it  is  conceived  that,  with  Aristotle,  Plato's  ghostly 

ideas,  in  their  primary,  unrealized  state,  had  put  off  their  ethereal 
coporeality,  and  become  (at  least  theoretically)  pure  thoughts 
or  universals.  But  whether  this  be  true  or  not  (and  it  is  very 

doubtful)  when  incorporated  in  their  objects,  they  unmistakably 
had  taken  on  an  immanent  activity  and  animism  entirely  foreign 
to  Plato.  It  is  in  just  these  things  that  both  the  similarity  and 
the  contrast  between  Plato  and  Aristotle  comes  most  to  view; 

and  also  that  the  extremes  of  tendency  in  Aristotle  himself  show 

most  pointedly  —  i.  c.,  toward  logic  and  abstraction  on  the  one 
hand,  and  toward  nature  and  concrete  science  on  the  other. 

With  this  key  furnished,  it  is  not  difficult  to  see  where  his 

system  must  land  him.  The  concrete  immanence  of  his  "  nous  " 
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had  no  need  and  gave  no  reason  for  a  deity  that,  like  Plato's, 
moved  all  things  in  the  universe  from  outside  of  it.  Yet  it  was 

none  the  less  personal.  Following  out  his  animistic  conceptual- 

ism,  Aristotle's  God  was  at  once  The  Thinker  and  The  Universal 
Thought.  In  Him  were  all  other  thoughts  and  thinkers.  The 
entire  cosmos,  from  top  to  bottom,  was  a  vast  hierarchy  of  living 
ideas,  each  within  and  forming  a  part  of  a  higher  and  larger; 
and  God  was  the  Inclusive  Hierarch  of  All. 

Each  idea  was  teleological  to  everything  within  and  below 
itself;  and  God,  that  included  all,  was  teleological  of  the  entire 

universe.  The  "  idea  "  of  the  statue  both  created  its  form  and 
realized  its  end.  In  turn,  the  mind  of  the  sculptor,  because  it 
contained  the  idea,  was  the  higher  cause  of  the  statue,  that 
realized  a  larger  end ;  namely  the  life  and  the  occupation  of  the 
sculptor  as  he  made  the  statue.  God  included  all,  caused  all,  and 

was  the  end  of  all.  The  "  force  "  or  "  idea  "  that  moved  the 
stone  was  also  the  teleology  of  its  motion;  and  the  realization 
of  the  idea  was  the  stone  in  motion.  The  living  plant  was  the 
soul  of  the  plant  become  actual.  The  living  man  was  the  soul 
realized  in  his  body  and  in  its  organic  activity.  His  brain,  in 

the  language  of  to-day,  would  have  been  "  his  understanding 
realized  in  neural  action."  His  heart  and  viscera  were  his  sense- 

perceptions  and  passions  "  alive  in  the  flesh."  So  far  we  have, 
practically,  materialism. 

Yet  his  "  nous,"  "  reason,"  was  of  two  grades :  a  higher  and 
a  lower.  His  "  sensitive "  reason  was  functional  in  forming 
sensations,  sense-perceptions,  and  memory-traces,  into  the  notions 
of  experience  and  the  understanding.  This  was  "  realized  "  in 

the  body's  activities,  as  I  have  said.  But  the  higher  or  "  poetic  " 
reason  was  never  contaminated  with  the  flesh  or  "  impeded " 
by  it.  It  "  fed  on  itself,"  contemplating  its  own  ideas,  self 
consciously.  It  dealt  alone  in  universals ;  was  free ;  and  probably 

was  immortal.  It  was  the  "  better  "  part  of  man ;  and  this  leads 
us  to  the  ethics  of  Aristotle. 

Consistently  with  his  whole  system,  this  cannot  anywhere 
be  separated  from  his  cosmology.  Goodness  is  everywhere 

identical  with  organization.  Pleasure  and  happiness  are  "  un 

impeded  activity."  The  more  perfect  the  organism,  the  more 
perfect  its  action,  happiness,  goodness.  Higher  organization, 
happiness,  goodness,  is  the  teleology  of  all  things.  Reason  is 
more  highly  organized  than  nature,  less  impeded  or  obscured, 
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and  philosophy  is  the  widest  truth,  greatest  good,  and  highest 
bliss.  God  is  perfect  Reason,  Organization,  Realization,  Being, 
Happiness,  Goodness,  Final  End. 

As  a  whole,  then,  Aristotle's  system  was  one  both  of  Evolution 
and  of  Involution.  As  a  scientist  Darwin  may  be  looked  upon 
as  his  follower.  As  a  panlogist,  Hegel  is  still  more  his  direct 
descendant.  It  was  a  mixture  of  materialism,  logism,  and 
anthropism,  inevitable  to  the  times  and  the  man.  I  have  said 
its  opposite  sources  are  logic  and  nature;  logic,  however,  had 
the  upper  hand.  All  his  ultimate  or  metaphysical  conceptions 
were  from  the  land  beyond  shadows ;  and  from  thence  they  both 
created  and  moved  all  things. 

While,  too,  logic  reached  all  the  way  down,  nature  was  per 
mitted  to  rise  only  half  the  way  up.  While  his  developmental 
teleology  ran  to  the  farthest  heaven,  his  animism  was  circum 
scribed  with  this  earth.  Literally,  he  drew  a  sharp  sphere,  the 
limit  of  all  Space,  within  which  all  things  including  the  human 
soul,  were  tridimensional,  and  to  their  degree  animate;  while 
above  and  beyond  Space,  the  heavens  were  emptied  of  their 
dimensions  in  order  to  give  more  unimpeded  play  to  the 

activities  of  The  All-Creating  Syllogism. 
It  is  just  here  that  his  system  becomes  most  conspicuously 

vague,  inconsistent,  and  deficient.  Particularly  is  this  recognized 
when  he  draws  this  spatial  line  through  the  individual  mind. 
Dividing  reason  into  an  upper  and  lower,  he  makes  the  former 
independent  of  the  flesh ;  the  latter  immanent  in  it  and  functional 
of  it.  The  former  reason  is  kin  to  his  incorporeal  Deity;  the 
latter  reason  is  undefined  from  a  movement  of  the  liver.  The 

former  is  incorporeal  and,  as  we  would  say  now,  "  mental " ; 
the  latter  is  frankly  spatial  and  materialistic.  This  contrast  is 
great;  but  Aristotle  half  unconsciously  smoothes  it  over  with  a 
single  name  qualified  by  different  adjectives,  and  as  an  unbroken 
continuum  different  only  in  artificial  stages.  The  simple  truth  is, 
science  was  not  yet  enough  advanced  fully  and  clearly  to  grasp 
the  problem. 

The  crucial  difficulty  with  Aristotle  was,  as  we  shall  eventually 
become  better  aware,  that  the  inner  or  psychological  problem  of 
space  was  unknown  to  him.  And  whatever  the  line  between 
heaven  and  earth,  reason  and  understanding,  idealism  and  realism, 
it  is  certain  never  to  be  wholly  a  spatial  one.  In  spite  of  the  fact 
that  his  psychology  was  about  all  the  psychology  the  world  had  up 
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to  the  day  of  Descartes,  Locke,  and  Berkeley ;  and  even  is  for  the 
most  part  the  popular  psychology  of  our  present  generation,  yet 
every  advance  since  the  Dark  Ages,  when  comprehended,  will 

prove  it  was  Aristotle's,  or  better  still,  was  Ancient  and  Mediaeval 
Philosophy's  weakest  ground.  In  a  word,  the  human  mind  had 
not  been  rightly  conceived.  There  is  no  clear  indication  that 
Aristotle  ever  doubted  that  colors  are  the  attributes  of  objects, 
outside  of  our  minds.  Undeniably  he  conceived  these  objects 
to  be  spatially  outside  of  us.  Apparently  the  thought  never 
occurred  to  him  of  distinguishing  between  the  pictorial  spacious 
ness  of  the  inner  presentation  and  the  theoretical  spaciousness 
of  the  outer  thing.  Doubtfully,  then,  had  be  begun  to  discrim 
inate  between  realism  and  idealism  in  any  modern  sense.  That 

he  still  conceived  of  "  ideas  "  tridimensionally,  as  I  have  claimed 
of  Plato,  is  perhaps  not  true,  always.  But  just  how  he  con 
ceived  those  sense-perceptions  which  he  immanently  identified 
with  the  functions  of  the  heart  and  viscera,  I  shall  leave  to  more 

competent  students  than  I  to  determine.  Yet  when  he  mixed 

"  ideas "  or  universals  with  "  potentiality "  to  form  spatial 
objects;  and  when  he  mixed  reason  with  nature  to  beget  the 

animate  cosmos  —  and  this  is  the  gist  of  his  whole  method  — 
it  is  difficult  to  decide  if  he  most  conceived  space  rationally,  or 
reason  spatially.  And  it  is,  perhaps,  the  correct  interpretation 
to  say  that,  obscurely  in  his  own  thoughts,  he  unconsciously  at 
times  did  the  one  and  as  often  did  the  other;  that,  in  Aristotle, 

philosophy  had  not  yet  fully  outgrown  either  naive  realism  or 
naive  anthropism. 

44.  The  Roman  Period  gave  little  of  original  worth  to 

philosophy.  In  fundamental  grasp  it  was  a  period  of  retro 
gression  from  Plato  and  Aristotle.  Its  shaping  influences,  how 
ever,  are  momentous.  The  Roman  spirit  was  more  that  of 
action  than  of  reflection.  Its  greatest  men  neither  sought  their 

highest  laurels  in  cosmology,  nor  did  public  policy  encourage 
speculative  controversy.  The  problem  of  empire  was  to  the  fore. 
Rome  sought  to  establish  its  dominion  over  all  nations.  To  that 
end  it  chose  beneficence  and  liberality.  It  opened  its  Pantheon 

to  the  gods  of  every  people,  and  put  a  premium  on  the  philosophy 
the  most  harmonizing,  the  religion  the  least  disturbing,  and  the 
ethics  the  most  practical.  These  ideals  it  conceived  to  be  most 
fully  reached  in  Cicero,  the  polished  and  politic  EJectic,  and  in 
Marcus  Aurelius,  the  severe  moralist  and  Stoic. 
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With  luxury  and  imperial  success  came  indifference,  and 
license  among  the  many  resisted  by  austerity  among  the  few. 
Scepticism  and  a  debauched  Epicurianism  became  fashionable  on 
the  one  hand,  aceticism  and  stoicism  on  the  other.  With  decay, 
corruption  and  weakness,  and  with  the  infiltration  of  a  new  bar 
barism  came  brutality,  exhaustion,  frenzy,  and  terror,  and  all 
the  conditions  of  superstition  settled  on  the  masses.  Under 

such  circumstances,  —  with  the  conflicting  religious  traditions  of 
many  barbaric  people  swept  away  by  mutual  destruction  of  one 

another,  and  with  no  strong  succor  at  hand,  —  that  the  ghastly 
refuse,  mixed  of  the  intoxicated,  savage  conquerors  and  the  de 
moralized,  besotted  conquered,  should  take  refuge  in  Gnosticism, 
does  not  seem  strange  or  inexplicable.  But,  be  this  as  it  may, 
the  deadly  inoculation  took  place  from  the  East  proportionally 
to  the  putrifaction  at  Rome;  and  it  spread,  thence,  to  the  North 
proportionally  as  Gothic  ignorance  became  dazzled  with  triumph 
and  fervor. 

At  first  Roman  philosophy  remained  respectable ;  was  but  half 
Oriental,  and  still  half  Hellenic.  Yet  at  its  best,  in  Philo,  who 
was  born  and  flourished  at  Alexandria  shortly  before  the  Chris 
tian  Era,  the  poison  had  become  dominant.  For  the  problem  of 
the  deceitfulness  of  the  senses  and  the  unreliability  of  reason  had 
already  been  found  the  deadly  nostrum,  that  divine  illumination 
and  direct  inspiration  are  the  sole  sources  of  security.  It  was 
to.  be  purchased  by  perfect  passivity,  as  an  immediate  gift  of 
divine  grace.  With  this  was  offered  a  full  Eastern  angelology, 

in  hypostasized  gradations.  Already  had  appeared  "  The  Wis 
dom,  The  Word,  and  The  World  " ;  "  The  Father,  The  Logos, 
and  The  Only  Begotten  Son."  (The  latter,  at  this  time,  still 
meaning  the  universe  as  emanated  from  God,  and  the  Logos 
still  indicating  the  illuminating  reason  that  saves  mankind.)  The 
heavens  and  all  therein  were  Hebraic  and  Persian. 

One  must  not  forget,  however,  how  great  was  the  Roman 
Spirit,  and,  necessarily,  how  slowly  it  must  fall.  As  late  as 
270  A.  D.  we  find  dying  in  Rome,  Plotinus,  who  was  still  able 
to  maintain  a  school  there,  which,  under  happier  surroundings, 
might  well  have  carried  the  philosophies  of  Greece  forward  to 
a  natural  evolution  and  advancement.  As  it  was,  he  but  served 
to  mark  how  low  had  become  the  best;  how  little  it  now  drew 
from  Plato  and  Aristotle,  and  how  much  it  had  fallen  under 
the  prevailing  Oriental  infection.  He  betrays,  plainly,  that  he 
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is  aware  there  are  problems  which  Aristotle  had  not  grasped. 

Also  he  inveighs  against  the  Gnostics  and  their  debauched  method 
of  abandoning  these  problems  to  gross  superstition.  Yet  he  is 
unable  to  solve  them  himself,  and  does  little  more  than  reshuffle 
the  cards  with  not  a  few  of  the  gaudy,  Alexandrian  pasteboards 
clumsily  added  to  the  classic  deck.  He  cannot  rise  above  the 

prevailing  notion  that  nature  is  fundamentally  evil;  nor  above 
the  reigning  fad  of  a  trinity.  And  it  is  chiefly  interesting  to 
note  that  the  latter,  as  formulated  by  Plotinus,  is  far  nearer  to 
that  of  the  New  Testament  than  was  that  of  Philo;  that  it  had 

now  taken  on  the  final  arrangement  of  "  Father,  Son,  and  Holy 
Ghost,"  which,  in  his  philosophic  language,  were  but  expres 

sions  for  "  creative  goodness,"  "  intelligent  law  or  reason,"  and 
"  universal  spirit  or  life." 

The  filial  philosophic  outcome  of  the  Roman  Period,  however, 

may  best  be  described  as  Gnosticism,  if  under  this  be  signified 

all  those  schools,  formed  by  the  union  of  Grecian  and  Oriental 
influences,  but  chiefly  dominated  by  the  latter,  which  held,  as 
common  and  characteristic  doctrines,  the  subordination  of  inquiry 

to  divine  inspiration;  and  either  the  emanation  or  the  evolution 
of  the  universe  in  certain  hypostasized  stages  peculiar  to  the 

teaching  as  a  whole,  but  varied  in  its  several  sects.  To  indicate 
the  general  notion,  the  following  must  suffice: 

According  to  Basilides,  at  the  top  of  all  was  the  Unnamed ;  from 
and  below  Him  emanated  the  subordinate  powers,  every  seven 

of  which  constituted  a  Sonship ;  they  amounted  to  a  total  number 

of  365 ;  a  major  one  for  every  Sunday  and  a  minor  one  for 

other  days;  the  first  emanation,  or  the  nous,  entered  into  the 

second,  or  the  Logos  or  life,  to  form  the  Divine  Jesus,  and 

after  having  worked  through  Him  the  redemption  of  the  world, 

treacherously  abandoned  Him,  at  His  baptism,  and  left  the  man 

Jesus  to  suffer. 

According  to  Valentinus,  the  trinity  is  representative  of  "  Si 
lence,  Truth,  and  Life."  "  As  a  result  of  the  ungoverned  desire 
of  the  latter  (knowledge)  for  a  union  with  the  Highest,  there 

springs  up  the  lower  Wisdom  (Achamoth),  which  is  contained 
and  acts  in  matter,  the  latter  being  conceived  of  quite  in  the 

Platonic  way.  Achamoth  causes  the  Demiurge,  the  '  God '  of 
the  Old  Testament,  who  stands  subordinately  to  Achamoth,  to 

accomplish,  unconsciously  to  himself,  its  own  return  and  the 

return  of  all  things  into  the  fulness  of  being.  To  this  end  man 
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is  especially  useful.  Achamoth  first  leads  him,  through  the  en 
joyment  of  the  forbidden  fruit,  to  make  himself  materialistic 
(V\IKOS)  but  by  that  means  places  him  in  a  position  to  sanctify 
material  being.  According  to  his  relation  to  matter,  man  is  mate 
rialistic,  psychic,  or  spiritual.  From  the  last  class  the  Demiurge 
(himself  psychic)  chooses  by  instinct  the  kings  and  prophets, 
and  finally  the  Christ,  promised  by  the  prophets,  who  by  union 
with  one  of  the  highest  /Eons  becomes  the  Redeemer  through 
whom  the  Achamoth  and  all  the  spirits  go  over  into  the  Pleroma, 
while  the  Demiurge  assumes  the  place  of  wisdom  and  remains 

there  till  matter  falls  into  non-existence." 
When  a  proper  account  of  the  different  forms  of  Gnosticism, 

of  their  derivation  and  of  their  relation  to  Christianity  shall  have 
been  written  it  will  form  one  of  the  most  needed  and  important 
chapters  of  History. 

Just  where  the  Roman  Period  ends  and  the  Christian  Period 

begins,  is  not  easy,  in  the  strictly  philosophic  sense,  to  deter 
mine.  But  drawing  the  line  as  nearly  as  may  be  at  the  sects 

officially  called  "  orthodox,"  the  net  results  wrought  upon  the 
preceding  Grecian  philosophy  by  the  influences  intervening  be 
tween  it  and  Christianity  may  be  summed  up  as  follows :  The 
confident,  scientific  spirit  of  Aristotle  was  turned  first  to  Scepti 
cism  and  finally  to  Gnosticism.  His  physics,  his  logic,  and 
his  psychology  were  alike  almost  completely  lost  from  sight.  His 
immanent  cosmology  was  obscured  in  fantastic  angelology.  His 

"  soul "  became  again  ghostly,  though  a  complicated  hybrid, 
having  its  proper  rank  in  the  graded  ranks  of  the  Demiurge,  but 
fortunately  finding  no  home  on  this  earth  save  in  the  few  gen 
erations  lying  between  Philo  and  Origen.  His  monotheistic 
pantheism  became  polytheistic,  in  the  highest  degree  symbolic, 
and  inclining,  at  least,  to  a  subordinated  Trinitarianism.  Over 
whelmingly  diluted  with  Orientalism,  the  final  result  was 
Gnosticism. 

45.  The  Medieval  Period.  For  the  precipitation  of  this  epoch 
of  philosophy,  the  dreamy  incapacity  of  one  race,  the  debauched 
intelligence  of  another,  and  the  excited  ignorance  of  a  third, 
are  accountable.  In  it  Gnosticism,  the  final  offscour  of  the 
Roman  Period,  was  foisted  on  the  barbaric  and  fervid  Goths, 
as  the  most  precious  product  of  the  dazzling  civilization  they 
had  fought  to  conquer.  By  them  it  was  turned  to  a  flaming, 
asphyxiating,  brutal  ecstasy.  The  stylites,  the  scourged  and 



46  A    TREATISE   ON    COSMOLOGY. 

emaciated  celibates,  and  the  furious  crusaders  became  the  ideal 
types  and  heroes.  The  Dark  Ages  settled  down,  to  remain  till 
a  savage,  but  keen  and  vigorous  race,  perverted  as  much  as 

helped  by  the  distorted  embers  of  the  world's  past  glory,  should 
work  out  a  new  civilization.  Its  first  years  are  practically  a 
blank  to  philosophy.  Its  first  activity  is  of  the  same  sort  that 
dominated  throughout;  it  exhausted  itself  in  servile,  barbaric 
endeavors  to  define  the  majesty  of  God  and  the  dependence  of 

sinful,  worthless,  earth-contaminated  man  on  His  mercy. 
When  reason  first  began  to  scent  self-respect,  it  but  timidly 

dared  to  urge  its  compatibility  with  revelation  and  church  au 
thority  ;  and  ever  in  plain  view  of  the  rack  and  the  stake,  during 
the  whole  Mediaeval  Period,  it  never  ventured  beyond  this  effort. 
Wherever  it  did  go  beyond  this,  it  was  the  beginning  of  a  new 

Epoch. 
Almost  the  only  psychologizing  done  was  threateningly  di 

rected  toward  the  will  and  its  choice  between  Paradise  and 

Damnation.  What  little  speculation  was  indulged  regarding 

cosmology  was  confined  chiefly  to  interpretation  of  Aristotle's 
"  universals."  His  learning  was,  for  centuries,  all  that  reached 
the  greatest  scholars ;  and  even  then  it  found  its  way  to  them 
only  slowly,  at  a  comparatively  late  period,  and  through  incom 
plete,  distorted  Moorish  translations.  That  his  abstract  side, 
that  which  drew  from  his  logic,  should  mainly  attract  the  scho 
lastic  temperament  already  engrossed  in  wiredrawn  and  puerile 
discussions  of  the  Godhead  and  the  Trinity,  is  easily  to  be 
comprehended. 

That  the  chief  "  scientific  "  results,  therefore,  were  dull  and 
often  mere  verbal  disputes  between  "  Realism,"  "  Nominalism," 
and  "  Conceptualism  " ;  between  "  ante  res,"  "  post  res,''  and 
"  in  rebus,"  is  popularly  too  well  known  to  be  lingered  over  in 
this  brief  Review.  Undoubtedly  they  are  penetrating  themes. 
But  in  their  scholastic  settings  they  are  interesting  chiefly  as 

marking  the  climax  and  turn  of  Aristotle's  influence.  Already 
I  have  indicated  the  fatal  error  into  which  Aristotle  was  drawn 

through  his  over-reverence  for  logic;  his  attempt  to  create  res, 
or  objects,  through  the  agency  of  mere  abstract  conceptions  (his 

"universals"),  to  which  he  gave,  theoretically,  a  primordial  and 
independent  existence.  This  fundamental  principle  of  his  system 
furnished  the  kernel  of  the  scholastic  debates;  and  the  detection 
of  its  difficulties,  even  if  no  proper  solution  was  reached  of  them, 
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marks,  perhaps,  the  first  awakening  of  intelligent  reflection  and 
the  dawn  of  a  new  era. 

The  net  results  of  the  Dark  Ages,  for  our  problem,  may  be 
summed  up  as  follows:  Reason  was  enslaved  to  Ignorance  and 
ecclesiastical  authority.  Cosmology  returned  almost  to  the  most 
primitive  ideas.  For  the  most  part  the  world  became  viewed 
again  as  naively  as  it  seems  to  all  primitive  men.  The  soul  be 
came  again  ghostly,  and  its  mental  faculties  more  ghostly  still. 
An  anthropological  and  Hebraic  God  was  the  author  of  all.  The 
beginnings  of  science  and  of  philosophy,  that  had  been  accumu 
lated  with  great  toil,  almost  completely  disappeared.  Scarcely 
remained  more  than  their  tradition,  poorly  preserved  in  the  no 

menclature  of  "  the  learned." 
46.  The  Modern  Period.  This  begins  with  the  first  free 

turning  of  the  eyes  again  toward  truth.  That  school  of  his 

torians  which  sees  every  chapter  to  be  a  slow  growth  —  and  I 
incline  to  this  school  —  will  assign  to  it  no  precise  date.  On 
the  other  hand,  those  who  see  epochs  bursting  forth  from  in 
dividual  genius,  will  credit  the  present  one  chiefly,  it  may  be,  to 
Copernicus. 

Neither  school,  however,  can  wholly  neglect  Roger  Bacon, 
born  in  England,  1214.  There  was  no  thought  yet  of  breaking 
from  Authority ;  for  Bacon  intended  rather  to  bring  the  original 

Aristotle  "  to  the  services  of  the  Church."  Nor  was  there  yet 
thought  of  any  flaw  in  Aristotle;  for  in  him  Bacon  conceived 

that  "  philosophy  reached  its  climax  and  at  that  point  was  adopted 
by  Christ."  But  Bacon  turned  his  chief  remonstrance  against 
those  who  "  expounded  only  the  Sentences,  while  never  com 
prehending  the  text."  This,  however,  was  the  first  square  blow 
against  scholasticism;  and  Bacon  was  conceived  by  the  Church 
to  have  indulged  in  physics  sufficiently  to  be  banished  for  ten 

years.  Next,  he  lauded  and  practised  "  experimentation  "  enough 
to  be  imprisoned  for  "  the  black  arts."  Yet  his  plea  for  informa 
tion  as  a  requirement  for  philosophy  was  so  weighty  as  to  draw 

from  Pope  Clement  the  request  for  him  to  write  his  "  Opus 

ma  jus." In  this  he  meddles  with  different  parts  of  th»  brain,  different 

nerves,  and  the  different  organs  of  sense,  as*"  the  organs  of 
knowledge."  He  shows  that  he  knows  much  about  lenses,  the 
rainbow,  and  that  light  in  travelling  consumes  time;  also  that 

if  he  is  hunting  for  The  Elixir  of  Life  he  is  searching  for  "  the 
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equilibration  of  the  chemical  elements."  He  knew  something 
of  explosives  and  declared  that  wagons  and  ships  could  be  built 
that  would  propel  themselves,  swift  as  an  arrow,  without  horses 
and  without  sails. 

If  all  this  is  interesting  as  forecasting  our  age  of  science,  it 
is  specially  important,  for  our  present  purpose,  as  disclosing  the 

fact  that  the  most  liberal  and  best  "  informed  "  scientist  of  that 

day  conceived  the  "  universals  "  of  Aristotle  to  be  "  corporeal 
species,"  "  incomplete,"  and  "  imperceptible  to  the  eye  " ;  that 
they  "  ordinarily  move  in  straight  lines  "  but  "  pass  through  the 
nerves  crookedly  "  to  "  form  knowledge  in  the  brain " ;  that, 
as  well,  "  they  may  be  reflected,  by  elliptical  mirrors,  to  work 
miracles  of  war  —  for  instance  against  unbelievers."  Nothing 
is  more  instructive  for  determining,  exactly,  the  notions  of  the 
thirteenth  century,  than  this  clear  revelation  that  Psyche  had 

not  yet  escaped  her  primitive  tri-dimensions ;  that  mind  was  then 
conceived  to  be  an  ethereal  fluid. 

47.  It  is  in  the  Tractatus  logiccs  (Paris,  1488)   of  William 
of  Occam,  and  in  the  first  half  of  the  fourteenth  century,  that  we 
see  the  theoretical  current  fairly  beginning  to  go  beyond  Aristotle. 

As  yet,  however,  this  was  done  but  unconsciously;    for  it  was 

in  more  correctly  expounding  the  "  universals "  of  his  master, 
as  Occam  thought,  that  he  overthrew  them.     Whether  it  were 

the  gradual  awakening  from  scholasticism  that  produced  Occam, 

or  if   Occam  gave  the  death-blow  to  mediaeval  pedantry,   will 
ever,  perhaps,  appear  to  one  according  to  his  point  of  view.    But 

be  this  as  it  may,  with  this  crucial  principle  of  Aristotle's  meta 
physics  taken  out  of  the  stream,  and  with  it  the  muddiest  of 
those  famous  scholastic  controversies  removed  from  the  current, 

the  flow  of  philosophy  and  as  well  of  science  could  not  but 

display  a  clearer  color.     It  is  perhaps  right,  then,  that  for  his 

part  in  this,  Occam  shall  be  placed,  as  in  more  than  one  history 
he  is,  as  the  last  of  the  Scholastics.     Indeed,  using  the  technical 

lingo  of  Hegel,  must  it  not  be  said  that  the  theory  of  Aristotle's 
universals  "  realized  "  in  these  disputes  ivas  Scholasticism,  and 
necessarily  both  went  down  together? 

48.  A  hundred  years  later  came  Nicholas  of  Cusa,  interesting 
because  of  his  influence  on  John  Locke.     He  declares  that  all 

knowledge  derives  from  the  senses,  and  revives  the  Peripatetic 

dogma,   so  much   quoted   from   Locke,    "  There   is   nothing   in 

Understanding  that  has  not  been  first  in  sense."     But  he  also 
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gives  long  disquisitions  on  God  as  "  posse  ipsum,"  "  posse  esse," 
and  "  posse  vivcre."  And  he  declares  "  Absolute  unity,  which  is without  distinctions,  is  placed,  as  the  divine,  before  the  first 
three  powers  of  ten,  as  the  sums  of  the  three  quarternaries, 
i  +  2  +  3  +  4.  10  +  20  +  30  +  40,  100  +  200  +  300  +  400," 
expounding  them,  with  great  tediousness,  as  "  symbols  of  the 
rational,  the  intellectual,  and  the  sensible."  This  shows  that 
neither  Aristotelianism,  nor  Scholasticism,  nor  even  Gnos 
ticism  is  yet  dead,  or  is  likely  wholly  to  vanish  for  many centuries. 

49.  It  is  now  that  follow  the  great  names,  Telesius,  Coperni 
cus,  Kepler,   Galileo,  Martin   Luther,   Gutenberg,   Lord  Bacon, 
to  each  one  of  which  has  often  been  ascribed  the  pivot  of  ages, 
according  as  one  is  most  interested  in  philosophy,  astronomy, 
mathematics,    physics,    theology,    scientific    invention,    scientific 
method,   or  the  popular  diffusion  of  knowledge.      But  as   our 
present  purpose  is  directed  to  portraying  the  philosophic  back 
ground  of  our  problem  of  cosmology,  this  may  be  sufficiently 
completed  by  a  brief  account  of  certain  conceptions  held  by  the 
learned  author  of  the  Novum  Organum. 

Nothing  is  more  important  for  comprehension  of  our  problem 
than  an  exact  understanding  of  it  when  it  fell  into  the  hands  of 
the  epoch-making  Descartes;  of  the  precise  significance  of  his 
themes,  and  even  of  his  words  both  in  the  technical  language  of  his 
times  and  of  the  history  of  his  subject.  For  this  nothing  can 
better  cap  our  foregoing  reviews  than  a  look  at  Lord  Bacon  and 
his  works.  No  man  of  his  day  was  either  more  learnedly  or 
more  intelligently  informed  than  he,  while  at  the  same  time  he 
was  not  so  absorbed  in  innovations  of  his  own  as  to  distort  the 
information  we  desire. 

50.  FRANCIS  BACON  was  born  in  England  in  1560,  died  in 
1626.    His  Novum  Organum  appeared  in  1620,  his  Advancement 
of  Learning  in  1623.    That  he  belongs  one  half  in  the  Medieval 
Period  is  clear  because  he  subordinates  observation  to  revelation, 
and   repeatedly   demands   that   "reason   shall   not  meddle  with 
faith  nor  faith  with  reason."     If  he  had  not  got  so  far  as  to 
see  that  the  two  cannot  be  kept  from  meddling,  or  even  if  he 
were  too  much  the  courtier  not  to  preserve  his  philosophic  opinion, 
unconsciously  though  it  be,  from  whatever  would  be  impolitic, 
the  result,  in  him,  is  only  all  the  more  illuminative  of  his  times. 
Since  his  whole  work,  at  heart,  is  one  fervid  plea  for  unbiased 
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scientific  investigation,  the  chief  spirit  of  the  man  belongs  in 
our  day. 

One  of  the  most  important  items  we  have  to  note  in  him  is 

his  attitude,  in  physics,  toward  the  universals  of  Aristotle. 

Already  we  have  observed  that  these  are  pivotal  to  Aristotle's 
system,  and  that  they  formed  almost  the  sole  subject  of  scientific 

interest  during  the  scholastic  centuries.  Now  what  is  instructive 

in  Bacon  is  that  his  own  notions  of  physics  are  still  rooted  in 

Aristotle,  while  he  struggles  to  free  himself  from  them.  That 

he  should  not  wholly  succeed,  and  even  that  various  commen 

tators  on  his  works  interpret  his  obscurely  worded  efforts  differ 

ently,  is  natural  to  the  prodigious  difficulty  and  newness  of  his 
task.  Yet  it  is  momentous  that  while  he  sometimes  uses  the 

words  "  matter  "  and  "  form  "  in  their  Aristotelian  significance 

of  contrasted  passive  and  active  principles,  yet  he  never  any 

longer  connects  the  latter  with  "  reason,"  or  arrives  at  it  through 
logic. 

It  is  here  that  he  cuts  loose  from  the  old  road  and  treads 

firmly  in  the  new.  Just  what  he  does  mean  by  "  form  "  may  be 
illustrated  in  the  following  passage  taken,  as  one  of  the  most 

cogent  and  clear  to  which  he  ever  attains,  from  his  main  exposi 
tion  of  the  subject. 

"  To  inquire  the  form  of  an  oak,  a  lion,  gold,  water,  or  air,  were 

at  present  vain ;  but  to  inquire  the  form  of  density,  rarity,  heat,  cold, 

gravity,  levity,  and  other  schemes  of  matter  and  motions,  which,  like 

the  letters  of'  the  alphabet,  are  few  in  number  yet  make  and  support 
the  essences  and  forms  of  all  substances,  is  what  we  would  endeavor 

after  as  constituting  and  determining  that  part  of  metaphysics  we  are 

now  upon." 

As  to  this,  one  editor  (Shaw)  of  Bacon's  works  declares  that 

by  "  forms  "  his  author  means  "  general  laws  which  co-operate 

with  certain  agents  in  producing  the  qualities  of  bodies." 
Again  Erdmann,  in  his  History  of  Philosophy,  says : 

"  To  him  (Bacon)  form  is  the  first  hidden,  but  not  entirely  incog 

nizable,  deeper  basis  of  self-manifesting  phenomena  and  properties. 

Hence,  form  for  him  coincides  now  with  the  true  difference  or 

essential  property,  now  with  the  generative  nature  of  things,  and 

now  with  the  laws  which  underlie  phenomena,  so  that  the  search  for 

forms  and  that  for  final  axioms  becomes  to  him  synonymous.  Bacon 
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very  early  alluded  to  the  possibility  that  this  final  basis  of  physical 
properties  might  most  especially  consist  in  different  configurations  of 
the  smallest  particles  of  matter  and  the  different  motions.  .  .  .  With 

regard  to  warmth,  this  is  repeatedly  and  decidedly  expressed." 

Undoubtedly  his  conception  of  "  form  "  as  an  active  principle  is 
still  somewhat  tainted  with  its  Grecian  meaning.  But  as  surely  he 

had  not  yet  attained  to  the  more  modern  conception.  He  never 

yet  speaks  of  physical  "  forces  "  or  of  forms  of  "  energy."  It  is 
most  important  to  note,  therefore,  that  his  \vas  the  transitional 

stage;  that  what  Bacon  really  wras  seeking  was  an  explanation 
of  density,  heat,  gravity,  etc.,  and  that  he  was  blindly  working 

his  way  from  the  old  dynamic  conception  of  "  form "  and 
"  energy,"  derived  from  logic  and  from  psychology,  to  those 
newer  conceptions  of  them  that  were  soon  to  arise,  in  no  small 

degree  from  his  purging,  and  were  to  remain  till  our  day. 

As  to  Bacon's  conceptions  of  psychology  and  of  "  the  human 
soul,"  the  following  passages  give  his  clearest  declarations. 

"  We  will  style,  therefore,  the  first  part  of  the  general  doctrine  of 
the  human  soul  the  doctrine  of  the  inspired  substance,  and  the  other 
part  the  doctrine  of  the  sensitive  or  produced  soul.  .  .  .  The  doc 
trine  of  the  inspired  substance,  as  also  of  the  substance  of  the  rational 
soul,  comprehends  several  inquiries  with  relation  to  its  nature,  as 
whether  the  soul  be  native  or  adventitious,  separable  or  inseparable, 
mortal  or  immortal;  how  far  it  is  subject  to  the  laws  of  matter,  how 
far  not,  and  the  like.  But  the  points  of  this  kind,  though  they  might 
be  more  thoroughly  sifted  in  philosophy  than  hitherto  they  have  been, 
yet  in  the  end  they  must  be  turned  over  to  religion  for  determination 
and  decision ;  otherwise  they  will  lie  exposed  to  various  errors  and 
illusions  of  sense.  .  .  .  But  in  the  doctrine  of  the  sensitive  or  pro 
duced  soul  ...  it  must  be  allowed  a  corporeal  substance,  attenu 
ated  by  heat  and  rendered  invisible,  as  a  subtle  breath  or  aura,  of  a 
flamy  and  airy  nature,  having  the  softness  of  air  in  receiving  im 
pressions,  and  the  activity  of  fire  in  exerting  its  action,  nourished 
partly  by  an  oily  and  partly  by  a  watery  substance,  and  diffused 
through  the  whole  body ;  but  in  perfect  creatures,  residing  chiefly  in 
the  head,  and  thence  running  through  the  nerves,  being  fed  and  re 
cruited  by  the  sirituous  blood  of  the  arteries.  .  .  .  The  faculties  of 
the  soul  [i.  e.,  of  the  sensitive  soul  which  is  a  flamy,  corporeal  sub 
stance]  are  well  known;  viz.,  the  understanding,  reason,  imagina 
tion,  memory,  appetite,  will,  and  all  those  wherewith  logic  and  ethics 
are  concerned  .  .  .  these  faculties  must  be  physically  treated.  .  .  . 
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But  how  the  compressions,  dilations,  and  agitations  of  the  spirit, 

which,  doubtless,  is  the  spring  of  motion,  should  guide  and  rule  the 

corporeal  and  gross  mass  of  the  parts,  has  not  been  yet  diligently 
searched  into  and  treated,  and  no  wonder,  since  the  sensitive  soul 

itself  has  hitherto  been  taken  for  a  principle  of  motion  and  a  function, 

rather  than  a  substance.  But  as  it  is  now  known  to  be  material,  it  be 

comes  necessary  to  inquire  by  what  efforts  so  subtle  and  minute  a 

breath  can  put  such  gross  and  solid  bodies  in  motion.  ...  In  fine, 

perception  is  diffused  through  all  nature.  .  .  .  Nor  is  this  meant  of 

the  more  subtle  perceptions  only ;  as  when  the  loadstone  attracts  iron, 

or  flame  flies  to  petreol,  or  one  drop  of  water  runs  into  another ;  or 

when  the  rays  of  light  are  reflected  from  a  white  object,  or  when 

animal  bodies  assimilate  what  is  proper  for  them  and  reject  what  is 

hurtful ;  or  when  a  sponge  attracts  water  and  expels  air ;  for  in  all 

cases  no  body  placed  near  to  another  can  change  that  other,  or  be 

changed  by  it,  unless  a  reciprocal  perception  precede  the  operation. 

.  .  .  Therefore  let  inquiry  be  made  into  the  form  and  origin  of  light ; 

and  in  the  meantime  we  set  it  down  as  deficient.  And  so  much  for 

the  doctrine  of  the  substance  of  soul,  both  rational  and  sensitive, 

with  its  faculties,  and  the  appendages  of  their  doctrine."  (Ad 
vancement  of  Learning,  Book  IV,  Chapter  III.) 

The  chief  outlines  drawn  of  his  times  from  Lord  Bacon  are, 

then,  as  follows :  In  physics,  he  had  departed  from  Aristotle  in 

two  vital  particulars;  he  had  ceased  to  look  on  matter  as  an 

abstract  or  logical  prius,  and  had  ceased  to  regard  "  form  "  as  a 

pantheistic  principle  of  "  rational  "  dynamics.  He  had  come  to 
view  matter  naively,  as  was  done  from  his  time  onward  and  in 

Newtonian  physics  nearly  to  the  present  day.  He  yet  remained 

enough  under  Aristotle's  influence  to  regard  "  form  "  still  as  an 

active  principle  standing  in  antithesis  to  passive  "  matter  " ;  but while  he  had  come  to  conceive  it  as  something  wholly  physical, 

his  notions  of  it  were  exceedingly  vague,  and  he  never  at  any  time 

got  in  sight  of  the  later  doctrines  of  "  force "  and  "  energy," 
originating,  perhaps,  with  Galileo.  In  psychology,  while  pro 

fessedly  he  divided  the  soul,  after  the  Aristotelian  plan,  into  a 

higher  and  a  lower,  yet  he  raises  the  suspicion  that  this  was  done 

rather  as  a  peace-offering  than  heartily.  Certainly  he  makes  no 

use  of  the  higher  soul  and,  ascribing  "  the  understanding,  reason, 
imagination,  memory,  appetite,  will,  and  all  those  faculties  where 

with  logic  and  ethics  are  concerned"  to  the  lower  or  sensitive 
soul,  he  declares  this  latter  to  be  a  corporeal,  flamy  substance,  - 
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quite  as  did  the  earlier  Roger  Bacon,  —  whose  faculties  must  be 

"  treated  physically."  Even  he  speaks  of  the  higher  soul  as  "  the 
inspired  substance,"  "breathed  into  the  nostrils  of  man,  as  the 
breath  of  life,"  at  his  creation;  and,  throughout,  he  seems  half 

inclined  to  identify  it  with  "  light  "  or  "  warmth  "  as  an  universal 

principle  of  all  activity,  both  rational  and  physical,  'thus  betraying 
how  lively  the  physiological  notions  of  the  early  Grecian  cos 

mology  had  been  preserved  through  all  the  Platonic  and  Aris 

totelian  modifications  down  even  to  the  day  of  Lord  Bacon.1 

51.  RENE  DESCARTES  (France,  1596-1650).  We  have  now 
got  before  us  a  fair  sketch  of  the  larger,  philosophic  setting  of 
our  subject  up  to  the  period  at  which  we  first  undertook  to  review 

its  physical  side.  We  have  traced  it  from  the  primitive  impulse 
of  man  to  explain  nature  by  demons  and  gods;  to  read  concep 
tions,  derived  from  himself,  into  the  events  and  things  around 

him.  Thus  began  the  anthropic  motif  of  cosmology.  Soon  we 
saw  men  conceiving  a  common  substance  for  all  things;  for 
demons  and  men  as  well  as  for  objects.  Here  began  the  physical 

or  "  physiological "  motif.  Next  the  mind  began  to  be  discov 
ered;  it  was  crudely,  even  materialistically  conceived  and  imme 

diately  raised  to  the  dominant  role.  "  Reason  "  was  identified 
with  water,  air,  or  fire  to  form  the  universal  principle  of  all  things. 
Thus  came  in  the  psychological  motif.  Gradually  all  these  influ 
ences  joined,  together  with  those  of  theology,  aesthetics,  and 
ethics.  There  resulted  the  system  of  Plato.  Close  upon  him  fol 
lowed  Aristotle,  with  a  broader  and  at  the  same  time  more  precise 
grasp  of  all  things,  forming  his  still  more  perfect  system.  Into 

it  he  incorporated  all  previous  motifs:  anthropic,  "  physiologic," 
psychologic,  teleologic,  theologic,  aesthetic,  ethic,  and  scientific. 
His  distinctive,  personal  interests  were  logic  and  science.  In  a 
word,  his  system  may  be  described  by  saying  he  derived  creative 
power,  reason,  logic,  and  goodness,  primitively,  from  God;  and 
read  them,  immanently,  into  nature,  in  order  to  bring  all  back, 
Ideologically,  to  God  as  the  Final  End.  Then,  after  Aristotle, 
followed  the  Roman  supremacy  and  decline,  the  Dark  Ages, 

1  If  one  carefully  observes  how  insistently  and  fundamentally  Bacon  weaves  together 

his  discussions  of  warmth  or  light  with  those  of  the  "  flamy  substance  "  of  the  soul,  and 
how  he  then  picks  out  warmth  as  the  one  most  important  physical  element  upon  which 

he  concentrates  his  one  sole  attempt  at  "  original  investigation  "  in  fulfilment  of  his 
new  method,  scarcely  can  one  fail  to  perceive  that  this  choice  was  not  accidental  and 

to  feel  all  the  stronger  that  Bacon's  fundamental  inclination  was  to  identify  "  soul " 
and  "  warmth  "  in  the  manner  above  indicated. 
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Gnosticism  and  Scholasticism,  and  then  the  slowly  awakening 
Renaissance. 

Thus  brought  down  to  Descartes,  we  see  his  day  dawning  more 

naively  than  any  for  centuries.     Mysticism  had  lost  its  hold  on 

great  minds.     Aristotle,   though  his  cosmologic  language  had 

unconsciously  become  the  language  of  civilization,  and  his  notions 

furnished  its  homeliest  conceptions,  was  no  longer  an  unsuspected 

authority.    Matter  had  become  again  just  what  it  seems.    "Form" 

was  losing  its  Aristotelian  significance.     And  while  "  energy  " 

had  not  yet  risen  to  take  its  place  and  to  supplant  his  "  universal," 
still  the  scientific  spirit  of  the  new  epoch  was  rapidly  drifting 

toward  the  new  conception ;  toward  the  "  forms  of  energy  "  that 

were  to  drive  out  the  old  ideational  and  "  logical  forms."     Psy 
chology  had  also  drifted  back  to  primitive  conceptions,  and  to 

what  was,  unmistakably,  a  materialistic  soul  in  spite  of  the  fact 

that  it  was  loudly  proclaimed  to  be  an  "  inspired  substance  derived 

directly  from  God's  own  creative  breath."     Reason  was  frankly 

"  treated  physically,"   even  by  one  who  subjects  all   reason  to 
Divine  Revelation  for  final  decisions.     It  cannot  be  maintained, 

perhaps,  that  reason  and  mind  had  never  yet  been  conceived  other 

wise  than  materially  and  spatially;    as,  for  example,  at  times, 

vaguely  and  inconsistently  by  Aristotle.     But,  at  best,   this  is 

doubtful.    All  primitive  psychologic  conceptions,  beyond  question, 

are  presumptively  materialistic;  and,  where  there  is  doubt,  it  is 

certainly  safest  to  interpret  all  writers,  previous  to  Descartes, 
in  accord  with  these  earliest  conceptions,  there  being  the  greatest 

danger  that  a  modern  reader,  unacquainted  with  the  fact  that 

mind  is  primitively  conceived  as  a  spatial  substance,  shall  fill  the 

present  meaning  of  psychologic  terms  into  the  words  of  ancient 
and  mediaeval  authors.     In  short,  then,  the  learned  had  again 

become  naive  both  in  physics  and  in  psychology. 

If  there  is  another  important  item  needed  to  complete  this 

picture  of  the  philosophic  stage  in  the  hour  preceding  Descartes, 
it  is  the  wide  influence  of  Montaigne,  Charron,  Sanchez,  and 

others,  throughout  France,  tending  toward  a  popular  religious 

scepticism  and  no  narrowly  circumscribed  atheism,  —  a  culmi 

nating  reaction  against  the  Gnosticism  of  the  long,  pent-up  Middle 

Ages. 
It  will  prove  necessary  to  have  brought  all  these  historical 

origins  and  bearings  of  our  problem  to  mind,  and  to  hold  them 

there,  not  only  that  we  may  pursue  the  forelying  periods  of  its 
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development  intelligently,  but  still  more  because  there  is  a  large 

class  of  technical  scientists,  at  the  present  hour,  who,  with  laud 

able  aversion  to  "  rank  speculation,"  still  cling  to  some  of  the 

rankest  refuse  of  primitive  speculation,  not  knowing  its  origin 

and  true  character,  and  who  thus  form,  as  a  body,  the  greatest 

obstacle  now  remaining,  to  that  adequate  and  harmonious  found 

ing  of  all  science  which  is  the  main  task  of  this  Treatise.  It  is 

for  them,  more  than  for  all  others,  that  this  historical  and  critical 

Introduction  has  been  planned;  and  to  their  candid  attention  it 

is  most  pleadingly  addressed. 

52.  Upon    this    scene    stepped    Descartes,    an    epoch-making 

genius  in  mathematics,  physics,  physiology,  psychology,  and  phi 

losophy.     He  had  many  interests.     He  was  learned  in  them  all. 

He  was  aware  that  the  reliability  of  reason  had  been  a  chief 

problem  from  an  early  date  in  Grecian  philosophy.     He  was  of 

devout  nature,  and  keenly  pricked  by  the  rising  scepticism  of 

Montaigne  and   Charron.      He   resolved   to  bend   all   his  many 
resources  to  the  banishment  of  such  doubts.     He  vowed  a  pil 

grimage  to  our  Lady  of  Lorretto  in  case  of  success.     He  made 

the  journey,  ardently  believing  he  had  attained  his  goal.     The 

"  deductions  "  upon  which  he  set  greatest  store,  however,  proved, 
even  in  his  own  day,  the  least  valuable  part  of  his  work ;  and  we 

shall  be  chiefly  interested  in  following  the  activities  and  inquiries, 

stirred  up  by  his  writings,  under  the  headings,  His  System  of 

Dualism,  His  influence  in  Physics,  His  influence  in  Psychology, 

and  most  especially  the  immediate  discussions  called  out  by  his 

assumptions  regarding  "  innate  ideas." 
53.  Descartes    declares    that   all    human    conceptions    can    be 

reduced  to  a  small  number  that  are  derived  from  the  ultimate 

nature  or  essence  of  things.     Strictly,  they  are  all  derived  from 

one  conception,  that  of  substance ;   and  there  is  but  one  substance 

—  God.     He  defines  a  substance  as  "  that  which  can  exist  and  be 

conceived  of  without  the  help  of  anything  else."     All  created 
things  he  divides  under  two  substances,  —  extension  and  thought. 

He  does  this  on  the  ground  that  these  can  be  thought  of  independ 

ently  of  each  other,  and  their  distinctive  attributes  are  mutually 

exclusive ;  this,  though  neither  can  be  thought  of  apart  from  the 

one  ultimate  substance,  God.     Thought  is  purely  internal;    it  is 

consciousness,   and   belongs   solely   to   the   Ego.      Extension   is 

external,  and  has  no  analogy  with  what  belongs  to  the  Ego.    The 

two  worlds  are  absolutely  separate,  with  no  possible  community 
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between  them.1  Of  the  one  substance  are  formed  minds  and  the 
thought  world;  of  the  other  substance  are  formed  bodies  and 

the  physical  world.  This  is  Descartes'  System  of  Absolute Dualism. 

Regarding  it  the  modern  physicist  should  particularly  note: 
(ist)  That  it  is  precisely  the  assumption  upon  which,  under  the 

designation  "  Parallelism,"  all  present  science,  both  physical  and 
psychological,  is  now  tentatively  carrying  on  its  practical  work. 
(2d)  That  this  notion,  though  by  many  in  our  present  day  erro 
neously  conceived  to  be  the  native  conception  of  all  men  at  all 
times,  really  made  its  first  appearance,  in  any  clearly  defined  form, 
in  the  writings  of  Descartes  (the  primitive  conception  of  man 
kind  having  been  one,  unmistakably,  of  monistic  materialism 
wherein  even  reason  was  identified  with  some  sort  of  ethereal 

or  inspired  substance,  and  the  only  rival  to  such  materialism,  at 
best,  having  been  the  quasi  or  immanent  materialism  of  Plato  and 
Aristotle  which,  accurately  judged,  was  probably  but  a  dual 

materialism  of  the  same  "  coarse  and  fine  substance  "  sort  as  that 

of  the  "produced  and  inspired  substances"  of  Lord  Bacon). 
And  (3d)  it  should  be  noted  that,  while  this  Cartesian  Dualism 
soon  gained  almost  universal  acceptance  in  practical  physics,  and 
has  been  retained  there  to  the  present  hour,  yet  it  by  no  means 
gained  equal  acceptance  in  philosophy  at  any  time;  that  it  was 
quickly  rejected  by  Spinoza,  Leibnitz,  and  Berkeley,  and  probably 
also  by  Locke;  that,  later,  it  was  almost  completely  supplanted, 
in  the  philosophic  world,  by  the  various  systems  of  Idealism 
which  followed  the  influence  of  Kant;  and  that,  now,  it  has 
markedly  few  adherents  among  the  philosophers  of  our  day,  save 

as  a  "  working  make-shift "  and  compromise  among  the  wide 
diversity  of  opinions,  too  contrary  for  any  other  common  platform, 
now  scattered  among  leading  scientists  and  philosophers.  In 

short,  instead  of  being  the  "  native  and  best  credited  doctrine  of 
all  time,"  it  originated  chiefly  with  Descartes,  was  never  fully 
accepted  save  in  physics,  and  has  been  almost  universally  rejected 
by  philosophy  since  Kant,  save  for  tentative  purposes. 

54.  Descartes'  influence  in  physics  has  already  been  considered 
in  the  foregoing  part  of  this  Introduction.  He  stripped  Nature 

1  Inconsistently  with  his  main  hypothesis  Descartes,  when  coming  to  details,  ex 
plained  certain  interactions  between  the  mind  and  the  body  or  its  nervous  spirits,  at 
the  point  of  the  conarion  in  the  pineal  gland.  This,  however,  was  an  inconsistency  in 
Descartes,  rather  than  in  his  system,  which  was  more  perfectly  carried  out  by  his  fol 

lowers  ;  for  example  by  Geulincx. 
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of  all  but  "  extension,"  advocated  The  Plenum  Theory,  intro 
duced  vortex-atoms,  and  defined  all  physical  things  in  terms  of 
their  motions  and  all  physical  events  in  terms  of  motion  in  general. 

55.  Of  his  influence  in  psychology  it  will  suffice  here  to  say 
that,  on  the  one  hand,  his  dualistic  system  as  a  whole,  the  parallel 
ism  he  marked  out  between  the  activities  of  the  mind  and  those 

of  the  neural  fluid  or  animal  "  spirits,"  and  the  investigations  he 
projected  regarding  the  anatomy  and  physiology  of  the  nervous 

system,  —  these  together  gave  emphatic  and  almost  initial  impulse 
to  that  very  important  sphere  of  science  now  known  as  "  brain  "- 
psychology.    And,  on  the  other  hand,  his  declarations  regarding 

"  innate  ideas  "  and  the  crucial  use  he  made  of  them  in  his  argu 
ments  and  in  founding  his  system  were  such  as  to  stir  up  those, 
discussions  which  I  am  to  outline  in  our  next  paragraph,  and 
which,  because  they  gave  crucial  direction  to  the  course  of  subse 
quent  philosophy  and   psychology,   are   to   be   followed   as   the 
main  leading-thread  to  the  remaining  story  of  this  Review  and 
Introduction. 

56.  Descartes   conceived   that   he   found   a   sure   footing   for 

reason  and  philosophy  in  his  famous  "  Cogito,  ergo  sum."     Because 
I  think,   I  must  exist;    here,  he  contended,  was  demonstrated 
certainty.     From  this  he  made  a  long  jump  to  the  proposition 

"  All  ideas  equally  clear  with  this  must  be  equally,  that  is,  abso 
lutely  certain."     His  ideas  of  God  and  of  God's  goodness  were 
equally  clear,  to  himself,  and  therefore  he  declared  them  to  be 

equally  indubitable.    But  because  God's  goodness  was  indubitable 
and  He  could  not  deceive,  therefore  all  clear  or  innate  ideas, 
those  which  God  directly  plants  in  all  men,  must  also  be  beyond 
question.    As  is  now  well  known,  this  line  of  argument  was  not 
new  to  the  history  of  philosophy,  —  it  being  as  old  as  Augustine, 
—  and  is  false,  throughout,  in  its  reasoning,  and  for  the  most 
part  equally  false  in  its  premises.    It  presumes  to  know  both  what 

"  thinking  "  is  and  what  the  "  ego  "  is.     It  assumes  to  deduce 
the  validity  of  certain  particular  thoughts  from  the  bare  fact  of 
thinking  in  general.    As  I  have  already  said,  the  argument  gave 
little  satisfaction,  even  in  Descartes'  own  day.    And  it  is  of  chief 
interest  to  us  here  because  the  forceful  manner  in  which  it  was 

put  by  Descartes,   the  eminence  of  the  man  himself,   and  the 

drift  of  thought  in  his  day,  —  toward  this  problem,  —  combined 
to  kindle  his  arguments  to  widespread  and  searching  inquiry  into 
the  nature  of  "  innate  "  ideas  and  of  the  workings  of  the  human 
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mind  in  general;    all  of  which  gave  the  lead  to  the  subsequent 

philosophy  whose  successive  developments  we  are  to  follow. 

57.  It  will  not  be  necessary  to  criticise  every  system  or  notion 

brought  under  this  review.  In  no  small  number  of  cases  each 

succeeding  development  will  sufficiently  criticise  its  predecessor. 

But  regarding  the  cosmology  of  Descartes,  and  in  order  to  keep 

an  intelligent  eye  on  the  main  course  of  our  story,  the  following 

remark  will  be  of  service :  To  any  one  who  considers  how  intrin 

sically  our  visual  pictures  appear  to  be  made  up  of  blocks  or 
mosaics  of  extended  colors,  it  must  seem  strange  that  Descartes, 

upon  discovering  the  illusory  nature  of  our  native  conceptions, 
should  have  attributed  these  colors  to  the  mental  pictures  or  inner 

world,  and  the  spaces,  which  these  colors  appear  to  comprise 

(rather  than  occupy),  to  an  outer  world  of  permanently  extended 

objects.  Scarcely  can  one,  in  our  less  preoccupied  age,  fail  to 

suspect  either  that  space,  also,  should  soon  be  declared  to  be 

"  internal,"  or  that  the  problem  of  space  should  be  divided  into 

compounded  factors  or  elements,  some  of  them  external  or  physi 

cal,  and  some  of  them  "internal"  or  psychological.  The  first 
alternative  we  shall  soon  see  developing  in  history  under  the  doc 

trines  of  Idealism.  And  regarding  the  other,  we  shall  eventually 
see  what  we  shall  see. 

58.  BARUSCH,  or  (to  please  himself  better)  BENEDICTUS 

SPINOZA  (Amsterdam,  1632-1677).  It  is  this  author's  main 
notion  that  "  thought "  and  "  matter  "  are  two  modes  of  one  and 
the  same  being  —  the  Universe.  Descartes  had  just  declared  that 

"thought"  and  "matter"  are  the  ultimate  substances  of  the 
universe;  but  while  he  conceived  them  to  exist  separately, 

Spinoza  made  the  world  a  pantheistic  unit,  which  he  identified 

with  "  God,"  and  of  which  "  thought "  and  "  matter  "  are  dual 

manifestations  or  appearances.  Often  Spinoza  is  called  "  the 
father"  both  of  modern  pantheism  and  of  modern  rationalistic 

philosophy.  If  this  be  granted  the  qualification  "  modern  "  must 
not  be  lost  sight  of ;  for  both  his  universal  unification  of  thought 

and  matter,  and  his  use  of  abstractions,  as  primary  principles  of 

cosmology,  make  him  fundamentally  a  follower  of  Aristotle. 

Whereas,  however,  Aristotle  conceived  that  reason  sets  itself 

free  from  matter  in  the  higher  stages  of  evolution,  Spinoza  made 

his  two  "  sides  "  or  "  modes  "  everywhere  and  always  inseparable. 
The  sort  of  parallelism  here  asserted  is  incomprehensible  if 

approached  from  the  point  of  view  of  modern  parallelism,  wherein 
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only  a  small  fraction  of  the  total  spheres  of  mind  and  matter  are 

supposed  to  overlap  in  brain-activity,  and  wherein  our  mental 

pictures  and  their  outer  objects  are  not  supposed  to  be  "  perfect 
fits  "  even  in  numerical  particulars.  Therefore  the  modern  stu 
dent  must  bear  in  mind  that  Spinoza's  method  of  approaching 
his  subject  was  wholly  different.  It  was  the  method  of  abstract 
or  rationalistic  conception.  Nor  is  it  fair,  in  my  personal  estimate 
of  Spinoza,  to  take  this  method,  quite  yet,  under  close  criticism. 
Far  better  is  it  to  let  that  criticism  unfold  historically.  For  the 
present,  therefore,  let  us  observe  that  philosophers  had  not  learned 
sharply  to  distinguish  between  the  abstract  and  the  concrete, 
and  were  far  more  inclined  to  credit  reality  to  the  former  than 
to  the  latter;  and  indulging  for  the  time,  and  sympathetically  with 

Spinoza,  the  notion  that  abstractions  may  be  treated  as  "  things," 
let  us  follow  him  in  his  parallel  deductions. 

Always  the  procedure  is  from  the  universal  to  the  particular. 

From  "  substance  in  general  "  are  logically  derived  the  two  par 
ticular  substances  —  matter  and  thought.  From  universal  matter 
or  infinite  extension  there  comes  some  particular  extension  —  a 
line  or  a  circle.  Parallel  to  this,  on  the  other  side,  or  from  uni 
versal  thought,  comes  the  idea  of  a  line  or  the  idea  of  a  circle.  All 

other  things  and  ideas  are  deduced  similarly.  Hence  for  every 
thing  there  is  a  corresponding  idea,  the  two  ever  being  reciprocal 

sides  or  modes  of  each  other.  Neither  of  these  "  modes,"  how 
ever,  is  permanent ;  they  are  merely  "  temporal  modifications," 
and  the  one  sole,  eternal  reality  is  God,  in  whom  and  as  whom 
all  things  and  all  thoughts  thus  display  themselves. 

Because  we  shall  have  occasion  to  observe  this  abstract  mode 

of  conducting  philosophy  under  many  phases  in  subsequent  his 
tory,  and  because  it  is  chiefly  the  main  notion  that  has  survived 
from  him,  therefore  we  need  not  follow  it  further  in  Spinoza. 
In  general  his  work  and  his  influence  may  be  summed  up  as  fol 
lows  :  His  chief  good  to  philosophy  lay,  perhaps,  in  emphasizing 
the  notion  that  the  universe  may  in  some  way  or  other  be  con 
ceived  a  unit.  The  notion  even  at  that  date  was  not  a  new  one, 
but  needed,  perhaps,  re-emphasis  because  of  the  prominence  con 

temporaneously  given  to  Descartes'  dualism.  Regarding  the 
newly  kindled  controversy  concerning  "  innate  ideas,"  Spinoza 
threw  his  whole  weight  —  and  in  those  days  it  was  esteemed  a 
heavy  one  —  on  the  side  of  Descartes.  He  helped  Idealism  by 
making  it  appear  that  all  knowledge  is  intuitive;  and  he  helped 



60  A    TREATISE    ON    COSMOLOGY. 

Orthodoxy  by  declaring  that  intuition  is  ever  more  certain  than 
reason.  He  made  this  seem  plausible  by  explaining  that  certainty, 

adequacy  of  conception,  and  intuitive  knowledge  are  identical, 
while  reason  is  a  confused,  incomplete  struggling  toward  adequate 
knowledge  or  intuition.  He  controverted  Orthodoxy  by  denying 

all  teleology.  He  helped  develop  our  modern  notion  of  "  cause," 
by  contending  that  it  signifies  mere  logical  succession.  And, 

finally,  perhaps  Spinoza  may  be  best  understood  by  remembering 
his  early  instruction  was  markedly  scholastic. 

59.  THOMAS  HOBBES  (England,  1588-1679).  Hobbes  added 
little  new  to  our  problem,  but  must  be  considered  in  tracing  the 

course  of  controversy,  especially  in  England.  He  was  a  co- 
worker  with  Lord  Bacon,  and  personally  met  Descartes.  He 

opposed  the  latter's  doctrine  of  innate  ideas,  declaring  that  the 
primary  origin  of  all  our  knowledge  is  through  the  sense  organs. 
He  maintained  that  we  have  no  knowledge  of  anything  we  our 
selves  have  not  gone  through;  that  experience  is  the  sum  of 

memory ;  and  that  reason  is  mere  "  addition  or  subtraction." 
He  must,  therefore,  be  admitted  to  be  the  father  of  the  English 
or  Experience  School  and  the  precursor  of  Locke. 

He  saw  more  fully  than  Descartes  that  perceptions  lie  wholly 

in  the  mind;  yet  he  by  no  means  cleared  up  the  matter.  Even 

he  went  so  far  as  to  say  that  the  "  space,"  in  which  one  conceives 
objects  to  exist  and  to  move,  or  as  distinguished  from  extension, 

is  purely  an  "  imaginarium  ";  yet  there  he  dropped  the  subject, 
never  getting  sight  of  the  question  if  there  be  or  be  not  percep 
tions  of  extension  or  spatial  pictures,  in  the  mind,  corresponding 
to  the  extension  which  he  credited  to  outer  objects.  It  is  a  strik 

ing  fact  that  he,  one  of  the  earliest  of  modern  writers,  should  have 
thus  made  space  subjective  and  extension  objective,  and  that  he  is, 
in  this,  the  only  writer  in  the  history  of  the  problem  to  the  present 
date  that  ever  came  even  thus  near  to  the  alternative  mentioned, 

just  above,  in  closing  the  account  of  Descartes  —  to  recognition 
of  the  possibility  that  the  problem  of  space  may  be  compounded 
of  both  outer  and  inner  factors.  Hobbes  held  to  the  Plenum 

Theory,  with  Descartes,  but  declared,  against  him  and  with  Bacon, 
that  reason  can  never  be  called  upon  to  support  revelation;  the 
Bible  must  be  accepted  without  question,  and  literally. 

Of  particular  interest  is  it  that,  with  Bacon,  he  advocated 
sharply  the  old  materialistic  notion  of  the  soul  or  spirit,  as  against 

Descartes'  new  and  innovating  system  of  Dualism.  To  him  the 
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whole  cosmos,   including  minds  and  matter,  was  still  a  lot  of 
corporeal  substances. 

60.  JOHN  LOCKE  (England,  1632-1704).  Locke  set  out  with 

the  main  purpose  of  combating  Descartes'  "  innate  ideas  " ;  and 
it  was  this  fact  that  again  joined  this  doctrine  to  the  most  impor 
tant  writing  of  the  times  in  historic  influence.  It  is  of  minor 
interest  to  our  problem  that  his  main  purpose  failed.  Even  his 
contributions  to  it  were  rather  through  his  developments  of 
general  psychology  than  more  directly. 

He  declared,  essentially  as  had  Hobbes,  and  as  had  Nicholas 
of  Cusa  long  aforetime,  that  the  mind,  at  first,  is  as  a  sheet  of 
blank  paper,  and  is  written  on  solely  by  experience.  There  are 
only  two  sources  of  experience  —  external  sense  and  internal 
sense.  From  the  former  rises  sensation,  from  the  latter  reflection. 
The  direct  products  of  each  are  simple  ideas;  and  there  are  no 
other  ideas  than  these,  and  those  compounded  of  them.  The 
direct  knowledge  gained  by  simple  ideas,  is  intuitive ;  that  gained 
by  compounding  is  demonstrative  knowledge.  When  ideas 
exactly  resemble  the  outer  objects  which  incite  them  they  indicate 
the  primary  or  real  qualities  of  those  objects.  Most  simple  ideas, 
however,  are  mere  effects  wrought  in  us  by  outer  objects;  and  they 

may  be  said  to  indicate  the  "  secondary  attributes  "  of  those 
objects  only  if  it  be  borne  in  mind  that  this  phrase  but  chronicles 

the  power  of  the  primary  qualities  of  objects  to  work  such  "  sec 
ondary  "  effects  in  us.  Extension  and  impenetrability  are  pri 
mary  attributes  of  outer  things  revealed  directly.  Color  and 
agreeableness  are  secondary  qualities  wrought  in  us. 

For  our  great  problem  of  space  Locke  had  little  to  offer  save 

that  "  extension  "  is  a  real  attribute  of  outer  things;  that  "  when 
measured  it  is  called  '  space  ' ;  and  that  '  space  '  itself  is  a  pos 
sibility  for  extended  being  to  exist."  Of  the  fact  that  one  and 
the  same  "  space  "  or  "  extension  "  cannot  at  one  and  the  same 
time  be  both  internal  and  external,  —  a  mental  picture  or  per 
ception,  and  an  outer  physical  attribute,  —  he  did  not  catch  even 
the  faint  glimmer  of  recognition  that  had  Hobbes.  He  still  uncon 
sciously  muddled  the  two. 

Most  pertinent  to  our  cosmology  is  the  fact  that  he  opposes 

Descartes'  new  Dualism  and  clings  with  Bacon,  Hobbes,  and 
antiquity  to  the  old  materialism.  All  substances,  he  says,  are 

cogitative  or  non-cogitative.  Yet  the  former  are  "  probably 
material."  Also  the  Cartesians  are  wrong  in  conceiving  that  the 
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essence  of  minds  is  thought;  for  if  it  were,  then  in  sleep  the 
mind  would  cease  to  exist.  Moreover,  it  is  not  illogical  to  con 

ceive  that  thought  is  a  quality  of  corporeal  existence.  That  Locke 
holds  these  notions  should  be  instructive  to  those  who  conceive 
that  Dualism  is  the  native  attitude  of  all  men,  or  that  it  was  ever 

held  explicitly  before  Descartes  defined  it.1 

Of  Locke's  general  writings  I  need  offer  no  criticism  further 
than  that  just  noted,  regarding  space,  and  to  observe  that  he  made 

the  mind  far  too  passive;  that  reflection  and  "  the  compounding 
of  ideas,"  for  example,  can  scarcely  be  regarded  as  the  effects 
solely  of  experience;  and  that  he  well  laid  himself  open  to  the 

criticism  which  Leibnitz  speedily  urged,  when  to  Locke's  dictum, 

"  There  is  nothing  in  the  intellect  not  previously  in  the  senses," 
he  added,  "  No,  nothing  save  the  intellect  itself."  To  Locke 
psychology  owes  more  than  to  any  other  man  save,  perhaps, 

Aristotle,  yet  he  probably  missed  the  most  important  character 
istics  of  the  mind  and  never  caught  sight  of  their  intimate  nature. 

As  a  cosmologist  and  philosopher  he  was  too  plodding  to  get  far 
beyond  the  traditions  of  his  day. 

61.  GEORGE  BERKELEY  (Ireland,  1684-1753).  Already  I 
have  emphasized  the  wonder  that  so  profound  and  penetrating 
a  thinker  as  Descartes  should  have  observed  that  the  apparent 

colors  of  objects  must  lie  in  our  own  mental  pictures,  and  he  at 
the  same  time  should  have  been  blind  to  the  truth  that  the  appar 

ent  or  visible  spaces  made  up  of  those  colors  must  equally  belong 

to  the  same  inner  pictures.  That  Hobbes  missed  this,  and  Locke 

wrote  one  of  the  greatest  of  psychological  treatises  without  break 

ing  his  head  against  such  an  obtruding  suggestion,  is  evidence  of 

how  acutely  preoccupation  may  lead  away  from  the  nearest  and 

greatest  facts.  Be  this  as  it  may,  it  was  left  to  Berkeley  to  see 
and  to  carry  out  the  inexorable  logic. 

Into  his  New  Theory  of  Vision  we  need  not  go,  with  detail, 

important  as  it  is  to  optics  and  to  psychology,  and  anticipative  as 

it  is  of  our  most  modern  "  muscular  "  interpretations  of  psycho 
logic  or  presentative  space.  Suffice  it  to  say  that,  by  penetrating 
observation  of  the  movements  of  the  eyes,  and  of  their  effects  in 

our  estimates  of  distance,  magnitudes,  and  locations,  he  was  first 

*  It  is  also  interesting  to  note  that  the  scholastic  disputes  regarding  Nominalism  and 

Conceptualism  are  yet  sufficiently  alive  to  occupy  no  small  space  in  Locke's  writings ; 
he,  of  course  and  in  accord  with  his  more  advanced  psychology,  being  a  thorough 

going  Nominalist. 
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led  to  the  suspicion  that  all  our  perceptions  of  such  matters  are  ne 
cessarily,  in  a  large  degree,  determined  subjectively ;  and,  second, 
he  was  led  to  reflect  on  the  historical  theories  of  the  subject,  and 
specially  onward,  from  the  theory  of  Descartes  that  colors  are 
subjective  while  extension  is  a  sole  external  attribute,  to  the  final 

conclusion,  "  what  is  true  of  colors  and  tastes  must  also  be  true 
of  extension  and  impenetrability."  Hammering  out  this  line  of 
thought,  he  formed  the  doctrine  that  all  sensations,  perceptions, 

and  ideas,  whatsoever  and  alike,  are  states  of  one's  own  spirit. 
All  attributes  —  the  "corporeal"  as  well  as  the  "mental"  of 

Descartes,  the  "  primary  "  as  well  as  the  "  secondary  "  of  Locke 
— exist  solely  in  the  mind  that  perceives  them.  A  "thing"  is  but 
a  certain  constant  aggregate  of  sensations,  perceptions,  and  ideas 

in  the  mind;  for  example,  the  object  known  as  "  the  sun  "  is  but 
a  fixed  association  of  our  ideas  of  brightness,  warmth,  size,  dis 
tance,  and  so  on.  Back  of  such  phenomena  or  outside  of  the  mind 

is,  alone,  the  all-ordering  Will  of  God.  Any  other  or  less  simple 
hypothesis  is  useless  and  unnecessarily  complicated.  To  assume 
the  existence  of  objects  outside  of  the  mind  is  as  absurd  as  to 
assume  the  existence  of  perceptions  outside  of  the  mind. 

62.  By   no    means    does    this    do    away   with    all    difference 

between  "  things  seen  "  and  "  things  remembered,"  or  "  things 
imagined."     For,  regarding  "  things  seen,"  God,  with  impartial 
benevolence,  so  orders  that  all  men  see  their  open-eyed  visions 
alike,  and  according  to  fixed  laws  for  all ;   namely,  The  Laws  of 
Nature.     Nature  has  no  other  existence  or  significance  save  in 
these  universal  and  immutable  Laws  of  God.     On  the  contrary, 
our  memories  and  fancies  of  these  universal  experiences  are  regu 
lated  by  laws  of  each  individual  being  and  his  own  will.    Nature, 

that  is  to  say,  is  of  God  for  all,  while  each  man's  thoughts  are  his 
own.     It  is  in  this  sense  that  the  law  of  external  objects  is  out 
side  of  our  will  or  control,  and  holds  such  objects  before  our 
mental  eye  independently  of  our  will,  that  we  may  call  them 

"  external  objects  " ;    and  our  thoughts  may  be  called  "  in  us," because  their  control  and  order  lie  within  the  control  of  our 
will. 

63.  The  entire  cosmos,  then,  including  God  Himself,  is  one 
solely  of  spirits.     All  spirits  are  composed  of  ideas  and  will  — 
will  being  the  sole  form  of  activity.     All  knowledge  reduces  to 
that  of  ideas  and  of  spirits.     All  knowledge  whatsoever,  there 
fore,  is  alike  intuitive  whether  it  be  direct  and  simple,  or  demon- 
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strative  and  compound.  It  is,  moreover,  all  empirical,  for  we 
learn  all  solely  by  experience;  and  as  to  the  certainty  of  knowl 
edge,  it  is  impossible  to  know  or  to  determine  that  the  same  laws 
will  hold  in  the  future,  our  only  warrant  being  the  well-grounded 

belief  that  God's  Will  shall  not  change. 
64.  In  short,  here  in  Berkeley  and  for  the  first  time  in  the 

history  of  civilization,  appeared  a  clear-cut  system  of  Absolute 
Idealism;    or,  perhaps,  as  Berkeley  would  better  have  liked  to 
name  it,  of  Absolute  Spiritualism  —  since  he  defined  spirits  as 
compounded  of  ideas  and  will.    A  great  milestone  in  the  course 

of  philosophy ;   yet  by  no  means  was  it  an  original,  volcanic  pro 
duction,  singly  and  alone  from  Berkeley.     It  was  the  logical  and 
inexorable  product  of  all  previous  history.    Its  continuous  growth 
has  been  traced  in  this  review.    Its  only  wonder  is,  that  its  growth 
should  have  been  so  blindly  slow.    And  it  is  only  by  observing  that 
the  eyes  of  the  world  were  filled  with  precluding  visions,  that  one 
can  account  for  the  fact  that  so  simple  a  truth  as  the  main  one 

here  reached  in  Berkeley  —  that  visual  space  is  "  internal "  — 
should  have  been  reached  so  late. 

Nor,  having  reached  this  simple  conception,  ought  we  to  sus 

pect  it  is  the  final  truth,  or  that  the  same  "  precluding  visions  " 
ceased  their  blinding  work  even  in  Berkeley.  No  present  his 
torian  can  count  it  wholly  an  accident  that,  at  one  and  the  same 
time,  Berkeley  was  the  good  and  devout  Bishop  of  Cloyne  of  the 

year  1734,  and  the  philosopher  who,  having  the  problems  of  space 
and  cosmology  brought  to  him  from  the  pens  of  Descartes  and 
Locke,  solved  them  by  declaring  there  is  no  space  save  of  the 
mental  picture,  and  no  outer  world  save  the  Law  of  God. 

65.  In  brief,  our  criticism  of  Berkeley  must  be,  that  if  mate 
rialism  is  the  natural  primitive  stage  of  philosophical  naivete,  and 

Descartes'  dualism  is  its  second  stage,  then  Berkeley's  idealism  is 
likely  to  prove  but  the  third  stage,  —  it  promising,  at  the  present 
writing,  to  be  far  too  simple  to  be  able  to  subsume  all  the  vast 
detail  and  complicated  areas  of  mental  and  physical  science  of 

to-day;   too  off-hand  to  exhaust  the  possibilities  of  physics,  psy 
chology,  or  theology;   and  too  shallow  to  satisfy  the  full  depths 
either  of  faith  or  reason.     Well  may  visual  and  tactual  space  be 

mental  and  inner,  yet  physical  space  be  at  the  same  time  a  mental 

space,  an  outer  space,  and  a  fundamentally  different  space  from 

that  "  inner  "  and  only  space  of  which  Berkeley  conceived.     In  a 

word,  there  may  well  be  two  absolutely  different  kinds  of  so- 



REVIEW  OF  COSMOLOGY  WITHIN  PHILOSOPHY.  65 

called  space;    one  wholly  a  presentative  or  pictorial  trait,  the 
other  a  functional,  dynamic,  or  quantitatively  lawful  trait. 

66.  Two  further  points  we  shall  do  well  to  note  of  Berkeley 
which,  if  in  his  day  they  were  not  regarded  as  the  burning  issues 
of  his  system,  are  important  to  the  historian  because  they  were 

then  "  taken  for  granted,"  and  now  must  be  kept  in  mind  to  com 
prehend   the  course  of  development  and  the  issues   that  must 
become  burning  before  our  problem  can  be  solved.     One  point 

is  that  the  old  Aristotelian  or  scholastic  problem  of  "  universals  " 
is  by  no  means  dead  in  Berkeley,  and  that  he  built  up  an  expo 
sition  of  Nominalism  —  one  of  the  best  ever  framed  —  into  a 
main  buttress  of  his  system.    The  other  point  is,  that  his  system 
was  theologically  teleological  beyond  thought  of  discussion :   God 
is  Beginning,  Being,  and  End. 

67.  GOTTFRIED  WILHELM   LEIBNITZ    (Leipsic,    1646-1716). 
It  is  the  purpose  of  this  review  to  bring  to  clear  understanding 
the  historical  development  and  setting  of  the  main  issues  of  our 
problem.     Leibnitz  is  of  interest  because  he  locates  an  important 
stage  in  the  growth  of  idealism.     Before  Descartes  matter  and 
mind  were  conceived  materialistically ;  by  him,  dualistically ;   and 

by  Berkeley,  idealistically.     Berkeley's  devout  gaze  was  chiefly 
occupied  with  human   spirits  and  the  God  that  ordered  them. 
Leibnitz  widens  this  view,  and  conceives  of  different  grades  of 

spirits,  all  fundamentally  of  the  same  sort,  but  ranging  from  God's 
spirit  all  the  way  down  through  human  spirits,  animal  spirits, 

plant  spirits,  and  atomic  spirits  to  —  nothing.     While  Berkeley's 
Idealism  was  narrowly  anthropic  Leibnitz'  was  cosmologic. 

68.  As  this  locates  Idealism  with  reference  to  Leibnitz,  so  the 

way  he  starts  his  system  locates  him  with  reference  to  "  rational 
istic  "  or  abstract  philosophy.    Spinoza,  Descartes,  and  the  before- 
prevailing  materialism  started  their  deductions  from  the  word 

"  substance."      Following  the  fashion,   but  giving  a  quite  new 
meaning  to  the  word,  he  re-defines  "  substance  "  as  signifying 
self-active   power,   cause,   potentiality,   or  pregnancy   of   future 
development.     Also,  with  Descartes  and  contrary  to  Spinoza,  he 
begins  with  a  plurality  of  such  pregnant  individuals.     When  he 

is  pressed  to  make  as  little  of  these  as  possible  he  calls  them  "  met 
aphysical  points  " ;  when  as  much  of  them  as  possible  in  psychol 
ogy  and  theology,  "  spirits  "  ;    when  in  physics,  "  atoms  " ;    and 
when  it  is  necessary  to  cover  all  these  uses  at  once  he  calls  them 

"  monads."    Whatever  the  name,  it  is  but  the  same  "  grammatical 
5 
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handkerchief  "  from  under  which  the  philosophical  prestidigitator 
classically  "  deduces  "  whatever  his  system  needs  that  his  own 

understanding  does  not  furnish.  In  a  word,  these  "  monads," of  which  the  universe  is  alone  comprised,  are,  at  the  beginning  of 

their  development,  but  so  many  something-nothings;  they  are 

neither  extensive  nor  idealistic;  they  are  but  "  potentialities  "  of 
whatever  Leibnitz  feels  called  to  demand  of  them.  Moreover,  they 

are  all  precisely  alike,  save  in  "elasticity"  or  "  impulse  to  unfold." When  unfolded  the  nature  of  one  of  these  monads  is  funda 

mentally  the  same  as  that  of  the  human  mind.  It  is  because  of 

this  that  Leibnitz'  system  is  one  of  Absolute  Idealism.  His 

"  human  monad  "  and  Berkeley's  "  human  spirit  "  are  precisely 

the  same  intrinsically.  Extrinsically,  Berkeley's  "  spirit  "  is  law 

fully  related  only  to  God,  while  Leibnitz'  "  spirit "  is  lawfully 
related  to  or  "  mirrors  "  all  the  other  "  spirits  "  or  "  monads  "  in the  universe. 

The  fundamental  nature  of  every  developed  or  actualized  mind 

or  monad  is,  according  to  Leibnitz,  to  perceive;  is  lawfully  or 

rationally  "  to  mirror  "  or  "to  know  "  the  universe  or  the  sum- 
total  of-  the  monads.  The  sole  actual  difference  between  them  is 

that  of  the  degree  in  which  they  do  this.  Coming  closer  to  this 

difference,  it  is  one  of  perceptive,  presentative,  or  representative 

"  clearness."  "  Perfect  clearness  "  is  The  All-knowing  God.  Its 
opposite  is  mental  obscurity,  limitation,  sleep,  unconsciousness, 

dull  matter,  perceptual  nothingness,  mere  potentiality.  Nothing 

and  something,  potentiality  and  actuality,  passivity  and  activity, 

sleeping  and  waking,  obscurity  and  clearness,  "  matter "  and 
"  form,"  perception  and  apperception,  evil  and  good,  cause  and 
result,  God-The-Beginning  and  God-Trie-End,  —  these  are  all 

similarly  related  paraphrases  for  Leibnitz.  His  "  grammatical 
matter,"  therefore,  is  nearly  that  of  Aristotle;  the  difference 

being  that  while  Aristotle's  two  principles,  passive  and  active, 

are  separate  at  the  start  ("matter"  being  potentiality  and 
"  form  "  reality),  with  Leibnitz  they  are  both  potential,  are  con 

solidated  into  one.  Moreover,  Aristotle's  "  forms  "  or  "  univer- 
sals  "  enter  into  "  matter  "  to  make  a  materialistic  or  extended 

universe ;  while  Leibnitz'  "  potentiality "  unfolds  to  a  non-ex 
tended  and  idealistic  one.  At  this  date  philosophy  has  advanced 
thus  far. 

69.  We  now  come  to  the  obscurities  in  Leibnitz;  to  his  in 
consistencies  and  to  where  he  falls  short  and  stops.  We  can 
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best  grasp  him,  by  noting  that,  at  the  moment  of  his  writing,  the 
Newtonian  physics,  with  its  separate  atoms  swimming  in  empty 
space,  was  at  the  height  of  influence.  Inspired  by  it,  it  is  the 

very  core  of  Leibnitz'  main  notion  that  his  idealistic  monads  may 
be  reconciled  both  with  these  physical  atoms  and  with  the  "  souls  " 
of  traditional  theology.  This  seemed  temptingly  easy  at  that 
time,  when  atoms  were  conceived  to  be  absolutely  separate  indi 

viduals,  in  a  vacuum.  To-day,  under  the  theory  of  a  plenum, 
and  when  the  whole  outer  world  is  conceived  to  be  a  continuous 

one,  nobody  would  think  of  undertaking  the  problem  that  to 

Leibnitz  seemed  his  main  task.1  But  be  this  as  it  may,  we  see 
how  Leibnitz  is  drawn  into  his  endeavor;  and  that  it  consists 
in  trying  to  solve  the  relation  between  the  constellated  aggre 

gations  of  atoms,  which  the  physicists  call  "  outer  objects,"  and 
the  minds  that  inwardly  see  those  objects.  And  we  see  that  he 

conceived  it  to  be  fulfilled  by  making  each  "  seeing  mind  "  or 
"  monad  "  at  the  same  time  a  constitutive  atom  or  component 
of  such  constellated  physical  objects  as  are  seen;  by  identifying 
atoms  and  spirits  as  one  and  the  same,  save  in  degree. 

Now,  while  there  is  a  show  of  plausibility  for  co-ordinating, 
part  for  part,  certain  inner,  composite  pictures  with  certain  outer, 
constellated  objects  or  groups  of  atoms,  there  should  appear 
none  whatever  for  identifying  every  mental  picture  of  a  single 
mind  (or,  in  other  words,  the  succession  of  pictures  that  consti 
tutes  that  mind)  with  a  single  atom  that  is  never,  at  most,  but 
an  infinitesimal  part  of  any  object,  and  that  is  most  likely  not  to 
be  a  part  of  the  seen  object  at  all.  Certain  inner  parts  with 
certain  outer  parts  may  not  be  ridiculous ;  but  every  inner  whole 

with  a  single  outer  part  ("outer"  relative  to  the  picture)  that 
has  but  a  remote  likelihood  of  being  any  part  at  all  of  the  par 
ticular  object  under  observation,  is  as  unlikely  as  anything  well 
can  be.  Yet  this  is  the  system  of  Leibnitz. 
We  may  well  suspect  that  he  became  confusing  when  he  at 

tempted  to  apply  it  definitely,  as  in  the  following  example.  In 
discussing  the  relation  of  body  and  mind,  he  maintained  that 

1  It  is  true  that,  following  his  same  Method  of  Calculus  or  of  Infinitesimal  Differ 

ences  Leibnitz  could  as  well  have  "deduced"  a  numerical  plurality  of  "absolutely 
separate  and  indivisible  individuals  "  from  one  continuous  outer  world,  as  he  did  a 
diverse,  qualitative  universe  from  a  blank,  qualitativeless  "  potentiality."  But  it  is  not 
likely  that,  under  the  present  theory  of  a  homogeneous  plenum,  he  would  have  been 
tempted  to  do  this. 
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the  human  body  is  a  constellation  of  spirit-atoms  or  monads, 
each  one  of  which  mirrors  or  perceives  every  other,  though  in 

varying  degrees.  The  "  soul  "  of  that  body  is  an  atom  of  it  that 
mirrors,  perceives  or  knows,  all  constellations  or  objects  more 

clearly  than  does  any  other  monad  of  that  body ;  and  that  knows 

that  particular  body  more  warmly  and  personally  than  any  other 
in  the  universe.  But  if  so,  then  must  we  put  to  Leibnitz  this 

question:  In  what  part  of  the  body  is  this  soul-atom  located, 
and  in  what  part  of  the  world,  that  it  is  so  superior  to  its  neigh 

bors  ?  and  wherefore  or  wherein  is  it  so  peculiarly  related  to  the 

body  and  to  the  world,  either  externally  or  internally  ?  Leibnitz, 

foreseeing  the  difficulties  that  rise  from  attributing  proportional 

degrees  of  perceptual  power  to  different  localities,  either  of  the 

body  or  of  the  map  of  the  universe,  emphatically  answers :  The 

soul  is  not  spatially  connected  with  any  part  of  the  body  or  of 

anything.  That,  he  declares,  is  impossible,  for  space  and  exten 

sion  are  phenomena  only  of  the  inner  or  spiritual  picture;  and 

outer  objects  are  not  spatial  at  all.  But  here  we  must  ask  again : 

If  this  spirit-atom  is  no  definite  spatial  part  of  the  outer  body 

and  of  the  world,  in  what  sense,  then,  is  any  other  atom  a 

"part"  of  them?  Why,  then,  is  any  particular  soul  "in"  any 

particular  body  more  than  "  in"  any  other  body?  If  the  outer 

constellations,  that  physicists  conceive  to  constitute  "bodies" 
solely  because  of  their  spatial  arrangement  or  form,  have  no  such 

form,  nor  any  extension  whatsoever,  what  reason  is  there  for 

conceiving  these  objects  or  their  atoms  to  exist  at  all,  or  that 

there  is  any  such  "outer  world"  as  physics  assumes?  Nothing 
is  more  trite,  to-day,  than  that  its  physics  deals  alone  with  these 

supposed  spatial  traits  of  its  outer  world.  Strike  these  out  and 

why  does  not  its  world  vanish  utterly,  as  it  did  with 

Berkeley?  Another  example  of  Leibnitz'  inconsistency  is  when 
he  declares  we  do  not  see  the  "  cracks  "  or  spaces  that  actually 
separate  the  atoms,  because  our  perceptive  powers  are  imperfect 

and  confused.  Why  speak  of  "  cracks  "  if  there  is  no  outer  space, and  atoms  are  not  extended  at  all  ? 

70.  That  Leibnitz  is  contradictory  and  at  sea  in  all  this,  and 

that  he  failed  in  his  main  problem  is  certain.  But  his  attempt 

to  solve  it  in  the  general  direction  he  did,  must,  if  I  mistake  not, 

eventually  count  more  to  his  greatness,  than  does  his  failure, 

against  it.  And  by  this  "  general  direction  "  I  mean  his  endeavor, 
with  keen  philosophical  insight,  to  preserve  the  outer  objects  by 
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some  sort  of  solution  of  them,  while  at  the  same  time  recog 
nizing  that  our  pictures  of  them  are  wholly  psychological  and  in 
us;  this,  rather  than  jumping  to  the  easy  conclusion,  as  Berkeley 

did,  that  outer  objects  do  not  exist  at  all.  It  was  Leibnitz' 
shortcoming  that  he  could  neither  wholly  free  his  mind  of  the 
old  spatial  characteristics  that  are  commonly  assigned  to  the 
outer  world,  nor  conjure  up  others,  in  accord  with  the  discovery 
that  our  spatial  pictures  are  in  us,  that  at  all  plausibly  would 
take  their  place.  This,  however,  was  the  natural  limitation  of 
his  historical  date ;  and  we  shall  see  the  main  course  of  cosmology, 
from  his  day  to  our  own,  struggling  slowly  forward  to  the  goal 

toward  which  he  pointed  but  which  he  failed  to  reach.1 
71.  As  to  the  problem  of  Innate  Ideas,  which,  as  we  have 

seen,  had  been  made  the  crucial  issue  of  the  hour  —  Leibnitz 
favored  them.  One  of  his  main  writings  was  in  their  defence, 
against  John  Locke.  In  accord  with  his  system  Leibnitz  declared 
all  ideas,  even  primary  sensations,  to  be  innate.  Every  individual 
monad  unfolds  wholly  by  laws  of  its  own.  Its  pictures,  percep 

tions,  and  knowledge  correctly  mirror  the  outer  world  —  that 
is  to  say,  the  other  monads,  collectively  —  solely  because  of  a 

"Pre-established  Harmony,"  ordained  by  God, between  the  mirror 
of  each  and  the  life  of  all.  Curiously  enough,  the  chief  in 
fluence  of  Leibnitz  regarding  innate  ideas  and,  indeed,  for  psy 
chology  generally,  comes  from  his  insistence  upon  the  uniqueness 

of  the  "  intellect's  "  cognitive  and  compounding  functions ;  this 
as  against  the  "  experience  "  teachings  of  Locke  and  the  English 
School.  In  a  word,  he  is  the  true  father  of  the  opposite,  German 

or  Rational  School.  And  I  call  this  "  curious,"  because,  according 
to  his  own  system  of  Pre-established  Harmony  all  our  sensations, 

ideas  and  knowledge  should  be  precisely  as  much  "  experiential  " 
as  "rational "  and  "  innate  " ;  they  should  seem  wholly  the  latter 
when  viewed  as  unfolding  within  the  one  individual,  and  they 
should  appear  wholly  the  former  when  mirroring  other  monads 
and  the  outer  world.  It  is  to  be  regretted  that  Leibnitz  was  not 
drawn  on  to  unravel  the  more  intimate  psychology  of  these  cog 
nitive  or  intellectual  processes  and  their  exact  relation  to  the 
outer  processes  which  they  mirror,  rather  than  to  plunge  into 

1  So  confused  is  Leibnitz,  and  so  inconsistent  his  language  that,  formerly,  some  of 
his  greatest  students  (for  example  Kuno  Fischer)  understood  him  to  attribute  some 

sort  of  corporeality  to  his  atom,  co-ordinately  to  the  "space"  rilled  by  the  representa 
tion  of  each  in  our  vision.  This,  however,  has  been  set  right  by  J.  E.  Erdmann. 
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system-building   with   these   data  unfurnished.      Without   them 
he  failed ;  to  furnish  them  is  the  work  he  left  undone. 

72.  To  the  problem  of  The  Reliability  of  Knowledge,  Leibnitz 
adds  little.    According  to  his  system  knowledge  should  be  reliable 
just  in  proportion  as  it  mirrors  clearly.     But  he  as  little  gives 
any  rule  for  determining  when  it  does  mirror  clearly  as  he  ex 
plains  how,  why,  or  in  what  sense  the  inner  pictures  mirror  the 
outer  things  ever  or  at  all. 

73.  As  to  Faith,  Leibnitz  declares  it  and  reason  must  agree. 
As  to  Theistic  Teleology,  his  whole  system  is  framed  to  its  sup 

port:    his  monads  are  created  by  God;    their  "potency"  comes 
from  Him ;   their  unfolding  is  by  His  grace ;   their  "  harmony  " 
is  "  pre-established  "  by  Him ;    their  "  purpose  "  is  to  fulfil  His 
will ;    and  their  end   is  to  be  like   Him  —  save  under  certain 
orthodox  contingencies.     As  to  the  guiles  of  logic,  that  so  en 
snared  Aristotle  and  the  Scholastics,  and  even  those  who  came 
after  Leibnitz,  the  latter  was  remarkably  free,  save  in  the  planting 

of  his  philosophic  prime  or  "  potential  substance."  1 
74.  In  a  word,  Leibnitz  may  be  located  and  summarized  for 

the  history  of  cosmology  as  follows :    He  transformed  the  new 
Cartesian  Dualism  into  a  Cosmologic  Idealism,  rather  than,  as 
did    Berkeley,    into    an    Anthropic    Idealism.      He    saw    with 
Berkeley,  and  as  Descartes  did  not  see,  that  the  whole  spatial 
picture  —  its  extension  as  well  as  its  colors  —  is  in  us.     He  de 
nied  spatial  or  extended  attributes,  of  any  kind,  to  the  outer 
world.    Yet  he  was  still  under  the  traditional  delusion  that  outer 

objects  must  "  resemble  "  the  "  copies  "  that  "  mirror  "  them  in 
us.     He,  therefore,  failed  utterly  to  replace  the  outer  world  of 
physics,  which,  by  denying  it  any  sort  of  spatial  character,  he 
destroyed. 

75.  CHRISTIAN  WOLFF  (Breslau,  1679-1754).     This  author 
deserves   mention   here   because   of   his   educative   influence    in 

Germany.    There,  he  did  more  to  bring  "  text-book  "  psychology, 
philosophy,  theology,  and  the  humanities  home  to  a  wide  circle 
of   students   than  any  man  before   Kant.      Scarcely  can   he  be 
cited  as  original  in  anything,   or  more  than  a  tolerably  close 

1  Very  consistently  with  his  system  of  Pre-established  Harmony,  Leibnitz  exactly 
paralleled  the  sort  of  lawful  governance  or  connection  that  in  mental  life  is  called 

"logic,"  by  the  sort  of  lawfulness  that  in  the  physical  world  is  called  "cause  and 
effect."  "Conceivability "  he  paralleled  with  "fact,"  and  logical  "identity"  with 

physical  "  conformity." 
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exponent  of  Leibnitz.  His  school  is  the  first  of  the  German  or 
Rationalistic  School. 

76.  DAVID  HUME.  (Edinburgh,  1711-1776.)  As  a  cosmolo- 
gist,  this  author  is  markedly  destitute  of  constructive  endeavor. 
While  his  language  is  beautifully  lucid,  his  philosophic  vision, 
save  in  the  spots  he  brings  under  his  nearly  perfect  microscope, 
is  not  wide.  His  influence  rises  from  emphasizing  and  clarifying 
certain  thoughts  at  a  certain  juncture  in  the  development  of  our 

problem. 
The  psychological  writings  of  Locke  are  fomenting;  Leibnitz 

and  Berkeley  have  denied  any  spatial  outer  world,  and  have 

propounded  Idealism!  The  latter  in  particular,  and  in  Hume's 
own  country,  has  shown  that  we  get  our  notions  of  a  permanently 

enduring  "  substance "  through  certain  permanent  associations 
of  ideas !  Hume's  soundest  and  most  original  comments  are, 
that  the  notion  that  the  human  mind,  soul,  or  spirit,  is  a  per 
manent  entity  or  substance,  rises  through  a  precisely  similar 
process  of  association  to  that  which  forms  the  notion  of  physical 

substance;  and  that  our  notions  of  "cause  and  effect,"  of  law, 
order,  and  necessity,  rise  also  similarly,  from  the  persistent  re 
currence,  throughout  life,  of  definite  so-called  original  sensory 
perceptions,  their  fainter  copies  or  ideas,  and  the  various  com 
bined,  abstract,  or  universal  ideas  formed  of  these. 

All  this  may  well  be  so.  But  the  conclusions  deduced  by  Hume 
from  it,  and  the  premises  and  arguments  he  used  in  reaching 
them,  are  quite  another  matter.  He  marshals  his  forces  in  three 
platoons.  First  he  brings  up,  as  one  of  the  greatest  achievements 

of  philosophy,  Berkeley's  "  demonstration "  that  each  abstract 
idea  is,  in  itself,  a  concrete  state  of  mind  or  preservative  picture ; 

for  example,  that  every  idea  of  "  table  in  general  "  must  be  a 
definite  mental  image  of  some  definite  sort  of  table.  Second,  he 
lines-in  the  accepted  notion  of  his  day  that  ideas  constitute 
exact  knowledge  in  proportion  as  they  are  copies  of  their  object. 

And  third,  he  trots  forward,  as  a  stalking-horse  to  be  shot,  flayed, 
and  quartered  in  the  processes  of  his  arguments,  the  assumption  of 
Locke  that  we  know  with  certainty  the  primary  or  real  attributes 
of  material  substances  because  they  awaken  in  us  perceptions  that 

are  exact  copies  of  them;  while  we  only  know  of  their  so-called 

"  secondary  attributes,"  and  that,  too,  very  indefinitely,  because  of 
their  powers  to  work  certain  effects  in  us  that  in  no  way  resemble 
any  attribute  of  the  substances  themselves. 
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Having  thus  moulded  his  bullets  and  marched  up  his  men, 
Hume  proceeds  to  shoot  to  death  every  former  ghastly  conviction 
of  man.  Since  our  notions  of  objects  and  substances  are  com 

pounded  ideas,  —  are  mere  hodge-podge  products  of  the  asso- 
ciational  activities  of  our  own  minds,  —  therefore  they  can  be 
exact  copies  of  nothing.  Therefore  we  have  no  ground  for  sus 

pecting  that  any  objects  or  substances  exist  —  material  or  mental, 
atoms  or  souls;  none  for  believing  there  is  any  outer  world,  and 
as  little  for  conceiving  that  the  mind  or  spirit  of  any  man  is  more 
than  a  mere  succession  of  phantasies.  This  is  the  famous  Phe 
nomenalism  of  Hume.  Moreover,  and  also,  since  our  notions  of 

"  cause,"  "  necessity,"  and  "  certainty  "  are  mere  associational 
results  of  habitual  successions,  therefore  we  have  no  ground  for 

extending  our  "  beliefs "  beyond  this  succession  of  phantasies 
from  which  they  rise ;  nor  for  attributing  to  them  greater  validity 

than  that  of  habit.  This  is  Hume's  scepticism. 
77.  The  result  of  such  a  bomb  in  an  age  burningly  occupied, 

one  camp  in  reconciling  reason  with  faith  and  the  other  in  dis 
paraging  both,  is  easily  imagined.  It  seemed  like  exploding  all 
belief  in  the  material  world,  souls,  and  God  in  one  puff.  Men 

were  genuinely  panic-stricken  —  Immanuel  Kant  among  the  num 
ber,  as  we  shall  next  see.  Whether  Hume  himself  took  his 
writings  quite  so  seriously  is  not  certain.  In  his  youthful  and 

most  important  "  Treatise  "  he  seems  to  tell  his  last  thoughts ; 
in  his  maturer  "  Inquiry  "  he  declares  that  they  are  merely  the oretical  and  not  final. 

Be  this  as  it  may,  it  is  not  now  difficult  to  form  a  correct  esti 
mate  of  Hume  and  of  his  influence  in  developing  our  problem. 
Undoubtedly  our  notions  of  necessity,  causality,  and  truth  are, 
directly,  the  products  of  the  associational  habits  of  the  brain; 
and  these  have  their  ground  in  the  laws  of  nature.  But  this  is 
no  argument  for  Scepticism,  for  it  merely  stakes  all  doubt  on  the 
perfection  or  imperfection  of  these  laws.  And  to  assume,  out 
right  that  they  are  unreliable  is  to  beg  the  whole  decision. 

Hume's  chief  error,  however,  is  that  of  the  psychology  and  tra 
dition  of  his  day  in  conceiving  that  percepts  and  concepts  repre 
sent  truth  proportionally  as  they  are  pictorial  copies.  Take  away 
this  premise  and  his  mind-woven  ideas  of  substance  may  or  may 
not  mean  permanent  atoms,  souls,  and  God.  But  to-day  psy 
chology  has  left  this  notion  far  behind,  and  no  more  conceives  that 
ideas  must  be  facsimiles,  to  be  true,  than  that  the  face  of  a  clock 
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must  be  a  duplicate  of  the  electric  key  that  governs  it,  in  order  to 
tell  correct  time;  or,  again,  than  that  the  doctrine  of  The  Con 
servation  of  Energy  is  based  in  pictorial  portraiture. 

78.  Correct  these  palpable  errors,  and  Hume's  Phenomenalism 
becomes    merely    one    of    the    many    tentative    and    imperfectly 

worked-out  suggestions  that  have  been  offered  for  Cosmology. 
His  profit,  for  the  development  of  our  problem,  lies  in  his  reduc 
tion  of  Berkeleian  Idealism  to  its  logical  conclusions  or  lowest 
terms,  and  exhibiting  these  with  some  simplicity.     That  he  did 
not  perfectly  succeed,  even  in  this,  and  that  he  did  not  go  further, 
is  mitigated  no  little  by  the  fact  that  philosophy  wandered  into 
inky  darkness  immediately  after  Hume,   and  in  many  regions 
has  not  yet  regained  even  his  clearness  —  much  less  advanced 
successfully  from  it. 

79.  IMMANUEL  KANT  (Konigsberg,  1724-1804).     No  philo 
sophic  writer,  save  Aristotle,  ever  so  completely  captivated  the 
world  and  for  a  time  enslaved  it  as  Kant.     None  has  been  more 

profusely  studied,  and  regarding  none  have  been  formed  such 
contrary  opinions.     Of  these,  however,  the  sky  shows  some  signs 
of  clearing.     Heretofore,  veritable  libraries  have  been  written  of 
warring  interpretations  of  him.     Now,  there  is  no  excuse  for 
misconceiving  whether  his  thoughts  are  clear  or  obtuse;    or,  as 
is  more  practically  to  the  point,  for  exaggerating  either  his  wis 
dom  or  his  folly.    No  one  will  deny  that  he  is  less  blindly  followed 
than  formerly.     Few  survive  who  accept  his  system  as  a  whole, 
and  his  importance  must  be  found,  if  at  all,  in  his  general  weight 
rather  than  in  his  distinctive  system. 

80.  In   general,   interpreters   of   Kant  are   divided   into   two 
schools :   those  who  conceive  that  he  worked  out  his  system  com 
pletely  before  he  first  wrote  it,  and  those  who  see  it  unfolding  and 
changing,  as  he  wrote,  even  to  his  last  day. 

Of  the  first  school  are  those  who  make  of  Kant  a  full-fledged 
Individual-Idealist  at  the  start  and  in  direct  following  from 
Berkeley.  The  fact  that  the  language  of  the  first  parts  of  The 
Critique,  if  taken  literally,  is  irreconcilable  with  such  an  idealism 
is  got  over  in  this  school,  by  saying  that  Kant  began  with  the 
common  usage  of  words,  in  order  the  more  easily  to  lead  up  to 
the  extraordinary  new  view  of  things  which  he  sought  to  intro 
duce,  and  which,  when  introduced,  was  to  throw  a  new  inter 

pretation,  backward,  upon  all  his  words  from  the  beginning. 
There  are  many  difficulties  rising  against  this  claim  even  when 
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we  attempt  to  follow  the  course  it  marks  out  for  itself.  But  in 
addition  is  the  fact  that  Kant  never  reaches  any  point  where  he 

turns  and  himself  throws  such  a  light  backward,  avowing-  his 
having  used  such  tactics  and  elucidating  his  former  course  in  its 
final  meaning.  Therefore  and  because  he  never  does  reach  literal 
clearness,  the  assertion  that  he  planned  to  begin  obscurely  and 
only  failed  in  removing  his  veil  becomes  awkward.  Since,  as  his 
admirers  admit,  he  did  not  end  clearly,  it  seems  easier  to  conclude 
he  did  not  begin  clearly,  rather  than  that  he  did  begin  thus  and 
wrote  himself  into  a  fog. 

The  other  school  conceives  that  Kant  always  intended  to  say 
what  he  meant ;  that,  at  the  start,  he  believed  in  a  physical  world 
of  some  sort  outside  of  the  human  mind ;  that  he  began,  in  other 
words,  with  Leibnitz  and  Locke  rather  than  with  Berkeley ;  and 

that  he  became  an  anthropic  idealist  by  growing  into  one  con- 
tradictorally  of  his  initial  presumptions. 

That  he  began  with  Leibnitz  at  least  seems  historically  likely, 

since  Kant's  early  instructions  and  surroundings  were  of  the 
Leibnitz-Wolfian  School.  Also  Kant's  system,  however  viewed, 
is  more  kindred  to  Leibnitz  than  to  Berkeley  in  that  its  most  strik 
ing  feature  is  the  explanation  of  nature  rationally  or  by  laws 
within  the  mind,  rather  than  by  an  influence  working  on  the  mind 
from  zvithout;  that  is,  than  by  a  direct,  divine  control.  Then, 

too,  it  seems  more  in  harmony  with  Immanuel  Kant's  simple  life, 
that  he  should  write  straightforwardly  rather  than  artfully.  To 
claim,  as  is  a  main  contention  of  the  first  school,  that  Kant  was  a 

Berkleian  in  the  first  edition  of  his  "  Pure  Reason,"  that  he  was 
frightened  by  the  criticisms  heaped  upon  this,  and  that  six  years 

after,  in  order  "  to  hedge,"  he  put  forth  a  changed  edition,  raises 
this  difficulty :  that  it  makes  its  hero  a  coward  and  moral  dere 
lict.  And  since  the  only  possible  motive  for  this  contention  is  to 
make  Kant  intellectually  more  consistent  than  by  taking  him 
literally,  it  would  seem  to  his  credit  to  interpret  him  as  honest 
rather  than  intellectually  perfect. 

But  even  to  grant  that  he  was  covert  by  no  means  furnishes 
a  final  estimate  of  his  system ;  and  there  still  remains  to  consider 
if  he  be  more  consistent  or  perfect  under  a  Berkleian  interpreta 
tion  than  a  dualistic  one.  In  the  heat  of  the  idealistic  movement 

of  the  past  century  this  could  well  be  taken  for  granted.  But 

to-day,  perhaps  the  weight  of  best  opinion  conceives  that  to  read 
a  Berkleian  interpretation  into  Kant  only  makes  him  out  a  worse 
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philosopher  than  to  take  him  literally.  This  I  shall  presently 
discuss.  In  any  case,  I  have  now  said  enough  to  put  the  reader 
on  guard  for  opposing  views. 

81.  To  those  not  having  the  details  of  history  well  in  mind, 
the   following  additional   summary   of  the  problems   that  were 
brought  to  Kant,  of  the  way  they  personally  affected  him,  and  of 
the  general  notions  he  framed,  at  first  and  afar  off,  for  their 
solution,  may  be  of  service. 

The  idealism  of  Berkeley  and  Leibnitz  had  come  to  a  crisis. 
Kant  was  filled  with  the  feeling  that  heaven  and  earth  could  be 
saved  only  by  solving  the  phenomenalism  and  by  refuting  the 
scepticism  of  Hume.  To  pretend  any  longer  to  know  an  outer 
world,  he  deemed  impossible.  But  a  wonderful  thought  struck 

him  —  the  "  Copernican  Revolution."  Show  it  is  possible  for  the 
mind  to  form  its  own  objects!  No  one,  in  his  senses,  doubts 
mathematics  and  geometry;  show,  then,  that  our  knowledge  of 
objects  is  formed  through  the  same  principle  with  these,  and 
Hume  is  answered!  Moreover,  this  will  be  no  ordinary  accom 

plishment  !  It  will  transcend  psychology  in  that  it  will  "  reveal 
the  foundations  "  in  place  of  "  merely  explaining  "  the  facts ;  and 
it  will  transcend  philosophy  in  that  it  will  "  explain  the  facts  " 
in  place  of  merely  revealing  (i.  e.,  dogmatizing  about)  the  foun 

dations.  This  in  brief  was  the  working  of  Kant's  endeavor. 
82.  Kant  begins,  at  least  literally,  with  a  dualistic  cosmos  of 

"  things  "  and  "  minds."     These  things  "  affect  "  or  "  impress  " 
the  mind.     There  rises  a  particular  "  image  "  or  picture,  or  set 
of  pictures.     A  continuous  panorama  of  such  pictures  fills  the 
waking  mind. 

For  example,  certain  things  affect  my  mind  and  certain  images 
appear  in  my  vision  —  say  of  a  strange  cat  running  in  at  one  of 
my  study  doors  and  out  at  the  other.  Science  explains  this, 
to-day,  much  as  did  Descartes;  or  by  assuming  certain  events 
outside  my  mind  —  a  real  cat  and  a  hall,  and  a  world  beyond, 
with  the  cat  approaching  in  it  before  its  image  appeared  in  my 
mind.  The  mere  images  of  my  individual  mind  regarded  of 
themselves,  or  as  "  original  experiences,"  would  seem  lawless, 
disconnected,  meaningless,  were  no  hypothetical  particulars  thus 
filled  in  to  make  up  a  wide  world  of  continuous  performance  in 
which  the  few  particulars  indicated  by  my  fitfully  appearing 
images  are  parts.  The  full  world  of  particulars,  thus  assumed, 
is  commonly  called  "  nature." 



76  A    TREATISE    ON    COSMOLOGY. 

Kant  rejects  such  assumptions.  He  is  alive  to  the  new  notion 

of  his  times,  that  "  space "  and  "  extension "  are  words  that 
apply  only  to  our  mental  life;  and,  in  accord  with  Berkeley  and 
Leibnitz,  he  denies  to  his  outer  things  all  the  attributes  called 

"  primary,"  by  John  Locke,  as  well  as  all  "  secondary  "  ones.  He 
declares  it  impossible  even  to  conceive  them  to  possess  substance, 
extension,  impenetrability,  weight,  color,  or  taste;  to  be  in  any 
time,  —  past,  present,  or  future ;  to  be  capable  of  any  sort  of 
change;  to  be  either  lawful  or  causal;  and,  to  have  been  con 
sistent,  he  should  have  spoken  of  them  neither  in  the  singular  nor 

in  the  plural,  —  though  he  does  call  them  things,  —  since  he 
makes  "  number  "  depend  on  change.  In  short,  they  are  beyond 

the  pale  of  possible  knowledge  precisely  with  Mr.  Spencer's Unknowable. 

83.  Science  assumes  that  our  images  are  determined,  in  part, 
by  certain  particulars  of  the  outer  things.     Having  sponged  out 
all  these  particulars,   Kant  assumes  every  image  to  be  wholly 

determined  from  within  the  mind.     Certain  "  given  "  sensations 
become  a  particular  image,  —  that  of  the  cat  rather  than  that  of 

a  dog,  or  of  a  triangle,  —  because  of  certain   "  forms  "   lying 
already,  beforehand  or  "  a  priori "  in  the  mind. 

Concerning  what  Kant  means  by  these  "  forms,"  there  are  two 
schools  of  opinion.  By  one,  each  particular  image  is  merely  man 
ufactured  according  to  a  particular  before  existing  mental  rule 

or  law.  By  the  other,  an  infinite  number  of  possible  "  forms  " 
are  stored,  perpetually,  in  the  mind  "  in-blank  "  or  empty  of  all 
sensory  content — or  much  as  Plato's  ideas  were  stored  in  heaven ; 
and  the  mind  chooses  and  makes  use  of  some  one  of  these,  for 

receiving  the  "  given  "  sensations  and  moulding  them  into  a  par 

ticular  image,  through  a  "  fundamental  law  of  all  knowledge," 
which  it  is  Kant's  main  purpose  to  disclose. 

84.  Leaving  this  dispute  open,  we  go  forward  and  learn  from 
Kant  that,  in  any  case,  a  part  of  this  fundamental  process  of 
determination   and   manufacture   is   as   follows:     Such   original 

images  as  have  occurred  once  may  combine  into  more  or  less  per 

manently  recurring  groups  according  to  the  well-known  Laws  of 
Association  of  Aristotle,  of  Locke,  and  of  Hume.     And  some  of 
these  groups  become  so  fatally  associated  that  we  conceive  them 
to  be  necessarily  grouped.    For  example,  a  child  may  first  perceive 

a  color ;  then  a  color  and  a  shape ;  then  a  "  mew  "  ;  then  a  color, 
shape,  and  "  mew  " ;   then  a  heft  and  a  softness ;    then  a  color, 
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shape,  "  mew,"  heft,  softness,  and  a  name;  and  so  on  till  all  the 
separate  perceptions  are  welded  by  these  Laws  of  Association 

into  the  one  particular  object  —  that  cat.  In  this  way  all  so- 

called  "  objects  "  are  formed.  They  have  no  existence  save  in 
the  one  mind  that  perceives  them.  When  perceived  they  are 
mere  passing  phenomena  or  phantoms.  And  they  are  what  they 
are  solely  because  that  mind  has  put  together  certain  sensations 
in  just  that  way  in  fulfilment  of  the  fundamental  law  of  knowl 
edge  that  Kant  is  to  reveal.  They  are  in  no  way  determined  by 

outer  "  things,"  and  nowhere  in  the  universe  is  there  anything  in 
any  least  particular  corresponding  to  them.  The  sum  total  of 

such  objects  and  their  manoeuvres  are  the  real  "  nature,"  and  for 
any  man  "  nature  "  is  nothing  other  or  more.  Not,  as  is  com 
monly  supposed,  do  objects,  lying  outside  of  the  mind,  generate 
knowledge  in  us  in  conformity  with  those  objects;  but  the  mind 
generates  the  objects  from  within  itself  in  conformity  with  its 

own  laws  of  knowledge.  This  is  the  "  Copernican  Revolution  " 
that  Kant  essayed  to  perform,  and  therein  is  the  distinguishing 
feature  of  the  Kantian  Cosmology. 

85.  While  the  Laws  of  Association  thus  account  for  a  part 
of  the  mental  panorama,  they  do  so  only  for  a  comparatively 
unimportant  part;    indeed  so  unimportant  that  Kant  speaks  of 

them  as  the  "  mere  Laws  of  Association."     The  "  one  funda 

mental   law  of  all  knowledge "   he   has  not   yet   reached.      Be 
fore  following  him  to  it,  however,  the  following  fact  should  be 
noted. 

According  to  all  investigators,  save  Kant  and  his  followers, 
the  Laws  of  Association  apply  only  to  the  images  derived  from 
original  appearances,  and  never  to  the  combination  and  following 
of  originals  themselves  into  objects  and  their  events.  This  is 
important  to  observe,  since  it  is  largely  by  applying  these  laws 
in  ways  for  which  he  offers  no  least  attempt  at  justification,  and 
in  which  no  psychologist  now  thinks  of  applying  them,  that  Kant 
is  able  to  give  his  system  that  first  look  of  plausibility  which  for 
many  it  still  possesses. 

86.  We  now  go  to  his  main  law  or  process.    Commonly,  after 

deriving  its  "  copies  "  from  its  "  originals,"  psychology  goes  on 
to  weld  these  latter  into  abstract  concepts  by  means  of  the  same 
Laws  of  Association.     How  Kant  supposes  particular  concepts 
are  determined  I  am  unable  to  decide  with  confidence.     In  his 

most  official  exposition  he  declares : 
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"It  is  the  privilege  as  well  as  the  duty  of  transcendental  philosophy, 
to  proceed  in  the  search  for  its  conceptions  upon  a  definite  principle ; 
for  these  conceptions  spring  from  the  understanding  pure  and  un 
mixed,  and  therefore  must  be  connected  together  in  the  unity  of  a 

single  conception  or  idea." 

I  am  not  sure  whether  or  not  it  be  his  notion,  here  and  finally, 
that  an  infinite  number  of  particular  concepts  lie  in  the  mind 
a  priori  as  ultimates,  just  as  may  the  infinite  number  of  image 
forms;  or  if  he  conceives  them  built  up,  in  the  just  mentioned 
orthodox  method  of  Association.  Most  I  incline  to  believe  he 

began  in  the  usual  notion  and  worked  himself  into  the  other 
proportionally  as  he  struggled  to  evolve  nature  from  within  by 

his  "  one  logical  principle."  But  be  this  as  it  may,  we  have  chiefly 
to  note  that  he  has  not  yet  produced  any  particular  conception  by 
any  method.  If  he  supposed  them  to  be  derived  from  original 
images,  through  association,  he  has  yet  produced  no  particular 
original  image.  And  if  he  supposed  them  to  be  determined 
directly,  he  has  yet  to  show  how  both  particular  images  and  par 
ticular  concepts  are  determined  and  brought  into  play,  one  rather 
than  any  other. 
'87.  Fully  to  master  Kant,  therefore,  we  must  follow  him 

into  his  citadel  and  witness  his  central  principle  in  the  actual 

process  of  "  producing  nature  "  in  all  its  particularity.  "  Con 
ceptions,"  he  tells  us,  "  are  based  on  the  spontaneity  of  thought  "  ; 
and  "  The  faculty  of  thought  is  the  same  thing  with  the  faculty  of 
judgment."  "  In  this  way  there  arises  exactly  the  same  number 
of  pure  conceptions  of  understanding,  applying  a  priori  to  all 

objects  of  perception,  as  there  are  logical  functions  of  judgment." 
These  are  as  follows,  there  being  four  major  functions  or  cate 
gories  of  activity,  and  under  each  of  these  three  sub  or  lesser  ones : 

TABLE  OF  THE  CATEGORIES. 

(i)  Quantity: 

Unity, Plurality, Totality. 

(2)  Quality: 

Reality, 
Negation, Limitation. 

(3)  Relation  : 
<  Inherence  or  > 
{  Subsistence,  ) 

<  Causality  and  \ 
\  Dependence,   \ j  Community  or 

(  Reciprocity. 

(4)  Modality: 
(  Possibility  or  7 
(  Impossibility,  ) 

{  Existence  or       ? 
^  Non-Existence,  £ J  Necessity  or I  Contingency. 

"  This  table,"  Kant  assures  us,  "  has  not  been  left  to  the  uncer 
tain  suggestions  of  empirical  induction,  but  has  been  drawn  up 
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systematically,  on  the  basis  of  a  single  principle,  namely,  the 

faculty  of  judgment  or  of  thought." 
These  are  the  great  primary  moulds  for  all  that  comes  to  the 

mind.  All  the  raw  material  or  "  given  "  sensations  that  fall  into 
its  general  hopper  get  their  first  rude  determination  from  one  or 

more  of  these  "  categories."  They  are  "  the  primary  and  a  priori 

conditions  of  all  possible  experience." 
88.  At  this  point,  however,  it  is  necessary  to  emphasize  the 

fact  of  these  disparate  raw  materials  or  "  given  sensations  "  being 
gathered  into  any  one  hopper  at  all.     If  they  were  isolated  from 

one   another,   like   different   minds,   they   would   be  joined   into 

united  objects  and  experiences  never.     The  fact  that  they  are  so 

joined   implies   "  a   certain   synthesis "    that,   of  course,   accords 

with  Kant's  "  supreme  principle  of  all  knowledge  " ;   the  one  ulti 

mate  principle  that  he  now  calls  "  The  Original  Synthetic  Ifhity 

of  Apperception." 
It  is  this  one  supreme  principle  that  is  to  gather  the  given, 

disparate  sensations  both  into  the  one  hopper,  and  thence  into  the 
successive  or  more  particularizing  moulds.  Let  us,  then,  conceive 

it  to  be  so  far  active  that  certain  sensations  are  gathered  into 

a  hopper,  and  into  its  categories.  Some  object  is  now  so  far 

determined  that  it  is  doomed  to  be  a  "something  unitary,"  "some 
thing  real,"  "  something  caused,"  "  something  necessitated."  All 
that  is  lacking  is  the  particularity  whereby  it  shall  be  a  cat  rather 

than  a  dog  or  a  triangle  or  a  sonata,  and  shall  be  that  particular 

cat  which  ran  through  my  hall  and  had  an  itinerary  and  a  history. 

89.  Just  how  the  moulds  close  in  upon  this  particularity  is 

the  most  unique  invention  of  this  most  uniquely  inventive  of  all 

philosophers.     Kant  calls  the  guiding  lever  the  "  transcendental 

schema."     So  supremely  important  is  it  that  I  must  let  Kant 
describe  it  in  his  own  words. 

"  If  I  set  down  five  points  one  after  the  other,  thus   I  have 
before  me  an  image  of  the  number  five.  But  if  I  think  simply  of 

number  —  of  any  number  at  all,  be  it  five  or  a  hundred  —  my 
thought  is  rather  of  the  method  by  which  a  certain  sum,  say  a 
thousand,  may  be  presented  in  an  image.  It  would,  in  fact,  be  very 
hard  to  compare  the  image  of  so  large  a  number  as  a  thousand  with 
the  conception  of  it.  Now  the  consciousness  of  a  universal  process 
of  imagination,  by  which  an  image  is  provided  for  a  conception,  is 

what  I  call  '  the  schema  of  a  conception.' 
"  In  point  of  fact,  schemata,  and  not  images,  lie  at  the  foundation 
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of  our  pure  sensuous  conceptions.  ...  It  is  a  rule  by  which  a  per 
ception  is  determined  in  conformity  with  that  conception.  The 
conception  of  a  dog,  for  instance,  is  a  rule  for  the  guidance  of 

imagination  in  tracing  out  the  figure  of  a  certain  four-footed  animal." 

This  rule  or  guiding  lever  having  been  supplied,  we  watch  its 

application  breathlessly.  Down  it  goes!  and  we  have  the  fully 

perceived  experience  of  our  illustration.  Just  how  it  turned  out 

that  we  perceive  it  to  be  the  cat  running  in  at  my  door  rather 

than  a  dachshund  running  up  a  mountain  road  in  imitation  of 
a  buck-board  is,  of  course,  the  central  problem  which  Kant  started 

out  to  explain.  How  are  we  surprised,  then,  to  hear  Kant  declare 

of  the  process,  when  he  has  brought  it  to  final  exemplification: 

"  This  schematization  of  our  understanding,  in  its  application  to 
phenomena  and  to  their  pure  form,  is  an  art  hidden  away  in  the 

depth  of  the  human  soul,  the  secret  of  which  we  need  not  hope  to 

drag  forth  to  the  light  of  day." 

90.  So  long  has  Kant  been  esteemed  the  greatest  of  philos 

ophers  that  a  modest  critic  hesitates  to  run  counter  to  this  full 

ocean  of  opinion.  But  cruelly  putting  him  on  honor,  and  crowd 

ing  him  to  the  blush,  no  student  can  now  deny  that  Kant  started 
out  to  remanufacture  nature,  in  its  full  particularity,  within 

the  mind ;  and  that  he  left  it  amazingly  "  in  the  crude  "  and undetermined. 

If  we  accept  his  main  declarations,  that  our  original  experiences 

are  in  no  conceivable  way  determined  by  outer  things,  then  must 

we  note  that  he  only  gives,  in  lieu  of  the  determining  power 

ordinarily  attributed  to  them  by  science,  his  forms,  his  Laws  of 

Association,  his  Categories,  and  his  Schematization.  The  first 

of  these  are  inadequate  in  that  there  is  nothing  about  them  to 

decide  either  what  sort  of  content  or  sense-elements  shall  be  given 

for  any  object  or  event,  or  which  one  of  an  infinite  number  of 

possible  forms  is  to  be  put  forth  from  the  mind  for  their  specific 

moulding  and  reception;  for  "  giving  "  us  the  cat  of  our  example rather  than  the  dachshund. 

The  Laws  of  Association  and  The  Categories  Kant  never  pre 

tends  are  capable  of  this  major  or  original  determination.  And 
the  secrets  of  his  Schematization  he  confesses  are  hopelessly 

beyond  the  light  of  definite  conception. 

The  gap  in  Kant's  machinery,  then,  is  exactly  measured  by 
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that  which  he  at  the  start  struck  out :  by  the  vast  bulk  of  that 
nature  which  he  rejected  and  which  Science  assumes  for  the  deter 
mination  of  just  those  things  which  Kant  failed  to  determine. 
To  the  modern  psychologist,  who,  for  explaining  the  mind,  uses 
besides  his  own  special  data  those  of  all  the  other  sciences,  and 
who  appreciates  how  insignificant  are  the  former  (though  they 
far  outmeasure  those  of  Kant),  in  comparison  with  the  latter, 

the  magnitude  of  Kant's  shortcoming  should,  therefore,  be  pre 
cisely  known. 

That  Kant  was  at  sea  within  himself  regarding  the  determina 
tions  of  original  particularity  is  unmistakable.  I  have  given  the 
incomplete  explanation  of  them  that  was  the  chief  quest  of  his 
heart.  But  more  often  than  otherwise  he  lapses  into  the  native 
habit  of  conceiving  them  to  be  determined  by  outer  objects,  and 
proceeds  to  make  use  of  this  explanation  to  bring  the  explanation 
he  is  trying  for  within  gunshot  of  plausibility.  If  any  uncertainty 
threatens  him  he  apparently  squelches  it  with  the  thought  that 

such  "  particulars "  are  only  of  superficial  importance,  and, 
jauntily,  he  bids  us  "  go  to  the  mere  empirical  laws  for  their 

explanation." 
There  are  idealists  to-day  who  float  on  the  same  complacent 

delusion.  But  the  Science  of  Theories  ought  now  to  be  sufficiently 
understood  for  it  to  be  plain  that  the  whole  of  the  sciences  exist 

to-day  for  the  sole  purpose  of  explaining  these  particulars :  that 
they  are  the  first  things  to  be  explained;  that  no  philosophy  is 
worthy  of  deep  consideration  that  does  not  include  them  in  detail ; 
that  the  entire  Kantian  School  fails  because  it  does  not  include 

them,  —  because  it  wipes  out  just  those  hypothetical  particulars 
that  are  most  demanded. 

There  must  be  no  quibbling  here.  The  idealists  must  stick  to 
the  game  they  agree  to  play.  They  undertake  to  sponge  out  the 
fundamental  assumptions  on  which  all  the  sciences,  with  the  vast 
bulk  of  their  details  crucially  rest ;  and  they  must  honorably  stand 
up  to  the  magnitude  of  their  undertaking.  Our  original  phe 
nomena  are  lawless,  disjointed,  and  meaningless  unless  comple 
mented  by  some  assumed  details ;  without  them  the  mind  has  no 
lawfulness,  empirical  or  otherwise,  and  so  it  must  remain  until  the 
details  of  science  are  clearly  replaced.  Above  all,  the  would-be 
philosopher  must  not  be  permitted  unconsciously  to  use  the  very 
hypotheses  he  sets  out  by  discarding;  he  must  not  take  footing 
on  the  very  branch  he  has  pretended  to  saw  off.    Admit  the  legit- 6 
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imacy   of  these   hypothetical   particulars   for   some  purposes   of 

explanations,  and  they  may  as  well  serve  for  all. 

91.  While  Kant's  particular  system  may  fall  short,  his  general 
weight  may  yet  be  such  as  to  entitle  him  to  the  rank  commonly 

assigned  him.  But  if  so,  that  is  a  matter  with  which  this  present 
review  has  little  to  do.  Unfair  as  it  may  be  to  Kant,  we  have 

here  but  to  chronicle  his  endeavors  and  his  net  results.  For  the 

main  story  of  this  Introduction  these  may  now  be  most  briefly 
summarized  as  follows. 

He  set  out  with  four  main  intentions.  First,  he  would  tran 

scend  the  "  dogmatism  "  of  ordinary  metaphysics.  In  the  light 

of  the  progress  made  in  The  Theory  of  Science  since  Kant's  day, it  has  now  become  evident  that  all  theories  are,  in  principle, 

equally  dogmatic  and  necessarily  so ;  the  sole  differences  among 

any  of  them  being  those  of  range,  of  consistency,  and  of  complete 

ness.  Kant  was  precisely  as  dogmatic  as  his  system  is  nar 

row,  conflicting,  and  incomplete;  and  in  these  respects  it  is 

but  a  confused  and  contradictory  suggestion.  As  to  this  first 

endeavor,  he  misunderstood  his  problem  and  wholly  missed  his 
mark. 

Second,  he  sought  to  reconstruct  nature  within  the  individual 

mind.  I  have  shown  how  inadequate  were  his  processes.  Dis 

turbed  at  the  discovery  that  the  image  is  not  the  sun,  he  sought 

to  discover  the  real  sun  by  digging  deeper  into  the  mirror. 

Believing  himself  to  be  investigating  the  universe,  he  but  exam 
ined  a  few  features  of  the  individual  mind. 

Third,  he  promised  to  show  "  how  knowledge  is  possible."  As 
to  this,  Kant  betrays  a  rare  perversity  of  delusion.  It  was  delu 

sion,  for  one  thing,  to  conceive  that  to  show  how  a  thing  is 

possible  is  different  from  showing  how  it  is  actual,  or  from 

"  merely  explaining  it."  To-day  it  is  observed  that  all  philosophy 
and  all  explanation  alike  is  mere  description.  It  would  have  been 

delusion  just  the  same  had  Kant  succeeded  in  getting  behind  the 

theretofore  bounds  of  epistemology ;  for  even  then  this  would 

have  been  a  mere  extension,  such  as  is  always  happening  to  every 

science,  and  in  no  way  warranting  his  claims  to  a  great  revolu 

tionary  undertaking.  But,  again,  it  was  an  error  for  Kant  to  con 

ceive  his  method  would  take  him  behind  the  epistemology  of  his 

day;  and  still  again  for  him  to  conceive  that  it  would  take  him 

into  the  major  realm  of  knowledge  at  all.  These  last  two  illu 

sions  become  apparent  when  it  is  recalled  that  the  true  problem 
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of  knowledge  always  has  been  and  always  must  be  to  determine 
how  and  with  what  validity  a  man  may  know  beyond  his  own 
mind.  From  this  Kant  cut  himself  off  at  the  start  by  denying 
all  possible  determination  of  the  mind  from  without.  At  best 

thereafter  his  Critique  could  be  but  an  essay  in  individual  phe 
nomenology,  and  as  such  would  fill  but  a  small  chapter  in  modern 
psychology.  In  short,  contrarily  to  showing  how  knowledge,  in 
the  ordinary  sense,  is  possible,  he  but  showed  how  it  would  be 
impossible. 

Fourth,  he  set  out  to  flay  the  scepticism  of  Hume.  It  is  here  that 

the  characteristically  cross-eyed  projects  of  this  struggling  Samson 
reach  an  apogee  of  vision  that  is  pathetic.  For  in  his  very  preface 

he  declares  he  "  finds  it  necessary  to  deny  knowledge  in  order  to 
find  a  place  for  faith."  As  if  Hume  ever  attacked  "  faith,"  even 
in  an  outer  world !  It  is  true  that  Kant  strangely  fails  to  include 
a  definable  outer  world  among  his  objects  of  faith;  but  this  is 
only  another  example  of  his  marvellous  philosophic  preoccupation. 

Scarcely  is  it  possible  to  believe  that  "the  profoundest  of  mortals" 
should  have  deliberately  set  about  constructing  a  solipsistic 
system  without  perceiving  that  in  proportion  as  it  should  be  suc 

cessful  it  would  defeat  his  purpose  —  i.  e.,  would  deepen  Hume's 
doubt.  Yet,  as  Kant  is  Kant,  so  it  is  the  mistaken  and  uncon 
scious  purport  of  his  writings  to  confirm  Hume  from  the  first  and 
throughout. 

92.  With  these  main  lines  fixed  Kant  should  now  be  viewed 

in  the  perspective  of  history  to  his  day  as  follows :  He  branches 
off  from  Berkeley  and  Leibnitz.  He  follows  the  latter,  theo 
retically,  in  preserving  the  outer  thing;  but  the  actual  workings 
of  his  system  are  more  solipsistic,  more  confined  to  the  individual 
mind  than  that  of  either.  He  falls  backward  from  the  phe 
nomenalism  of  Hume  in  attempting  to  explain  it  by  inventing 
scholastic  and  improbable  psychic  processes.  He  failed  to  trans 
cend  the  scepticism  either  of  Hume  or  of  antiquity.  He  still 
divorced  faith  from  knowledge.  He  also  failed  to  catch  sight 
of  the  possibility  that  the  traditional  problem  of  space  may  have 
both  outer  and  inner  factors.  It  now  seems  possible  that  the 
chief  net  value  of  his  writings  may  prove  to  have  been  for 
psychology,  and  to  lie  in  their  emphasis  of  the  uniqueness  and 
importance  of  the  mind's  synthetic  traits  and  processes.  Even 
here  his  accomplishment  may  prove  that  of  persistency  rather 
than  of  penetration,  since  it  is  growingly  doubtful  if  he  did  more 
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than  accept  the  faculty-psychology  of  his  day,  and  then  butt  at 

his  "  Synthetic  Unity  of  Apperception  "  with  a  miracle  of  intel 
lectual  effort  at  once  oxlike  and  bovine. 

Though  as  a  personal  figure  he  must  ever  stand  out  grand  and 
lovable,  there  may  yet  surround  him  somewhat  of  the  pathetic 
in  that,  as  the  Samson  of  Philosophy,  both  his  strength  and  his 
blindness  approach  the  supernatural.  Even  in  casting  up  its  final 
judgment  history  may  yet  be  compelled  to  recognize  that  there 
was  a  passing  element  of  success  in  his  obscurities  and  failures; 

and  to  inquire  if  his  influence  was  not  more  due  to  the  palata- 
bleness  of  his  conclusions  to  the  taste  and  exigencies  of  the  hour 
than  to  their  integrity.  Undeniably,  had  he  succeeded,  at  his  date 
of  writing,  in  establishing  clear  principles  of  knowledge  that 
subordinated  faith  to  inquiry,  they  would  have  been  rejected  and 
condemned  by  those  who  most  welcomed  his  reversal  of  that 
dependence,  and  who  formed  his  most  enthusiastic  following. 
And  since  the  soundness  of  a  doctrine  of  philosophy  cannot  be 
judged  by  the  heartiness  of  its  acceptance,  so  we  have  yet  to  in 

quire  in  how  far  Kant's  apparent  triumph  was  due  to  the  fact  that 
the  final  outcome  of  his  system  was  to  endorse  the  orthodox  su 
premacy  of  the  current  ethics  and  religion,  and  that  his  vast  and 
chaotic  subtlety  offered  just  the  obscure  pretence  of  answering 
Hume  best  adapted  to  capture  his  generation.  But  of  all  this 
we  may  best  judge  as  we  now  follow  the  results  wrought 
from  his  system  under  these  conditions,  in  the  school  of  his 
following. 

93.  KANTIAN  DEVELOPMENTS.  The  multitude  of  Kant's  sug 
gestions  incited  unparalleled  activity,  of  profound  profit  to  psy 
chology  if  not  directly  to  philosophy.  Enough  of  these  must 
be  mentioned  to  help  trace  the  rise  and  fall  of  The  Copernican 
Revolution. 

As  early  as  Plato,  a  fundamental  distinction  was  observed 
between  the  idea  and  its  materalized  image.  Presently  we  shall 

see  one  of  the  most  vexing  of  modern  problems  —  that  of  subject 
and  object  —  evolve  from  it.  Kant,  blindly  following  tradition, 

attributed  sensation,  "  formation,"  perception,  and  conception 
each  to  separate  faculties.  Reinhold,  who  otherwise  followed 
Kant  more  exactly  than  did  any  other  of  his  school,  reduced  them 

all  to  one  fundamental  process  of  "  presentation,"  and  in  other 
ways  made  contributions  to  the  problem  perhaps  outweighing  in 
substantial  worth  those  of  his  more  famous  master.  He  was  less 
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happy  in  pretending  to  find  a  distinction  between  Kant's  "  nou- 
menon  "  and  his  "  thing-in-itself." 

Fries  smoothed  down  the  "  transcendental "  pretensions  of 
Kant,  and  pushed  one  of  his  conflicting1  tendencies  toward  an 
exclusively  empirical  psychology. 

Jacobi,  leading  the  school  that  holds  all  material  things  to  be 

opposed  to  the  spiritual,  sought  to  rid  Kant's  system  of  his  thing- 
in-itself  altogether. 

With  less  partial  motive  Schnlse  pointed  out  that  "  there  is 
no  getting  into  Kant's  system  without  the  thing-in-itself,  and  no 
staying  there  with  it."  Schulze  was  right,  but  the  spirit  of  the 
times  was  to  soar  high  and  far  before  bumping  the  limits  of  the 
new  Kantian  firmament. 

Maim  on  cleared  it  of  some  of  its  grossest  obscurities.  He 
threw  out  its  pretended  refutation  of  Hume.  He  made  plain  that 

its  "  forms  "  are  as  much  "  given  "  as  their  content.  And  he 
pulled  down  its  all-transcending  logic  nearer  to  its  psychologic 
grounds.  But  his  heart  was  with  Jacobi.  And  out-running 
Reinhold  in  the  resolution  of  all  mental  processes  to  one  universal 
process  of  consciousness  or  of  pure  thought,  he  pushed  this  side 
of  Kant  toward  the  subsequently  developing  rationalism.  Neces 

sarily  this  brought  to  more  conspicuous  service  the  "  Schema- 

tization  "  of  Kant  —  that  mysterious  and  "  hopelessly  dark  " 
process  that  guides  the  categories  in  transforming  disjointed 
and  haphazard  phenomena  in  an  orderly  seeming  nature. 

Beck,  the  favorite  pupil  of  Kant,  more  intimately  and  ardently 
than  any  other  partook  of  the  full  Copernican  aspiration,  and 
struggled  more  ably  to  fan  it  to  self-supporting  vitality.  Its 
central  notion,  as  we  have  seen,  was  to  generate  nature  from  an 

abstract  principle  of  knowledge.  The  general  notion  of  "  de 

ducing  "  things  from  "  principles  "  Kant  inherited  from  antiquity, 
and  accepted  without  penetration.  Always  the  deduction  pro 
ceeds  by  verbally  transforming  some  conceptual  abstraction 
into  a  creative  process.  Entirely  similar  is  the  procedure  by 

which  physics  has  deduced  motion  from  "  energy."  And  pre 
cisely  as  physics  has  learned  that  it  must  purge  itself  of  its 
abstraction,  so  must  philosophy  do  of  its  own.  At  present,  how 

ever,  we  have  only  to  observe  how  Kant's  notion  found  its  way 
into  favor.  His  Fundamental  Principle  of  Knowledge,  as  we 
saw,  was  an  abstract  process  that  first  blossomed  into  categories, 
thence  into  concepts,  and  finally,  under  the  mysterious  prestidigi- 
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tation  of  the  "  Schema,"  into  the  deceitful  sham  of  nature.  It 
was  this  fundamental  process  of  manufacture  that  Beck  rightfully 

pushed  to  the  front  as  the  life  of  Kant's  system.  Following 

Reinhold,  he  spoke  more  often  of  "presentation"  than  of  "knowl 

edge"  as  the  elementary  process;  and  now  called  the  fundamental 

principle  that  of  "  the  original  process  of  presentation."  Fol 
lowing  the  school  of  Jacobi  he  threw  over  the  notion  of  any 

dualistic  thing-in-itself,  and  more  explicitly  than  was  ever  done 

before  declared  the  "  correspondence  "  of  presentations  to  any 

thing,  in  forming  a  knowledge  of  objects,  "  unintelligible."  In 
accord  with  this  general  emphasis  of  a  single  unfolding  principle, 

he  laid  even  greater  stress  on  schematization  than  did  Maimon. 

By  such  on  the  whole  very  valuable  if  over-passionate  en 
deavor  was  that  reading  of  Kant,  which  bettered  him  above  his 

best,  brought  to  that  bloom  of  enthusiasm  that  made  "  Fichte, 

Schelling,  and  Hegel  "  possible  and  German  Idealism  the  flower of  fashion. 

94.  JOHANN  GOTTLIEB  FICHTE  (Rammenau  in  Upper  Lu- 
satia,  1762-1814).  The  influence  of  Fichte  rose  upon  that  of 

Rousseau,  German  Romanticism,  the  French  Revolution,  and  the 

enthusiasm  that  subsequently  rallied  to  the  preservation  of  Prussia 

and  the  Fatherland;  upon  the  fundamental  religious  tendencies 

of  the  day  heated  in  these  fires.  It  must  be  thus  explained  by 

Fichte's  fertile  imagination  and  inspiring  personality,  aflame  with 
patriotic  and  ethical  fervor,  rather  than  by  lastingly  determined 

philosophic  worth. 
This  recognized,  we  know  where  to  look  for  the  germ  in  Kant 

that  will  be  cultivated  in  Fichte.  If  we  still  talk  of  reason, 

reason  must  transcend  itself  through  a  divinely  inscrutable  appre 

hension.  Masked  under  the  technical  phrase  "  The  Practical 
Reason,"  Kant  had  made  faith  just  obscurely  enough  subservient 

to  The  Theoretical  Reason  to  satisfy  the  world's  yet  half- 
awakened  epistemological  insight,  yet,  quite  paradoxically,  enough 

paramount  to  it  to  captivate  those  who  could  find  no  peace  save 

in  the  directly  inspired.  In  the  hotter  and  less  discriminating 

atmosphere,  resulting  from  the  contemporaneous  influences,  was 

Fichte's  opportunity  to  reverse  this  technical  subservience,  and 
to  propound  the  deduction  of  all  reason  and  all  nature  from  a 
more  openly  transcendent  principle. 

95.    Laying  renewed   stress  on   Kant's  declaration   that   "  to 
show  how  knowledge  is  possible"  is  more  than  describing  its 
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actuality,  Fichte  named  his  new  deduction  "  The  Science  of 
Knowledge"  -the  science  of  sciences;  transcending  all  lesser 
science  just  as  "  The  Principle  of  All  Knowledge  "  transcends 
all  the  objects  manufactured  by  that  "  Principle."  Thus  named, 
he  divided  his  Science  into  "  two  stems  "  -  the  Theorectical  and 
the  Practical. 

96.  The  "  Theoretical  "  stem  contains  the  nearest  approach  to 
a  physics  which  Fichte' s  superheated  spiritual  temperament  ever 
attained.     Here  he  made  the  primal  principle  and  source  of  all 

things   "  the  fact-act."     As  a  half  of  this   fact-act   "  The  Ego 
posits  itself  as  determined  by  the  non-Ego."     In  this  it  brings 
itself  into  realized  being  by  "  limiting  "   (a  Kantian  phrase)   its 
activity.     As  the  result  of  this  "  limiting,"  definite  mental  pic 
tures  or  presentations  arise.     These  presentations  take  on  the 

appearance  of  foreign  objects  because  of  "  the  arrest  "   of  the 
Ego's   strife.      This   presentation,    in   its  abstract  consideration, 
Fichte  declared,  brought  his  system  of  philosophy  down  to  the 

point  "  where  Kant  and  Reinhold  took  it  up,"  and  gives  us  by 
the  same  "  forms,"   "  categories  "  and  "  Schemata  "  their  same 
"  sham  of  nature." 

By  way  of  criticism  we  may  observe  that  whatever  of  partic 
ulars  were  lacking  in  Kant  remain  lacking  in  Fichte.  In  addi 

tion,  Fichte's  stock-phrase  the  Ego  "  posits  "  this  or  that,  sinks 
his  system  in  darkness  from  the  first,  by  founding  it  in  thought- 
processes,  which  it  is  the  province  of  future  psychology  to  make 
comprehensible. 

97.  It  was,  however,  the  "  Practical  "  stem  of  his  Science  that 
was  persuasive  to  those  already  persuaded.     Here,  as  the  other 

half  of  the  "  fact-act  "  "  the  Ego  posits  itself  as  determining  the 
non-Ego."    Fundamentally,  the  fact-act,  that  comprises  all  activity 
is  moral  activity ;    and  the  crux  of  all  morality  is  "  free  will." 
In  struggling  for  the  "  infinite "  lies  life's  divine  purpose  and 
meaning.     For  this  struggling,  however,  there  is  needed  resist 

ance  ;    something  to  struggle  against.     Hence  the  Ego  "  posits 
itself  objects  to  be  overcome  " ;  "a  nature  to  be  spurned  " ;  "  an 
infinite  to  be  conquered  in  the  finite."     All  beautifully  sounding- 
phrases  to  Fichte's  followers,  but  now  seen  to  belong  to  that 
uncomprehending  religious  feeling  that  does  not  lift  the  world 
to  intelligent  well-being. 

98.  So  far,  it  will  be  observed  that  Fichte's  system  is  one  of 
pure  individualism  or  solipsism.     And  certainly  it  was  not  com- 
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monly  suspected  of  being  more  when  first  published  in  the 
Science  of  Knowledge  of  1794.  In  his  lectures  of  the  years  1804 
to  1810,  first  printed  after  his  death,  there  gradually  appeared 

what  is  known  as  his  "  modified  doctrine."  By  his  friends  this 
was  claimed  to  have  been  virtually  contained  in  his  earlier  publi 
cations.  By  Schelling  it  was  claimed  to  be  a  modification  forced 

upon  Fichte  by  his  (Schelling's)  System  of  Identity.  Which 
story  is  correct  is  difficult  to  determine.  The  modification  is  so 

important  one  can  with  difficulty  conceive  that  Fichte  should  not 
have  made  more  of  it  in  his  first  writing,  had  it  then  been  in  his 
mind.  But  be  this  as  it  may,  it  will  suffice  that  we  outline  the 
main  thought  here  and  leave  what  remains  to  be  said  of  it  to  our 
review  of  Schelling. 

When  Fichte  first  announced  his  system  it  was  interpreted  as 
applying  singly  to  human  individuals.  In  the  new  doctrine  a 
primal  and  universal  Ego  or  Absolute  was  substituted.  This  done 
the  system  was  supposed  to  work  within  The  Absolute  as  formerly 
it  was  within  the  individual  ego.  It  had  the  same  need  of  objects, 

and  "  posited  "  them  in  the  same  way.  But  in  addition  and  in 
order  to  reach  the  highest  end  was  now  recognized  the  need  of 

society  and  of  social  virtues.  Hence  it  "  produced  "  to  itself  the 
individual  egos.  Just  how  this  was  supposed  to  be  done  Fichte 

did  not  make  very  clear.  Yet  he  made  it  as  clear  as  the  "  pos 
iting  "  of  objects,  and  it  may  be  conceived  to  be  a  part  of  the same  process. 

Unmistakably  this  sort  of  idealism  opens  an  enlarged  field, 
both  of  physics  and  of  ethics,  from  that  of  the  solipsistic  ego  of 
Fichte,  —  a  field  of  universal  "  objects  "  and  of  social  relations. 
Yet  in  spite  of  this  advance  toward  adequacy  of  plan,  we  must  not 

forget  that  this  "  new  system  "  remains  fundamentally  built  on 
the  Copernican  notion,  and  still  lacks  the  same  indispensable 
machinery  of  particularity  as  does  the  Kantian  system. 

99.  FRIEDRICH  WILHELM  JOSEPH  SCHELLING  (Leonberg  in 

Wurtemberg,  1775-1854).  If  Kant  was  "obstinately  obscure 
and  Fichte  emotional,"  Schelling  was  sporadic.  He  was  accused 
of  composing  his  systems  in  public.  More  than  once  he  confessed 
radically  new  developments;  and  those  unconfessed  were  yet 
more  numerous.  The  best  that  may  be  done,  in  a  brief  review 
of  him,  is  to  present  his  most  distinctive  suggestions,  without 
attempting  to  give  them  perfect  articulation  or  reconciliation. 

Doubtfully  would  the  Copernican  notion  ever  have  risen  to  high 
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favor  had  not  its  doctrine  of  nature  been  given  more  scientific 
simulation  than  by  Kant  and  Fichte.  To  do  this  was  the  first 
effort  of  Schelling.  The  attempt  was  hailed  with  triumph  by  the 
disciples  of  the  New  Idealism.  Its  dialectic  now  became  crowded 
with  scientific  expositions  and  quotations  from  leading  physicists, 
chemists,  astronomers,  and  biologists.  And  there  may  be  recorded, 

as  its  nearest  approach  to  scientific  attainment,  that  "  the  great 
Cuvier "  took  enough  notice  of  the  new  movement  briefly  to 
oppose  it. 

Schelling's  opportunity  lay  in  certain  passing  and  now  well- 
nigh  forgotten  notions  of  polarity  just  then  "  having  an  inning  " 
in  physics.  Everything  was  being  explained  by  "  polar  forces,"  — 
action  and  reaction,  attraction  and  repulsion,  dynamics,  gravity, 

electricity,  light,  heat,  chemistry,  —  all.  Schelling  brilliantly 
discovered  the  universal  source  of  all  these  opposing  forces  in  the 
Science  of  Knowledge.  It  will  be  recalled  that  there  Fichte  pro 

duced  "  presented  objects  "  by  conflict  between  the  Ego's  striving 
for  the  infinite  and  its  finite  self-limitation;  in  the  resistance 
required  for  moral  effort.  In  this  conflict  Schelling  planted  his 
ultimate  polarity  and  deduced  therefrom,  not  only  love  and  hate, 
good  and  evil,  perfection  and  imperfection ;  i.  e.,  all  the  contraries 

of  art,  ethics,  and  religion ;  but  as  well  the  "  polar  opposites," 
oxygen  and  hydrogen,  carbon  and  nitrogen,  magnetism  and  elec 
tricity,  sensibility  and  irritability,  male  and  female,  atomism 
and  organism,  life  and  death;  in  short,  all  of  the  then  reigning 
physics,  chemistry,  and  zoology,  in  unending  stages  of  universal 
evolution.  The  Great  World  Soul  now  became  the  undivided 

medium  alike  of  prayer,  poetry,  and  physics.  It  "  broke  through  " 
with  Schelling  in  Germany,  with  Carlyle  in  England,  and  with 
Emerson  in  America.  In  literature  the  movement  was  an  inspir 
ing  success.  But  for  science  the  results  are  well-nigh  forgotten, 
and  they  now  have  place  nowhere  save  in  the  history  of  German 
Idealism  and  its  influences. 

100.  The  second  of  Schelling's  suggestions  brings  us  to  his 
System  of  Identity.  It  may  have  been  reached  in  any  one  of  three 

ways:  from  Fichte's  Science  of  Knowledge;  from  his  "modified 
doctrine  " ;  or  as  a  direct  product  of  Schelling's  own  constructions of  nature. 

If  we  recall  that  Fichte  began  his  system  with  a  "  fact-act " 
in  which,  at  one  and  the  same  time,  the  Ego  produces  objects  of 
which  it  becomes  conscious,  and  its  own  self-consciousness  of 
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those  objects,  and  if  it  then  be  asked  whether  such  a  system  be 

"  subjective  idealism  "  or  "  objective  idealism,"  the  answer  must 
be  "  it  is  both."  The  true  or  transcendental  ego  therein  becomes 
the  knower  and  the  known.  Its  system,  therefore,  is  a  System 
of  Identity. 

Or  if  we  start  from  Fichte's  larger  view,  and  conceive  the 
Infinite  Ego  or  Absolute  to  "  produce  itself  "  in  human  individ 
uals,  each  of  which  both  knows  others  and  is  known  of  others, 
still  more  will  its  system  be  one  of  Identity. 

Or,  still  again,  Identity  may  be  reached  by  a  dialectic  now  rec 

ognized  to  be  distinctively  Schelling's.  In  his  day  doctrines  of 
evolution  were  beginning  to  dominate  science,  art,  history,  and 
religion.  As  well  by  his  personal  temperament,  his  social  sur 
roundings  and  his  occupation  with  nature,  Schelling  was  much 

influenced  by  these.  As  a  result  he  began  to  look  upon  Fichte's 
"  fact-act "  rather  as  a  genetic  process  than  a  momentary  occur 
rence,  and  one  taking  place  in  the  total  cosmos  as  well  as  in  the 
individual  person.  The  first  stage  of  realized  development  he 
found  in  sensation;  the  second  in  perception;  the  third  in  con 
ception;  and  the  final  stage,  reached  only  in  a  high  state  of 

intellectual  philosophy,  —  wherein  the  Ego  discovers  its  own  pro 
cesses,  reflects  upon  itself  and  becomes  self-conscious,  —  this  he 
regarded  as  the  ultimate  end  wherein  is  attained  absolute  good 
ness,  happiness,  and  absolute  knowledge. 

101.  This  being  accepted  in  general,  two  contrasting  ways  of 
more  particularly  conceiving  this  genesis  offer  themselves,  both 

of  which  find  vacillating  place  in  Schelling's  writings.  The  one 
is  individualistic,  the  other  pantheistic. 

The  one  leaves  Schelling's  system  in  close  kinship  with  those 
of  Berkeley  and  Fichte;  the  other  throws  it  toward  Spinoza, 
Aristotle,  and  the  Eleatics.  In  the  first,  the  process  of  evolution 

or  "  self-realization  of  the  Absolute  "  must  be  conceived  to  begin 
after  it  creates,  produces,  or  posits  itself  in  a  plurality  of  indi 

vidual  egos.  Such  genesis  is  "  divinely  direct,"  and  immediately 
becomes  attractive  to  those  who  regard  man  as  formed  in  the 
image  of  His  Maker  and  as  being  the  sole  end  of  Creation.  In 

Schelling's  day  it  could  not  fail  to  recommend  itself  to  Orthodoxy 
and  to  Mysticism,  which  were  still  the  ruling  forces. 

In  the  second  mode  of  genesis  the  production  of  individual 
minds  is  a  part  of  the  evolutionary  process.  Here,  not  only  all 
human  souls,  but  all  animals,  plants,  and  things  rise  from  one 
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common,  primal  "  background."  This  side  of  Schelling  undoubt 
edly  resulted  from  and  expressed  certain  tendencies  of  his  day 
that  later  developed  into  Darwinianism  and  the  Evolution  of  our 
Modern  Science.  Yet  by  no  means  must  it  be  confounded  with 

this  last,  for  Schelling's  fundamental  assumptions  ever  remained 
as  distant  from  those  of  present  science  as  the  realm  of  human 

thought  permits ;  one  where  "  nature  "  was  ever  manufactured, 
in  accord  with  the  Kantian  or  "  Copernican "  specifications,  by 
"logical  categories"  and  "schemata."  Now,  since  Schelling  ever 
conceived  that  as  well  all  individual  "  knowers  "  as  all  "  things 
known  "  are,  as  products  of  this  "  evolution  of  logic,"  but  passing 
phenomena  of  The  One  Great  Underlying  Primal  and  Timeless 

Absolute  —  the  only  essence  and  reality  of  the  universe,  that  was 
pregnant  aforetime  of  all  subjects  and  all  objects  and  becomes 

them,  simultaneously,  in  their  production  —  so  here,  also,  he  was 

still  wont  to  call  his  system  that  of  "  Absolute  Identity." 
1 02.  Having  got  thus  near  "  The  Absolute,"  there  must  be 

noted  in  Schelling,  regarding  it  (or  It),  two  conflicting  notions, 
a  distinction  between  which  is  commonly  signalled  by  the  number 
of  appellations  beginning  with  capitals.  They  are  important  as 
exemplifying  fundamentally  rival  schools  of  psychology  heralded 
in  Aristotle,  and  surviving,  as  opposing  factions,  to  the  present 
hour.  It  is  hoped  that  new  light  will  be  thrown  upon  their  com 
mon  difficulty,  in  the  forelying  Treatise,  and  for  this  reason,  as 
well  as  for  their  historic  importance,  they  are  emphasized  here. 

The  conflict  concerns  the  nature  of  an  idea.  According  to  the 
Sensational  School  an  idea  differs  from  a  visual  presentation  or 

picture  rather  specifically  than  fundamentally ;  both  are  mind-stuff 
processes  built  of  the  same  general  sort  of  content ;  but  while  the 
picture  is  characterized  by  presentative  defmiteness,  the  idea  is 
pictorially  obscure,  and  its  chief  value  is  associative  or  functional ; 
that  is,  lies  in  its  suggestiveness  and  meaning. 

According  to  the  Rational  School,  an  idea  is  something  inde 
scribable;  it  may  or  may  not  have  sensory  content;  but  if,  at 

times,  it  have,  "  the  idea  proper  "  is  the  primal  and  permanently 
underlying  essence,  of  which  the  content  is  but  the  passing 
phenomenon. 

Already  we  have  seen  the  followers  of  Kant  dividing  along 

these  rival  lines :  one  set  interpreting  his  "  pure  forms  "  to  be 
so  many  pure  ideas  permanently  stored  in  each  mind;  the  other 
school  regarding  them  as  distinctive  processes  of  manufacture. 
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103.  Now  both  conceptions  find  place  in  Schelling's  writings, 
according  to  his  years  and  to  the  influences  for  the  time  dominat 

ing  him.    At  one  time  his  "  Absolute  "  is  but  another  name  for  a 
world  of  mind-stuff  in  process  of  evolution,  and,  whereof  self- 
consciousness  and  individual  minds  are  but  the  culminating  stages. 
It  was  then  that  he  most  leaned,  though  still  distantly,  to  those 
scientific  influences  which  developed  to  the  evolutionary  monism 
of  Herbert  Spencer.    At  other  times  his  Absolute  was  Something 
Far  More  Awful ;   Something  Primal,  that  never  enters  into  any 

of  "  the  evolutionary  stages  "  of  sensation,  perception,  and  self- 
consciousness,  but  timelessly  underlies  them  and  explains  them, 

rather  than  is  explained  in  them.     It  now  becomes  "  ideational " 
in  the  "  pure  "  and  non-sensational  sense  above  defined.     It  is 
Something  wholly  indescribable,  and  is  only  discoverable  "  by 
immersing  one's  self  in  Its  Self  Knowledge  and  becoming  The 
Absolute   Itself."     When   so   attained   this   Self   Knowledge   is 
"  felt "  as  an  immediate  intuition ;   as  The  Divine  Inspiration  of 
Art  and  The  Blessed  Life  and  Ecstasy  of  Religion.    This  Primal 
Absolute  is  God  Potential,  and  The  Final  Absolute  is  God  Actual. 
Plainly  this,  the  later  phase  of  Schelling,  leans  toward  mysticism 
rather  than  toward  science. 

104.  Another  motif,  in  Schelling,  must  here  be  lined-in  with 
the  course  of  history.     Ever  since  the  Middle  Ages,  doctrines  of 
Will  have  held  a  sufficiently  conspicuous  place  in  theology  and  in 
philosophy  to  make  sure  that  they  would  not  fail  to  inspire  the 
sensitive  and  restively  politic  Schelling.     With  this  in  mind  one 
is  not  surprised  to  find  The  Cosmos  set  forth,  in  his  Philosophical 

'Investigations   relative    to    Freedom    (1809),    in    still    another 
recension.     Here  the  only  one  primal  and  eternal  verity  is  "  The 
Absolute  as  Will  " ;  and,  to  the  great  satisfaction  of  his  times, 
the  human  will  is  shown  to  be,  at  once,  individually  free  and 
Divinely  Determined.     While  Schelling,  here,  plainly  goes  back 
to  the  original  spirit  of  Fichte,  and  even  admittedly  back  to  the 
mysticism  of  Jacob  Bohme,  he  also  foreshadows  the  subsequent 

"  World  as  Will  and  Idea  "  of  Schopenhauer. 
105.  Still  another  notion,  surely  found  in  Schelling's  writings, 

remains  to  be  noted ;  one  closely  linked  with  his  Evolution  of  The 
Absolute  and  with  the  Panlogism  of  Hegel  to  a  review  of  which 

we  are  soon  to  pass.     Already  we  have  noted  that  "  evolution  " 
filled  the  air.     Not  only  were  biologists  and  geologists  occupied 
with  its  problems,  but  Winckelmann  had  carried  them  into  art, 
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Herder  and  Lessing  into  history.    It  was  in  this  latter  sphere  that 
the  Kantian  Development  was  to  reach  its  fullest  horizon. 

Just  as  the  daily  intercourse  of  Fichte  and  Schelling,  as  col 
leagues  at  Jena,  makes  it  impossible  to  determine  to  which  of 

them  the  "  larger  "  conception  of  The  System  of  Identity  is  to 
be  attributed,  so  the  similar  intercourse  of  Schelling  and  Hegel 

throws  doubt  on  the  origin,  between  them,  of  the  particular  "  Phil- 
osophy-of -History  "  phase  of  German  Idealism  now  in  question. 
And  this  remains  true  while  Schelling  generously  avows  that, 

here,  "  he  got  much  from  Hegel."  Be  this  as  it  may,  it  was  in 
his  Bnuw,  published  during  his  closest  intimacy  with  Hegel 
(1802),  and  his  Lectures  (1803)  that  Schelling  began  to  sub 

stitute  "  Ideas,"  written  in  the  personal  form  of  an  initial  capital, 
for  "  The  Absolute,"  and  there  is  much  evidence  that  his  Ages 
of  the  World  was  planned  at  the  same  time. 

Now,  in  these  two  works,  when  coupled,  the  famous  doctrine 
of  Panlogism  is  plainly  set  forth;  The  Absolute  is  one  with  these 

"  Ideas  " ;  these  "  Ideas  "  are  the  Universe,  —  Its  sole  verity  and 
essence;  their  unfolding  comprises  The  One  Universal  Process 

of  Evolution;  the  Epochs  of  The  World's  History  are  Its  stages; 
their  "  logic  "  is  Its  law;  their  philosophy  Its  meaning. 

It  is  true  that  this  general  notion  was  far  more  ably  and  com 
pletely  exploited  by  Hegel  than  by  Schelling.  Yet  here,  as  every 
where,  it  must  be  admitted  that  everything  most  distinctive  to 

"  German  Idealism  "  is  found,  either  mirrored  or  originated,  as 
the  case  may  be,  in  some  successive  manifesto  or  other  of  the 
brilliant,  fertile,  and  responsive  Schelling. 

1 06.  Briefly,  then,  Schelling  may  be  thus  oriented  within  Ger 

man  Idealism.  It  was  he  that  first  unmistakably  expanded  Kant's 
Copernican  notion  (of  manufacturing  nature  by  principles  of 
logic)  from  a  process  of  each  individual  mind  to  one  of  cosmic 

evolution;  one  pretending  to  universal  significance  throughout 
science,  art,  ethics,  history,  and  religion.  And  again,  briefly,  he 
may  be  oriented  as  follows  within  the  stream  of  problems  gather 
ing  from  the  beginnings  of  history:  He  uncritically  followed 

the  ancient  practice  of  building  the  world  from  abstract  "  prin 
ciples."  He  threw  little  or  no  light  on  the  intimate  processes  of 
knowledge,  but  took  the  conventionalized  notions  for  granted 
and,  surpassing  Kant,  blew  them  to  infinite  bubbles  of  invention. 
He  overrode  the  sober  problems  of  Descartes,  Locke,  Berkeley, 
and  Hume,  burying  them  in  a  cloud  of  dust  that  he  mistook  for 
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a  pillar  of  promise.  Though  in  his  own  Rationalistic  School, 
Beck  had  recently  combated  the  notion  that  knowledge  consists 

in  "  correspondence "  between  "  subject  "  and  "  object,"  yet 
Schelling  clung  to  it  unquestioningly,  and  avowedly  based  his 
system  upon  it.  To  the  crucial  problem  of  space  he  contributed 
nothing,  and  his  deductions  regarding  it  are,  intrinsically,  not 
worth  recording.  Though  he  was  heralded  as  the  prophet  of  a 
new  Philosophy  of  Nature,  he  left  behind  him,  doubtfully,  one 
least  addition  to  science.  Though  brilliantly  sensitive  to  the  great 
notions  of  his  day,  he  weakly  prostituted  them  to  the  low  service 

of  manufacturing  "  systems  "  from  the  passing  ideals  of  men,  in 
place  of  using  them  in  searching  for  larger  truths  and  higher 
ideals.  Further  consideration  of  his  exact  influence  we  may  post 
pone  until  we  may  seek  to  comprehend  this  German  or  Kantian 
Idealism  as  a  whole. 

107.  GEORGE  WILHELM  FRIEDRICH  HEGEL  (Stuttgart,  1770- 
1831).  German  Idealism  stands  out,  one  of  the  most  conspicuous 
periods  of  philosophy;  it  was  one  of  the  deepest  sources  of 
influence  of  the  last  hundred  years ;  it  reached  its  zenith  in  Hegel. 
While  its  profoundest  germs  are  commonly  attributed  to  Kant; 
while  study  reveals  few  fundamental  notions  in  Hegel  not  sug 
gested  by  his  predecessors;  and  while  he  is  often  spoken  of  as 

"  merely  the  able  attorney,"  yet  it  is  not  without  significance,  of 
some  sort,  that  there  are  now  no  "  pure  "  Kantians,  Fichtians, 
or  Schellingians  in  high  place,  though  there  are  still  "  pure  " 
Hegelians. 

All  this  is  explained  by  a  union  of  many  factors.  Partly  it  is 

due  to  Hegel's  personal  qualities,  his  marvellously  able,  her 
culean  mind,  and  his  marked  appreciation  of  "pragmatical  polity." 
Partly,  because  he  brought  together  in  one  masterly  argument 
what  others  had  let  forth  in  thin,  intermittent  puffs  of  suggestion ; 

partly,  also,  because  of  the  contemporaneous  conditions  under 
which  he  wrote.  Always  current  religious,  political,  aesthetic, 
literary,  scientific,  and  even  industrial  forces,  working  through 
public  clamor,  church  influence,  academic  pressure,  and  state  pat 
ronage,  must  be  considered  in  estimating  the  development  of  any 

system  of  philosophy.  Under  the  general  heading  of  "  historic 
setting  and  movement "  these  can  no  more  be  neglected  than  the 
more  immediate  threads  of  philosophic  reflection.  But  in  the 
case  of  Hegel  they  demand  peculiar  and  special  attention  in  that 
his  system  professedly  knit  them  up  into  its  most  distinctive 
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feature,  and  by  turning  history  into  philosophy  gave  his  own 

philosophy  a  peculiar  self-demonstrating  leverage. 
1 08.  Already   I   have    sufficiently   outlined   the    fundamental 

features  of  Hegel's  philosophic  system.    In  general,  he  built  upon 
Kant's  "  Copernican  notion  "  as  expanded  by  Schelling  to  a  pan 
theistic    principle.      Declaring    for    the    non-sensory    nature    of 
thoughts  and  reason,  and  holding  these  to  be  the  only  real  beings 
and  the  laws  of  logic  to  be  their  ultimate  laws,  he  conceived  the 
universe  or  Absolute  to  be  The  One  All-embracing  Idea  or  God, 
of  which  nature  and  history  are  the  logically  unfolding  and  for 
ever  passing  phenomena.     Panlogism  is  the  most  exact  and  preg 
nant  name  for  this  conception. 

109.  For  such  a  system  to  approach  any\vhere  near  scientific 
adequacy  it  should,  at  the  outset,  have  much  to  say  about  nature 
and  about  psychology.    But  it  is  characteristic  of  Hegel  and  pro 
phetic  of  his  speedy  downfall  that  throughout  his  writings  he 
almost  completely  ignored  these  preparatory  branches,  even  treat 
ing  them  with  a  contempt  akin  to  spite.     His  endeavors  in  this 
field  were  mainly  confined  to  the  exposition  of  his  Logic  as  the 
sole  science  of  The  Absolute  and  to  the  substantiation  of  his 

opinions  in  history.    It  is  also  characteristic  of  his  special  pleading 
that  he  devoted  his  Phenomenology  to  a  masterly,  captivating 
brief  for  this  latter  purpose  before  deigning  to  bring  forth,  in 
his  Logic,  the  ultimate  principles  according  to  which  he  supposed 
history  and  the  universe  to  work. 

no.  In  this  first  of  his  main  writings  Hegel  lays  down  six 
evolutionary  stages  through  which  it  is  the  inevitable  destiny  alike 
of  The  Universe  or  The  One  Absolute  Mind  and  of  each  indi 

vidual  mind  to  pass.  These  are  mere  consciousness  or  matter, 

self-consciousness  or  perception,  reason  or  civilization  (in  its  legal 
beginnings),  spirit  or  ethics,  art  and  religion,  and  absolute  con 
sciousness  or  The  Hegelian  Philosophy.  In  his  Logic  the 

ultimate  nature  of  these  progressive  stages  is  revealed  —  in  a 
manner  so  ill  defined  as  to  suggest  that  it  itself  was  formulated 

in  its  low  stage  of  perception.  In  its  First  Part,  "  Being  "  in 
its  successive  forms  of  quality,  quantity,  and  modality  are  con 

sidered;  in  its  Second  Part,  "Essence,"  "Appearance,"  and 
"  Actuality."  Throughout,  these  and  similar  abstract  thoughts 
are  treated  as  "  the  only  verities,"  and  declaredly  the  realm  of 
transcendent  truth  is  the  land  of  logical  shadows.  Following  these 

two  elementary  treatises  came  Hegel's  monumental  works, 
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expanding  his  doctrines,  with  encyclopaedic  reach  and  strength, 
throughout  the  domain  of  aesthetics,  ethics,  politics,  theology, 
religion,  and,  again,  through  The  Philosophy  of  History. 

in.  The  full  purport  of  Hegel's  doctrines,  both  to  his  own 
generation  and  to  our  own  in  so  far  as  they  now  have  living  influ 
ence,  can  only  be  grasped  by  regarding  the  manner  in  which  they 
enable  the  devoutest  mind  to  regard  the  orthodox  teachings  of 

Christianity.  It  is  not  our  purpose,  here,  to  touch  upon  these 

polemically  in  the  slightest  degree,  but  only  to  record  the  feature 

wherein  lay,  and  still  lies,  the  most  timely  strength  of  Hegelianism 
according  to  its  most  enthusiastic  disciples.  But  it  best  goes  to 
the  heart  of  this  to  quote  from  Erdmann,  the  standard  historian 

of  philosophy  and  a  pronounced  follower  of  Hegel,  that  speedily 

"  Christology  became  the  essential  burning  question  in  the  Hegel 
ian  School,"  and  then  to  add  that,  as  a  sample  result  of  the 
whole  vast  movement,  one  of  the  most  famous  divines  of  our 

age  felt  warranted,  in  the  depth  of  his  deep  good  heart,  to  lead 

in  the  reading  of  the  usual  "  creeds  "  from  his  episcopal  desk, 

while  acknowledging  to  his  bosom  friends  that  "  Jesus  is  just  as 
much  a  myth  as  Santa  Claus,  and  the  teachings  of  the  Gospels 

are,  to  me,  revolting."  By  just  what  dialectic  he  justified  himself 
I  need  not  here  explain  more  fully  than  that  he  was  accustomed 

to  say  "  In  the  light  of  Hegel,  I  conceive  the  Gospels  to  be 
merely  the  form  that  certain  eternal  truths  took  in  a  certain 

stage  of  civilization;  and  just  as  God  taught  them,  in  that  form, 

to  that  stage  of  intellect,  so  I  must  continue  to  preach  them  to 

those  of  my  congregation  who  are  in  the  same  stage ;  and  I  must 

do  this  until  they  are  safely  capable  of  seeing  the  higher  meaning 

of  the  same  truths  in  a  higher  form." 
It  goes  without  saying  that  a  system  of  philosophy  that  could 

offer  such  a  scope  of  usefulness  to  profound  scholars  of  absolute 

sincerity,  in  a  day  when  Strauss'  Life  of  Jesus,  The  Tubingen 

School,  Higher  Criticism,  The  Darwinian  Theory,  Marx's  "  So 
cialism,"  and  Feuerbach's  "  Materialism  "  were  together  press 
ing  to  focus,  should,  for  at  least  a  season,  find  many  zealous 
disciples. 

112.  As  to  the  "location"  of  Hegel  with  reference  to  our 

main  problems  of  "  the  reliability  of  knowledge,"  "  reason  and 

faith,"  "  subject  and  object,"  "  outer  and  inner  space,"  etc.,  etc., 
it  will  be  sufficiently  exact  for  present  purposes  to  class  him  as 

"  at  one  "  with  Schelling. 
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113.  THE  COURSE  OF  GERMAN  IDEALISM   FROM  HEGEL  TO 
THE  PRESENT.    At  the  moment  that  Hegel  reached  the  height  of 
his  career,   German   Idealism  appeared  to  dominate  the  entire 
domain  of  philosophic  interest.    After  his  death  (1831)  its  school 
suffered  a  speedy  disruption  that  some  writers  exaggeratingly 

record  as  its  "final  breaking  up";   and  in  1866  its  most  distin 
guished  historian  and  apostle  expressed  himself  as  "  delighted 
to  be  called  the  last  of  the  Mohegans."     To-day  it  has,  in  its 
purity,  markedly  few  followers  in  its  Fatherland,  and  its  accept 
ance  is  chiefly  confined  to  certain  academic  circles  in  England 

and  Scotland,  and  to  some  three  or  four  "  chairs  "  in  America. 
To  comprehend  this  we  should  observe  these  two  main  facts: 

On  the  one  hand,  it  professed,  from  the  first,  to  build  itself  on 

transcendent  principles  of  two  sorts  —  logical  and  theological ; 
and  that  though  these  might  work  in  brilliant  harmony  for  a  while 
they  contained  warring  elements  sure  to  clash  in  bitterest  oppo 
sition.  Already  we  have  seen  it  plunging,  in  Schelling,  now 
toward  atheistic  panlogism  and  now  toward  the  extremest  sort 
of  theistic  spiritualism.  On  the  other  hand,  it  declared  itself 

"  above  "  all  concrete  particulars,  and  sailed  far  from  empirical 
investigation  at  an  hour  when  the  world's  current  was  setting 
irresistibly  toward  scientific  inquiry.  Scarcely  could  events  hap 
pen  otherwise,  therefore,  than  that  its  smooth  course  should  be  dis 
turbed,  first,  by  rending  quarrels  among  its  own  crew,  and  second, 
by  contradictory  winds  setting  in  from  the  enlarging  scientific 
spirit  of  the  times.  It  will  be  both  a  convenient  and  a  natural 
order,  for  the  further  progress  of  our  historical  review,  to  con 
sider,  first,  those  efforts  which  sought  to  weather  the  old  course 
by  shifting  or  hauling  one  or  another  of  the  old  sails;  second, 
those  which  sought  to  preserve  it  with  new  sails ;  and,  third,  those 
which  set  forth  both  with  new  sails  and  in  new  directions. 

114.  First,  by  noting  its  most  authentic  successive  exponents, 

I  will  briefly  indicate  the  course  of  "  purest  Hegelianism  "  to  the 
present  hour.    For  this  purpose,  perhaps,  the  highest  place  among 
the  immediate  followers  should  be  given  to  Johann  Karl  Fried- 
rich  Roscnkranz,  professor  of  philosophy  at  Konigsberg,  from 
1833  till  his  death.     He  typically  shows  the  defensive  position 
into  which  his  school  is  already  driven  by  the  emendations  he 

proposes  in  his  master's  Logic;   by  his  effort  to  supply  an  ade 
quate  Philosophy  of  Nature  in  accord  at  once  with  transcendental 

principles  and  with  the  growing  demands  of  science;   and  by  the 
7 
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ethical  and  political  conclusions  to  which  he  is  forced,  different 

from  those  of  his  predecessors. 

Descending  to  the  next  generation,  the  place  of  eminence  may 

be  given  to  Ernst  Kuno  Berthold  Fischer,  professor  of  philosophy 

at  Heidelberg ;  and  in  him  it  has  now  become  typical  of  the  purest 

survivors  that  they  have  abandoned  all  attempt  to  be  scientific,  that 

they  are  still  sensitive  to  imperfection  in  the  Hegelian  Logic, 

and  that  their  chief  activity  is  sanctified  in  exegesis  of  the  lives 

and  writings  of  their  masters.  It  is  chiefly  in  this  period  that 

Transcendentalism  makes  its  way  to  England  and  America;  in 

literature  through  Coleridge,  Carlyle,  and  Emerson;  in  philo 

sophic  exposition  through  Sterling;  and  in  ethics  through  Green. 

Descending  another  generation,  we  come  to  the  present  hour. 

Here  the  thoroughbred  school  has  little,  if  any,  eminent  following 

either  in  Germany  or  in  France.  It  includes  but  a  lesser  fraction 

of  the  chairs  in  America,  and  is  the  dominant  philosophic  influence 

only  in  the  academic  and  churchly  circles  of  Scotland  and  England 

where  it  rests  immune  in  unassailable  intellectual  complacence. 

115.  More  instructive  will  it  now  be  to  return  to  1832  and  to 

trace  the  lines  that  diverged  from  Transcendentalism.  Already 

we  have  observed  that  its  most  potent  germs  were  theology  and 

logic,  and  that  the  latter  betrayed  tendencies  as  well  subversive 

of  as  subservient  to  the  former.  It  is  not  strange,  therefore,  to 

find  critics  rising  against  Hegel,  even  before  his  death,  who,  like 

Schubert,  cried  down  his  speculative  philosophy  as  a  "  disease," 
and  declared  that,  by  carrying  the  law  of  metamorphosis  too  far, 

he  had  arrived  at  a  theory  destructive  of  religion  and  revolu 

tionary  in  politics. 

As  against  this,  it  was  natural  that  quasi  disciples  should  appear, 

who,  like  Christian  Hermann  Weisse  1  and  C.  P.  Fischer,  should 

continue  to  find  Hegel's  dialectic  the  true  method  of  philosophy, 

but  should  seek  to  carry  it  to  more  orthodox  conclusions. 

i  Weisse  is  perhaps  the  weightiest  of  this  class.  While  declaring  that  "  Hegel
  made 

far  too  large  claims  for  his  Logic,"  he  yet  deduced  sense-perception,  unders
tanding,  and 

reason  a-priori.  He  accepted  the  "  self-movement  of  tXe  content "  but  saw  a  vastly 

different  "content,"  in  history,  from  Hegel.  It  will  best  indicate  his  position  t
o  note 

that  he  declared  "the  essential  problem  of  philosophy,  at  the  present  tim
e"  to  be 

"  the  personality  of  God."  The  Logic  supplies  the  metaphysical  basis  for  det
ermining 

this  but  its  final  outcome  should  be  "  an  ontological  proof  of  God's
  existence." 

ing 'established  this  much  his  chief  efforts  go  to  exegesis  of  the  ecclesiast
ical  doc 

trines  of  The  Father,  The  Son,  The  Trinity,  Incarnation,  Atonement,  Revel
ation,  Faith, 

etc.,  within  the  Hegelian  "  Movement  of  the  Divine  Idea." 
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And  yet  again  it  was  inevitable  that  the  historical  trend  of 

Hegel's  philosophy,  falling  upon  a  day  of  biblical  inquiry,  should 
produce  antagonistic  schools  of  New  Testament  criticism  of  the 
highest  possible  significance  to  the  future  of  Christianity  and, 
through  this,  to  civilization.  As  examples  of  this  school  of  in 
fluence  may  be  mentioned,  first,  David  Friedrich  Strauss,  author 
of  the  famous  Life  of  Jesus,  who,  starting  ardently  from 
within  the  Hegelian  fold,  was  carried  by  his  studies  through  a 
sad  and  tragic  passage  to  a  troubled  lodgment  in  the  school  of 
Spencer  and  Darwin;  and  second,  the  Bauer  brothers,  founders 
of  the  Tubingen  School  of  Criticism,  who,  mingling  their  fervor 
with  that  of  the  rising  Socialism,  were  carried  in  the  direction 
of  Feuerbach  and  Karl  Marx. 

All  these  for  the  most  part,  from  the  stem  of  theology  and 
bibliology,  while  there  were  yet  deeper  or  more  specifically  philo 
sophical  lines  of  divergence  from  the  other  stem  of  Hegelian  Logic. 

These  divide  in  two  main  branches,  —  those  which  carry  the 
Copernican  Notion  out  to  an  atheistic  pantheism,  and  those  which 
more  or  less  sharply  break  from  it,  and  falling  in  with  the  growing 
spirit  of  the  times,  indicate  those  lines  of  philosophic  development 
most  pregnant  with  results  to  the  present  hour.  The  first  of  these 
branchings  will  be  sufficiently  exampled  by  very  brief  accounts 
of  Schopenhauer  and  Von  Hartmann,  while  the  second,  and  far 
most  important  will  lead  us  through  Herbart  to  the  epoch  of 
Psychology. 

116.  ARTHUR  SCHOPENHAUER  (Dantzic,  1788-1860).  For 
mastering  German  Idealism  nothing  is  more  instructive  than  a 
thoughtful  study  of  Schopenhauer  after  learning  tolerably  well 
to  comprehend  Kant,  Fichte,  Schelling,  and  Hegel.  This  is  true, 

not  so  much  because  he  wrrote  immediately  after  these  prede 
cessors,  and  in  full  understanding  of  them,  as  for  the  following 
reasons..  First,  because  Schopenhauer  is  perhaps  the  clearest 
philosophic  writer  the  German  language  has  produced,  and  in 
his  lucidity  much  of  the  obsessive  darkness  of  Transcendentalism 
is  cleansed  even  in  the  antechamber  of  language.  Second,  because 
he  most  completely  threw  off  its  theological  raiment  and  exposed 
the  logical  skeleton  of  this  philosophy  in  its  bare  nakedness. 
Third,  because  in  attempting  to  give  this  skeleton  a  readjustment 
in  clear  daylight,  he  brought  to  view  its  disjointedness  not  only 
under  his  own  hands  but  under  the  hands  of  his  predecessors, 
and  its  fundamental  incapability  of  being  consistently  articulated 
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at  all.  And  fourth,  because  in  his  readjustment  of  the  transcen 

dentalism  of  his  forerunners,  Schopenhauer  showed  tendencies 

toward  the  new  course  that  philosophy  and  psychology  were  soon 
to  take. 

117.  Schopenhauer  was  a  Kantian  in  that  he  built  on  the 

Copernican  plan.     He  was  a  Schellingian  in  that  he  applied  this 

plan  cosmicly  rather  than  within  the  individual  mind  alone.     He 

followed  Fichte  in  making  Will  the  ultimate  ground  of  all  activity. 

And  he  was  a  Hegelian  to  the  extent  that  he  made  this  Will  work 
in  unfolding  stages. 

Aside  from  his  pessimistic  atheism,  Schopenhauer's  distinguish 
ing  departure  from  his  predecessors,  and  that  in  which  at  the  same 

time  he  made  the  most  significant  advance  toward  modern  Phe 

nomenalism,  was  that  which  he  took  in  divorcing  Will  from 

Reason  or  Idea.  According  to  Kant,  phenomenal  nature  was  man 

ufactured  by  a  process  of  logic ;  and  with  Schelling  and  Hegel  the 

sole  realm  of  ultimate  being  was  that  of  The  Ideas.  But  with 

Schopenhauer  reason  is  but  "  the  receptive  faculty  of  mere  presen 
tation  "  ;  and  while  Will  is  the  source  of  all  activity,  it  is  forever 

and  everywhere  blind.  In  spite,  however,  of  Will  being  "  the  sole 
creator,"  it  could  not,  according  to  Schopenhauer,  possibly  be  con 

ceived  to  exist  apart  from  Idea ;  for,  since  its  existence  consists  in 

its  activity,  and  its  activity  inevitably  creates  some  stage  of  pres 

entation,  therefore  should  its  "  creation  of  ideas  "  cease,  not  only 
would  The  World  as  Idea  vanish,  but  all  Will  would  vanish  also, 

and  absolutely. 

1 1 8.  Now  it  is  just  here  that  the  vice  and  vagueness  of  scho 

lasticism,  surviving  in  Schopenhauer,  both  betrays  itself  and  sug 

gests  that  if  it  were  eliminated   from  Schopenhauer's  primary 
assumptions,  his  system  would  closely  approximate  modern  Sen 

sationalism.     For  if  "  Will  "  never  can  be  and  primarily  never 

could  have  been  separated  from  "  matter  in  motion  "  and  from 
"  mental  content  in  action,"  then  the  suspicion  rises  that  it  was 

alone  the  persistence  in  Schopenhauer  of  a  remnant  of  the  classic 

habit  of  creating  abstract  concepts  into  entities  that  led  him  to  talk 

of  the  will  as  if  it  had  separate  existence  from  "content  pro 
cesses  " ;   and  that  hindered  him  from  seeing  that  to  thus  set  up 

such  an  entity  was  "  to  construct  old  wives'  fables  "  quite  as  much 

as   it   was   for   Kant   to   set  up   his   "  things-in-themselves,"    of 
which  Schopenhauer  so  particularly  complained.     And  this  fable 

of  "The  Will"  once  stricken  out  from  Schopenhauer's  system,  it  is 
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plain  on  the  face  of  things  that  it  would  be  driven,  at  one  stroke, 
far  on  toward  our  current  mind-stuff  theories,  and  would  differ 
from  them  only  in  being  governed  by  logical  in  place  of  psycho 
logical  laws ;  or  by  whatever  difference  under  close  analysis 
there  may  in  these  words  be  signified. 

Nor  would  this  elimination  of  The  Will  as  an  entity  bring 
Schopenhauer  close  to  modern  psychology  alone,  but  also  and 
in  a  striking  manner  toward  our  latest  physics.  This  will 
become  plain  if  it  be  recalled  that  he  not  only  made  Will  the 

source  of  all  mental  activity,  but  also  identified  it  with  "that  stress, 
pervading  all  nature,  which  drives  the  heavy  body  toward  the 
centre,  the  iron  toward  the  magnet,  the  plant  to  growth,  and  the 

man  to  action."  In  other  words,  "Will"  is  here  synonymous  with 
"energy."  And  the  proposition  to  strike  out  "Will  as  an  entity" 
from  this  system  of  philosophy  thus  joins  completely  with  the 

proposition  to  strike  out  "  energy  as  an  entity  "  from  the  current 
assumption  of  science.  That  this  approximation  in  the  two  realms 
of  philosophy  and  science  is  of  the  highest  historic  and  practical 
significance  I  shall  demonstrate  and  emphasize  further  on. 

119.  CARL  ROBERT  EDWARD  VON  HARTMANN  by  his  Philos 
ophy  of  The  Unconscious  became  the  chief  living  exponent  of 
Schopenhauer.  Fundamentally  he  differs  too  little  from  his 
master  to  demand  extended  exposition  here. 

Idea  and  Will,  he  declares,  must  not  be  looked  upon  as  two  sepa 
rate  substances,  but  as  two  different  attributes  of  the  same  essence. 

This  essence  may  well  enough  be  called  "  The  Absolute  "  if  no 
notion  of  a  personal  being  is  coupled  therewith ;  but  "  the  uncon 
scious  "  is  a  better  name  for  it.  He  is  particularly  interesting 
because  of  his  endeavor  to  be  scientific  and  to  bring  "  the  uncon 
scious  "  into  line  with  current  theories  of  evolution.  In  no  small 

degree,  he  thinks,  this  is  accomplished  by  identifying  "  the  uncon 
scious  "  with  instinct. 

As  an  attempting  mediator  between  Transcendentalism  and 
Darwinianism  Von  Hartmann  has  some  significance;  but  it  is 
doubtful  if  he  has  not  convinced  more  scientists  of  the  fallacies  of 

Transcendentalism,  than  transcendentalists  of  the  truths  of 
science. 

In  summing  up  "  The  Emancipation  of  Consciousness "  he 
declares  this  fortunate  ending  of  all  pain  (and  all  life  is  painful) 
is  accomplished,  in  the  process  of  individuation,  through  the  Will 
being  driven  by  destiny  to  carry  consciousness  to  that  highest 
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stage  of  development  where  it  is  enabled  "  to  hurl  volition  into 
nothingness  and  then  to  put  an  end  both  to  the  process  (life)  and 

the  world";  the  end  of  all  things  being  death,  nothingness  or 
nirvana. 

120.  BREAKING  FROM  THE  COPERNICAN  NOTION.     JOHANN 

FRIEDRICH  HERBART  (1776-1841).     When  Herbart  framed  his 

system,  philosophy  had  already  fallen  almost  completely  under  the 
dominion  of  Kant.    We  are  not  surprised,  therefore,  to  find  him 

following  "  the  master "  in  certain  fundamental  ways,  though 
widely  parting  from  him  in  others.     The  points  of  agreement 

most  important  to  note  are  that  both  held  to  an  outer  world 

of  things-in-themselves    (in  doing  this   Herbart  placed  himself 
in  the  minor  class  of  the  Kantians  of  his  day),  and  that  both 

declared  this  outer  world  to  be  non-spatial  and  its  things  non- 
extended.      Their   chief   disagreement  is   that   Kant  denied   all 
causal  relation  between  the  outer  and  inner  worlds,  while  Her 

bart  tried  to  explain  the  latter  by  the  former. 

\Vhile  Kant  thus  asserted  that  any  "  knowledge,"  properly 
speaking,  of  outer  things  is  impossible,  and  Herbart  affirmed  such 
knowledge,  the  latter  writer  went  on  to  declare  that  the  proper 
method  of  arriving  at  it  is  through  a  right  elaboration  of  the 

conceptions  we  get  from  experience,  and  by  this  process  "  mak 

ing  conceivability  and  validity  coincide." 
121.  Coming  to  detail,  the  particular  kind  of  thing-in-itself  to 

which   Herbart's   "  elaborations "   brought  him   were  called   by 
him  •'  real^."     Each,  he  said,  is  non-extended  and  of  absolutely 
simple   quality.      This    quality    for   any    given    real    is    forever 
unknowable,  but  different  reals  must  be  assumed  to  have  different 

qualities.    The  number  of  such  reals  and  of  their  qualitative  vari 
eties  he  declared  innumerable.     The  human  soul  he  conceived  to 

be  one  sort  of  such  real,  its  various  sensations,  presentations,  and 

mental  processes  being  but  passing  epiphenomena  of  its  simple 
underlying  or  real  existence. 

These  epiphenomena  he  attributed  to  the  "  interaction  "  of  the 
reals.  When  any  one  real  or  soul  falls  under  the  influence  of  any 

other,  it  "  seeks  to  preserve  itself  "  against  such  influences  and, 
as  a  result,  sensations  arise  in  it.  Our  different  sensations,  per 
ceptions,  and  thoughts  are  correspondent  to  different  combina 
tions  of  such  influences  in  our  environment,  i.  e.,  among  reals  in 

general.  Every  act  of  "  self-preservation  "  or  of  resistance  to 
outer  influence,  or,  in  other  words  of  Herbart,  "  every  arrested 
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presentation"  remains  in  the  soul  as  a  tendency  of  reproduction; 

and  the  sum  of  such  "  residuary  tendencies  "  forms  the  basis  of 
our  memory  and  conceptual  processes.  To  all  these  activities 

of  presentation  the  ordinary  physical  laws  of  "  action  and  reac 
tion  "  and  of  "the  conservation  of  energy"  apply;  and  it  is  a 

marked  peculiarity  of  Herbart's  psychology  that  he  endeavored, 
over-sumptuously,  as  compared  with  his  success,  to  reduce  its 

processes  to  mathematical  computation  by  giving  them  the  forms 
of  expression  of  physical  dynamics. 

122.  Fully  to  understand  Herbart,  it  is  necessary  to  grasp  his 

handling  of  "  space  "  more  amply  than  can  be  made  certain  in 
this  brief  account.     But,  in  general,  he  follows  Berkeley,  Leib 

nitz,  and  Kant,  in  making  space  purely  an  "  affair  of  the  mind." 
Unlike  these  predecessors,  he  distinguished  two  sorts  of  space, 

one  "  psychological "  and  one  "  intelligible."     The  former  is  that 
of  our  open-eyed  mental  pictures  and  visions.    The  other  is  con 

ceptual  ;  is  the  sum  of  our  spatial  ideas.    The  science  of  this  last 

he  called  "  synechology,"  for  the  reason  it  mostly  has  to  do  with 
the  determination  of  continua.     Under  it,  as  a  branch  of  this 

science,    he   placed   physics,   for   its   observations,   according   to 

his  philosophic  assumptions,  deal  only  with  mere  mental  pres 
entations  or  appearances,  although  indeed  they  signify  something 
actual  in  the  outer  world;    namely,  the  interactions  of  certain 

non-spatial  reals.     Undoubtedly  Herbart's  contributions  to  the 
problem  of  space,  and  specially  his  method  of  serial  development 
of  it,  are  among  the  most  important  in  history. 

123.  The  steps  of  reasoning  by  which  Herbart  reached  just 
the  particular  sort  of  real  existence  that  I  have  now  indicated 
were  something  as  follows:   (i)   It  being  recognized  that  some 
sort  of  elaboration  of  experience  is  necessary  in  order  to  fill  out 
the  latter  to  consistent  conceivability,  and  the  relation  of  ground 

and  consequence  being  adopted  as  the  guide  to  such  elaboration, 
we  are  driven  by  ordinary  reasoning  to  infer  that  the  varied 
events   of   human   experience   must   result   from   a   plurality   of 

causes  external  to  the  human  mind.      (2)    Since  "change"  is 
irreconcilable   with    ultimate   existence,    we   can   attribute   only 

unchangeable    characteristics    to    these    required    plural    causes. 

(3)  Since  absolute  existence  forbids  negation  within  itself,  each 
absolute   cause   or   existence    can   possess   only    a   single   char 
acteristic:  i.e.,  must  be  absolutely  simple.      (4)   Analysis   and 
reflection  disclose  that   all   spatial,   extensive,   and   quantitative 



104  A    TREATISE    ON    COSMOLOGY. 

characteristics  are  phenomena  of  our  own  mental  processes. 

Hence  (finally)  Herbart's  fundamental  notion  of  a  plurality  of 
different  "  reals,"  each  non-extended,  without  magnitude,  and  of 
one  unchangeable  and  absolutely  simple  quality. 

In  all  this  there  are  obvious  difficulties.  To  many  minds  it 

is  not  an  a-priori  necessity  that  absolute  existence  must  be  either 
unchangeable  or  simple.  But  grant  both,  and  it  is  yet  inconceiv 

able  how,  save  grammatically,  unchangeable  things  like  Herbart's 
reals  may  "  cause  "  the  changes  of  our  mental  life.  Herbart  con 
ceived  that  this  should  happen  through  different  "  interactions  " 
or  combinations  of  them.  But  how  may  things  combine,  or  be 

combined,  "  act "  or  "  interact,"  that  are  not  in  space,  nor  in  the 
mind,  nor  quantitative,  nor  changeable?  How  conceive  that  any 

given  number  of  such  reals  can  be  "  causally  "  correlated  with 
one  change  in  our  minds  more  than  with  any  other;  or  with  any 
part  of  a  presentation  rather  than  with  any  other  part ;  or  at  any 
time  rather  than  at  any  other?  To  many  people,  who  are  unable 

to  answer  these  questions,  Herbart's  "  reals  "  appear  to  be  abso 
lutely  impotent  for  all  philosophic  and  scientific  purposes ;  and  to 
make  our  changing  sensations,  presentations,  and  mental  pro 
cesses  the  epiphenomena  of  such  unchangeable  reals,  and  to 

explain  the  changes  of  these  epiphenomena  by  the  "  interactions  " 
of  what  is  at  the  same  time  assumed  to  be  unchangeable  appears 
to  these  people  to  be  making  use  of  meaningless  phrases,  and  to 

be  playing,  as  Schopenhauer  expressed  it,  "  with  old  wives' 
fables."  It  is  because  of  this  that  Herbart  has  been  called  "  of 

no  consequence  whatever  as  a  philosopher." 
124.  In  spite  of  this  last,  Herbart  must  be  recognized  as  the 

founder  of  one  of  the  most  important  schools  of  the  present  hour. 
We  may  well  watch  for  the  grounds  of  this  as  we  now  turn  to 
orient  his  system  and  his  influence  in  the  general  course  of  his 
toric  development.  Here  we  may  first  note  that  Herbart  broke 
from  the  Copernican  notion  at  the  height  of  its  acceptance.  He 

revolted  from  Kant  and  again  proclaimed  a  "  nature  "  and  outer 
world  that  has  determinative  influence  on  our  mental  life  —  a 

world  of  non-spatial  reals  or  monads.  Immediately  this  seems 
like  going  back  to  Leibnitz,  save  that  Leibnitz  only  permitted 

"  pre-established  harmony "  among  the  phenomena  of  these 
monads,  while  Herbart  inserted  causal  relations.  If,  however, 

one  understand  "  causal  "  to  have  merely  descriptive  signification, 
as  now  every  one  ought,  then  it  is  seen  to  be  essentially  the  same, 
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in  meaning  and  with  regard  to  any  relation  among  the  events 

themselves,  to  say,  with  Leibnitz,  they  occur  in  "  pre-established 
harmony,"  or  with  Herbart,  "  subject  to  mutual  causal  determi 
nation."  The  important  truth  is  that  outer  events  and  inner  events 
occur  in  a  way  that  our  observations  and  descriptions  of  them  can 
be  formulated  in  definite  rules  or  laws.  In  this  light  much  of  the 
difference  between  Leibnitz  and  Herbart  disappears.  And  in  any 
case  the  system  of  the  latter  resembles  that  of  the  former  more 
nearly  than  any  other;  and  stems  from  the  historic  tree  closer 
to  it  than  to  any  other. 

125.  But  wherein,  then,  is  Herbart  so  much  more  modern? 
and  why  must  he  be  looked  on  as  a  forerunner  of  current  phi 
losophy?     To  these  questions  brief  but  sharp  answers  may  be 
given ;  and  they  are,  perhaps,  the  most  important  things  we  have 

to  note  about  this  author.     Largely   Herbart' s  influence  came 
from  his  leading  the  break  against  the  Copernican  notion.     As 
much  also  it  came  from  a  source  outside  of  his  philosophic  system ; 
from  a  certain  spirit  running  through  his  life  and  plainly  caught 
from  the  scientific  tendencies  of  his  day.     But  above  all  else  it 
came  from  his  emphasis  and  development  of  psychology. 

It  is  true  that  he  explicitly  declared  that  philosophy  must  not 
be  built  upon  psychology.  Yet,  in  spite  of  this,  his  psychological 
treatises,  greater  in  bulk  than  those  on  philosophy,  with  the 

"modern  spirit"  in  which  he  conceived  them  and  with  the  practical 
uses  to  which  he  expanded  them  in  pedagogy,  were  sufficient  soon 

to  found  a  school  whose  distinctive  cry  was  "  Philosophy  must 
be  founded  in  psychology."  It  is  this  influence,  perhaps,  that 
most  distinguishes  Herbart,  and  that  chiefly  entitles  him  to  be 

styled  "  the  father  of  current  philosophy." 
126.  By   way   of   locating   Herbart   still   more   sharply   with 

reference  to  the  familiar  currents  of  our  narrative,  these  further 
points   must  receive  mention;    and  that  he  was  not  wholly  a 
modern,  they  bear  witness.    Declaredly  he  still  gave  first  place  to 
logic;    and  he  founded  his  system  within  its  too  narrow  and 
inadequate  powers.     He  went  backward,  from  Hume  and  Kant, 

in  founding  the  mental  life  on  the  "  old  wives'  fable,"  an  under 
lying  entity,  instead  of  going  forward  with  their  phenomenalism. 
While  he  added  much  to  the  problem  of  space  by  distinguishing 
between  our  spatial  pictures  and  our  ideas  of  space  —  his  psy 
chological  and  intelligible  spaces  —  and  by  his  serial  develop 
ments,   yet  by  denying  any   quantitative  element  to  the  outer 
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world  and  by  failing  to  see  that  our  inner  problem  of  space  may 

yet  require  external  factors  for  its  solution,  he  yet  remained  an 

ancient,  and  fell  short  of  modern  requirements  for  this  problem. 

While  he  no  longer  sought  to  invent  truth  for  the  bolster  of 

religious  traditions,  he  did  not  go  so  far  as  to  seek  religion  in 

truth,  but  rather  compromised  by  saying  as  little  on  this  subject 

as  possible. 

127.  The   epoch-making   features   of   Herbart,   then,   as    for 

emphasis  I  will  repeat,  were  his  sharp  revolt  from  the  tran 

scendental    speculation    of    his    day    and    the    empirical    spirit 

with  which  he  invested  psychology  and  developed  it  to  practical 
services. 

128.  FRIEDRICH  EDUARD  BENEKE  (Berlin,  1798-1854).     If 

one  speak  of  "  a  member  of  the  Herbartian  school,"  this  may 

mean,  strictly,  one  who  holds  to  Herbart's  system;  or,  loosely,  one 
who  follows  his  general  spirit.    It  is  only  in  this  latter  sense  that 

Beneke  can  be  so  named,  in  spite  of  the  fact  he  often  avowed  him 

self  a  follower.    In  many  fundamental  ways  he  opposed  Herbart. 

Thus,  while  the  latter  clung  enough  to  the  speculative  tendencies 

of  the  hour  to  declare  that  philosophy  can  never  be  founded  in 

psychology,  it  is  the  most  distinctive  principle  of  Beneke  which 

declares  that  philosophy  must  get  its  first  ground  in  psychology. 

In  just  this  was  the  epoch  full-born  in  Beneke  that  was  incited  by 
Herbart  contrarily  to  his  own  basal  assumptions.     Yet  poor  jus 

tice  was  given  Beneke  during  his  life.     He  was  persecuted,  at 

the  instance  of  Hegel,  was  dismissed   from  his  chair,   led  an 

unhappy  life,  and  is  thought  to  have  drowned  himself. 

129.  Following   his    precept   that    philosophy   must    find    its 

beginning  in  the  mental  processes,  he  first  noted  that  these  are 

complex.     Next,  that  their  changes  result  either  from  influences 

within  themselves,  or  else  jointly  from  these  and  outer  stimuli. 

And,  again,  that  their  every  act  modifies  their  power  of  action. 

Reasoning  from  these  facts  he  concluded  that  the  soul  is  at  all 
times  but  the  sum  of  its  own  activities,  efforts,  or  strivings; 

that  its  native  powers  must  be  at  once  complex,  innate,  receptive, 
active,  reproductive,  and  modifiable;    and,  more  particularly,  he 
arrived  at  the  fundamental  law  that  all  the  creations  of  the  mind 

or  soul  attract  each  other  proportionally  to  their  similarity.     As 

a  corollary  of  the  above  propositions  he  deduced  that  the  soul  is 
ever  the  resultant  of  all  that  has  gone  before,  including  its  own 
natal  impulses. 
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130.  Upon   these  empirically  derived   grounds   Beneke  then 

proceeded  to  build  up  a  "  new  psychology  " ;   one  that  is  a  mas 
terly  corrective  at  once  of  Locke's  tabula  rasa  and  of  the  Leib- 
nitzian-Humian-Kantian  solipsism;   that  in  outline  and  in  detail 
is  markedly  better  than  any  that  had  preceded  it ;   and  that  must, 

in  a  large  degree,  even  now  be  classed  as  "  current." 
131.  Next,  he  undertook  a  psychological  exposition  of  logic. 

And  were  there  nothing  else  to  his  credit,  this  march  into  the 
citadel  of  past  fallacies,  and  its  smashing  of  the  scholastic  egg 
whence  particulars  are  hatched  from  universals,  should,  alone, 

mark  Beneke's  insight  and  accomplishment  as  epochal. 
132.  His  psychology  and  his  logic  thus  prepared,  he  set  to 

work    to   build    his    cosmologic    superstructure.      In    quite    our 

present  method  he  analyzed  the  concepts  both  of  "  the  conscious 
self  "  and  of  "  the  bodily  self,"  and  then  from  these  "  inferred  " 
an   outer   world   of   things-in-themselves   having   characteristics 
analogous  to  those  of  our  own  soul ;    things  which  are  as  im 

material  or  non-spatial  as  the  soul,  yet  are  perceived  spatially 

by  it. 
To  any  more  particular  specification  of  these  things-in-them 

selves,  or  of  the  ways  they  may  affect  our  minds  or  determine 
our  spatial  presentations  and  our  knowledge  of  them,  Beneke  did 
not  venture  nearer  than  to  say  they  must  be  inferred  to  be 
kin  to  the  human  soul  and  act  similarly  to  it.  It  may  be  noted, 
therefore,  that  they  are  as  impotent  for  all  practical  purposes  of 

science  as  the  "  reals  "  of  Herbart,  and  are  as  incapable  of  replac 
ing  that  "  crude  dualism  "  which  science  must  follow  till  some 
other  hypothesis  is  made  workable,  as  are  the  most  abstract 
speculations  of  Fichte  or  Hegel.  But  if  Beneke  fell  short  in  this, 
the  greatest  shortcoming  of  his  predecessors,  so  also  have  most 
of  his  successors.  And  recalling  that  it  is  the  maximum  hope  of 
this  Treatise  that  a  happy  culmination  of  many  historic  currents 
may  supply  this  greatest  need,  we  shall  best  do  honor  and  justice 
to  Beneke  by  recognizing  the  main  ways  in  which  he  contributed 
to  this  end  by  avoiding  some  great  errors  of  those  who  had  gone 
before,  and  by  gathering  the  best  from  them  all. 

133.  Finally,  in  the  construction  of  his  system,  Beneke  carried 
this  empirical  method  to  its  highest  limits,  and  did  much  to  pre 
pare,  if  indeed  it  must  not  be  acknowledged  that  he  founded,  still 
another  epoch,  namely,  that  of  Natural  Religion.     Here,  also,  he 

"  inferred  "  God  and  immortality,  though  chiefly  upon  practical 
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grounds  and  in  fulfilment  of  the  demands  of  "  completeness  " ; 
and  he  was  wont  to  assert  that  "  because  little  can  be  known  of 

these  things,  there  is  all  the  more  room  for  belief  and  trust." 
134.  In  general  summary  of  Beneke,  therefore,  it  may  be  said 

as  follows :   Appreciating,  to  a  degree  that  Hume  and  Kant  did 

not,  that  all  knowledge  is  hypothetical,  he  accepted  their  method 

of  discovering  the  nature  of  our  knowledge  through  psychological 

analysis;   but  he  avoided  their  error,  of  confining  knowledge  to 

the  human  mind,  by  extending  his  psychological  discoveries,  infer- 

entially,  to  the  universe.     He  corrected  the  errors  of  Schelling 

and  Hegel,  which  consisted  in  building  down  from  vast  specula 

tions,  rather  than  up  from  careful  psychological  observations; 

and  in  place  of  founding  cosmology  in  history  and  logic,  he  sought 

rather  to  establish  it  upon  psychology  and  physics.    In  pursuance 

of  these  main  principles  he  sharply  cut  loose  from  tradition  and 

even  from  Herbart ;   he  no  longer  acknowledged  the  sovereignty 

of  logic;    no  longer  stilted  psychology  on  the  mythical  "facul 
ties"  of  Aristotle;    no  longer  made  the  activities  of  the  mind 
either  wholly   experiential   with   Locke,   or   wholly   natal   with 

Leibnitz  and  Kant;    no  longer  founded  either  the  outer  or  the 

inner  world  on  unchanging  entities  of  any  sort;    and  no  longer 

prostituted  observation  and  reason  to  religious  traditions. 
In  what  measures  these  bold  strokes  cleared  the  ground  and  pre 

pared  the  way  for  that  union  of  all  science  and  philosophy  which 

is  the  goal  of  this  Treatise,  we  shall  better  appreciate  as  we  follow 
their  results.  But  for  the  moment  we  may  recall  the  discovery 

that  it  is  largely  through  stripping  off  the  falsely  bestowed 

endowments  of  both  spheres  of  knowledge  that  the  naked  truth 

has  been  slowly  approximated  in  each,  and  that  it  is  through  a 

culmination  of  this  process  that  we  hope  to  reach  the  vantage- 
ground  to  be  prepared  by  this  Introduction. 

135.  RUDOLPH  HERMANN  LOTZE  (Bautzen  in  Upper  Lusa- 
tia,  Prussia,  1817-1881).    It  being  our  task  to  trace  the  growth 

of   cosmology   historically   in   philosophic   circles,   nothing   will 

so  amply  and  distinctively  illumine  the  state  it  reached  in  his 

day  or  hour,  and  that  which  we  have  now  to  review,  as  a  study 

of  Lotze.     He  wrote  just  when  Transcendentalism  and  "  The 

New  Spirit"  were  about  equally  balanced  against  one  another 
in  the  field  of  philosophic  influence,  —  save  that  the  former  was 

waning  and  the   latter  rising.     Lotze  markedly   exhibited   the 

impress  of  both,  and  is  peculiarly  representative  of  their  conflict. 
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Through  one  teacher,  Weisse,  he  received  a  strong  theological 
bent  and  an  early  schooling  in  Kant,  Fichte,  Schelling,  and  Hegel. 
Through  another,  Volkmann,  he  became  a  close  student  of  Her- 
bart.  By  his  medical  training  he  was  brought  to  revere  science. 
As  a  physiologist  he  soon  won  such  distinction  as  led  many,  mis 

takenly,  to  class  him  as  a  materialist.  To-day  there  are  many 
who  regard  him  as  the  last  great  strategist  of  Orthodoxy.  Few 
philosophers  have  so  completely  joined  adequate  preparation 
with  impartiality,  and  in  none  is  so  informedly  and  sensitively  dis 
played  the  struggle  of  the  old  to  square  itself  with  the  new. 

In  the  way  Lotze  approaches  his  task  in  his  greatest  work,  his 
Microcosmus,  there  is  revealed  a  new  standpoint  of  philosophy, 

and  a  revolt  at  once  against  the  "  critical  "  method  of  Kant  and 
the  avowedly  "  speculative "  procedure  of  Hegel.  Even  he 
attempted  no  logical  gymnastics,  by  way  of  preparation,  such 
as  Herbart  had  felt  himself  required,  by  professional  custom, 
to  exhibit.  But  sensitively  appreciating  what  the  vast  experi 

ments  of  his  predecessors  had  taught,  —  namely,  that  the  justi 

fication  of  any  "  system  "  can  alone  be  found  in  its  completeness 
and  at  its  completion,  —  he  began  with  the  most  common  notions 
of  his  day,  regarding  nature,  mind,  soul,  etc.,  and  thence  under 
took  to  work  his  way  to  the  most  comprehensive  possible  view 
of  these  matters,  by  the  new  method  of  paying  equal  regard  to 
the  results  of  scientific  observation  and  of  philosophic  reflection. 

Devoting  his  first  chapter  to  "  Conflicting  Views  of  Nature," 
he  quickly  moved  forward  to  accept  the  fundamental  hypotheses 
of  physics  most  current  in  his  day.  No  other  theories  of  nature, 

he  said,  "  have  obtained  results  equally  indisputable  and  fruit 
ful."  But  he  accepted  them,  as  does  science,  only  tentatively; 
and  with  explicit  foreshadowing  of  his  future  method  he  declared 

that  as  "  new  spheres  of  experience  enter  the  circle  of  objects 
of  investigation  and  become  more  fully  known,  a  more  general 
and  comprehensive  statement  of  the  prior  basis  of  its  reason 

ings  becomes  indispensable."  In  a  word,  his  method  was  to  be 
that  of  harmonizing  the  current  physical  hypotheses  with  the 
results  of  philosophic  reflection  by  an  enlarged  interpretation  of 
both.  Already  this  method  had  been  begun,  if  not  declaredly 
yet  actually,  by  Herbart  and  by  Beneke.  Undoubtedly  it  was 
the  chief  crystallizing  philosophic  notion  of  his  hour.  In  the 
first  part  of  this  Review  we  saw  essentially  the  same  method 
applied  by  Helmholtz  in  physics.  And  from  the  beginning  it  has 
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furnished  the  kernel  of  inspiration  for  our  forelying  Treatise. 

If  it  first  found  definite  declaration  and  application  by  Lotze, 

this  is  in  accord  with  the  fact  that  his  genius  sensitively  responded 

to  the  lessons  culminating  from  the  past,  which  all  future  phi 

losophy  must  follow. 

136.  Inevitably,    because    living   in    the    day    of    Newtonian 

physics,  Lotze  accepted  its  individual  atoms  swimming  in  vacua. 

Inevitably,  also,  because  it  was  the  cardinal  notion  in  the  psy 

chology  of  his  day,  he  accepted  the  dictum  that  spatial  extension 

is  wholly  an  affair  of  the  individual  mind.     Under  these  con 

straints,  and  being  of  orthodox  religious  temperament,  it  was 

little  less  than  "historic  proximity"  that  led  him,  as  his  first 

step  toward  harmony,  to  identify  these  individual  atoms  and  our 
individual  human  souls  as  of  kindred  entity. 

137.  A  world  of  non-extended  atom-souls!     So  far  we  might 

regard  Lotze  as  a  close  follower  of  Leibnitz,  did  he  not  assert 

universal  causal  interaction  between  these  ultimate  units.     This 

took  him  far  from  Leibnitz  as  well  as  from  Kant,  and  rather  in 

the  path  of  Herbart,  Beneke,  and  "  the  new  movement."     But  its 
full  meaning  is  to  be  recognized  only  when  it  is  recalled  that 

Lotze  was  one  of  the  most  advanced  physiologists  of  his  day; 

that  he  was  fully  informed  concerning  the  lately  broached  Dar 

winian  Theory  and  its  far-reaching  significance  for  every  phase 

of  his  problem;    that  he  was  in  closest  touch  with  the  "  locali 
zation  "  brain-experiments  of  Hitzig  and  others;    and  that  he 
understood  above  most  of  his  contemporaries  the  force  of  the 

oncoming  propulsion  toward  brain-psychology  —  toward  the  de 

pendence  of  mind  upon  brain,  and  toward  the  dependence  of 

both  mind   and   brain  upon   our  biologic  antecedents.      When, 

standing  at  such  a  focus,  Lotze  declared  for  universal  causality 

between  body  and  mind,  it  should  be  easily  understood  how  his 

words  were  interpreted  far  more  momentously  than  had  been 

the  essentially  similar  proposition  of  Beneke.    And  when  he  went 

so  far  as  to  declare  that  the  same  mechanical  laws  that  apply  in 

physics  must  be  admitted  to  hold  good  "  even  in  the  highest  phe 
nomena  of  mental  life,"   and  to  speak  of  these  latter,   in  the 

Darwinian  lingo  of  the  hour,  as  "produced  by  the  historical 

sequence  of  human  development,"  it  is  not  surprising  that  he  was 
set  down,  by  those  who  judged  him  shallowly,  as  a  rank  mate 

rialist.     Even  to-day  it  will  require  closest  attention  to  observe 

by  what  paths  he  conceived  himself  to  be  escaping  from  this 
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doom  and  finding  safe  harbor  in  the  opposite  haven  of  theis-tic 
spiritualism. 

138.  Having  accepted  these  three  assumptions, — i.e.,  (i)  that 
the  soul-atoms  are  non-extended;  (2)  that  our  visions  and 
notions  of  extension  are  phenomena  wrought  in  our  individual 
minds;  and  (3)  that  these  phenomena  are  causally  determined, 
in  part  at  least,  by  the  universe  of  soul  atoms  outside  of  each 

individual  mind,  —  Lotze's  task  of  harmonization  took  the  form 
of  the  inquiry  What  may  be  the  nature  of  these  non-extended 
atoms  and  of  their  causal  relations  to  one  another,  whereby  they 
work  spatial  effects  in  our  mental  pictures?  To  conceive  these 
atoms  to  be  unchangeable,  as  did  Herbart,  or  to  refuse  to  consider 
the  possibility  of  such  internal  changes,  as  does  physics,  he  saw 
was  to  shut  the  door  to  all  possible  solution  of  his  problem.  But 
in  the  Leibnitzian  assumption  that  they  are  kindred  to  the  human 
soul,  whose  internal  changes  constitute  our  mental  life,  he  found 
footing  for  the  notion  that  the  internal  changes  of  each  atom 
causally  influence  the  like  changes  of  all  the  other  atoms,  and 
that  the  sum  of  these  mutual  causal  relations  throughout  the 
universe  is  to  be  identified  as  that  with  which  physics  has  hereto 
fore  dealt  as  external  space. 

His  most  concise  statement  of  these  relations  is,  perhaps,  the 
following,  with  which  he  closes  his  famous  chapter  on  The  Spatial 
and  Supersensuous  Worlds : 

'  The  supersensuous  order,  upon  which  we  suppose  that  of  the 
apparent  spatial  cosmos  to  depend,  cannot  be  regarded  as  a  mere 
intellectual  counterpart  of  space  in  such  a  fashion  that  it  too,  like 
a  web  of  independent  and  changing  but  non-spatial  relations,  com 
prehends  things  in  itself  and  extends  between  them  just  in  the  same 
way  as  (according  to  an  earlier  view)  space  was  supposed  to  have 
an  independent  existence  as  an  encompassing  background  and  as 
empty  extension.  All  relations,  even  these  intellectual  relations, 
exist  as  relations  only  in  the  relating  mind  at  those  times  where  it 
exercises  its  relating  activity.  Therefore  the  supersensuous  order 
of  the  world  does  not  consist  in  a  tissue  of  complicated  relations 
between  things,  sometimes  contracting,  sometimes  expanding,  but 
only  in  the  totality  of  the  reciprocal  action  between  things  taking 
place  in  the  world  at  every  moment.  The  actions  are  not  produced, 
changed,  and  organized  by  a  multitude  of  impulses  running  back 
wards  and  forwards  between  things,  but  they  themselves  being  com 
parable  in  meaning,  and  hence  subject  to  universal  laws,  produce 
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in  jone  another  impulses  that  become  realized  without  the  help  of 

any  mediating  mechanism  [such  as  the  old  conception  of  space 

supposed]  and  arrange  themselves,  according  to  their  meaning  (as 

constituents  of  the  world's  content  which  stand  in  need  of  one 

another),  in  that  intellectual  order  which  is  valid  for  them,  but  does 

not  exist  between  them." 

The  ways  in  which  Lotze  leads  up  to  his  central  notion  are 

diverse  and  numerous.  To  grasp  them  adequately  one  must 

master  the  bulk  of  his  writings.  Yet  the  following  quotations, 

taken  in  the  order  and  course  of  his  pages,  will  further  elucidate 
them. 

"  There  need  be  no  divergence  of  opinion  as  to  the  possibility  of 

even  unextended  existence  having  a  position  in  space."  "  Moreover, 
we  can  conceive  a  being  not  merely  in  some  relation  to  all  the 

rest  of  the  universe,  but  to  every  part  of  it  in  an  equally  close  and 

gradationless  relation.  It  would,  in  such  case,  not  merely  act  and 

be  acted  on  directly  by  some  few  things,  as  a  means  of  indirectly 

controlling  others,  but  stand  with  all  atoms  in  that  vital  relation 

which  involves  immediate  action  by  the  states  of  the  one  on  those 

of  the  other.  If  situations  and  places  are  the  expression  of  the  close 

ness  or  looseness  of  these  internal  connections,  this  being  would  not 

have  a  limited  seat  in  space,  but,  as  internally  alike  near  to  all  parts 

of  the  universe,  would  seem  externally  to  be  omnipresent."  "  We  can 
conceive  of  beings  that  reciprocate  action  directly  with  all  others  simi 

lar  to  themselves  but  in  different  degrees  of  relationship  with  different 

individuals."  "  It  is  absolutely  necessary  to  convert  the  oft-heard 

proposition,  A  thing  acts  where  it  is,  into  the  other,  A  thing  is  where 

it  acts."  "  And  this  externality,  i.  e.,  extension,  will  never  be  think 

able  unless  we  suppose  single  points  which  are  distinguishable,  out 

side  one  another,  divided  from  one  another  by  intervals,  and  which 

lastly,  by  the  action  of  their  forces,  or  by  their  mutual  influences  in 

general,  determine  for  one  another  the  places  they  occupy.  This 

distinguishability  of  a  number  of  points  is  no  mere  corollary  of 

extension,  but  that  which  constitutes  its  very  notion;  the  name 

'  extension '  denotes  a  property  implying  solely  mutual  relations  in  a 

manifold  pleurality,  reciprocal  action  of  several  individuals." 
us,  therefore,  rather  at  once  acknowledge  that  extension  can  no  more 

be  the  predicate  of  a  being  than  an  eddy  or  vortex  is  the  mode  of 

motion  of  a  single  element ;  both  alike  can  be  conceived  only  as  forms 

of  relation  between  many  elements."  "We  are  accordingly  con 
strained  to  adhere  to  that  view  which  formerly  showed  itself  merely 
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as  a  possible  one,  and  to  conceive  extended  matter  as  a  system  of 
unextended  beings  that,  by  their  forces,  fix  one  another's  positions  in 
space,  and  by  the  resistance  which  they  offer  —  as  if  to  the  intrusion 
of  a  stranger  —  to  any  attempt  to  make  them  change  place,  produce 
the  phenomena  of  impenetrability  and  the  continuous  occupation  of 
space."    "...  like  a  note  which  has  its  own  immutable  place  in  the scale,  or  like  a  truth  which  has  its  own  definite  place  in  the  system, 
coming  between  those  upon  which  it  depends,  and  those  which  depend 
upon  it,  everything  has  its  own  definite  place  in  the  fabric  of  reality, 
between  the  other  things  which  are  related  to  it  with  different  degrees 
of  nearness  or  contrast.    And,  moreover,  in  correspondence  with  this 
intellectual  order,  everything  will  appear  to  a  soul  in  which  its  influ 
ence  encounters  a  capacity  for  spatial  intuition,  to  have  that  definite 
place  among  the  images  of  other  things  which  seems  to  be  assigned 
to  it  by  the  totality  of  its  intellectual  relations  to  them ;  and  this  place 
which  it  has  will  seem  to  change,  and  the  thing  itself  to  move  through 
the  intuited  space,  if  these  relations  which  it  has  to  the  rest  of  the 

world  are  changed."    "  The  inner  condition  of  any  being,  as  soon  as it  exists,  is  the  direct  producing  cause  of  some  fresh  inner  condition 

in  a  second  being."  "  There  is,  therefore,  nothing  else  than  an  eternal 
universal  inner  stream  of  interaction  in  things."     "  The  place  occu 
pied  by  any  element  at  any  definite  moment  on  account  of  the  totality 
of  the  relations  which  it  then  has  to  all  the  rest  in  the  intellectual  order 
of  the  world,  determines  the  place  in  space  at  which  this  element  must 
be  intuited  by  the  rest ;  to  the  change  which  the  element  experiences 
in  the  intellectual  order  there  corresponds   in  spatial   intuition  the 
movement  which  hence  has  to  be  regarded  as  change  of  place,  but 
not  —  at  least  not  primarily  —  as  a  passage  through  space." 

139.  External  space  or  the  space  of  physics  is,  then,  inter 
preted  by  Lotze  to  be  a  certain  lawful  order  of  interaction  among 
the  soul  atoms  of  the  universe,  having  its  causal  source  in  their 
internal  performances.      Naturally  we  wish  to  know  explicitly 
about  these  "  interactions  "  and  "  performances  "  that  are  to  take 
the  place  of  those  commonly  studied  by  physics;    and  we  wish 
to  know,  exactly,  the  nature  of  these  atoms,  that  are  the  seat  of 
such  "  performances  "  and  are  to  be  identified  with  the  atoms 
of  traditional  science.     Unfortunately,  however,  Lotze  did  not 
put  together  any  good  account  of  what  is  here  demanded  and  the 

best  we  may  get  by  hunting  his  pages  is  something  as  follows. 
140.  For  one  thing,  the  human  soul,  being  but  one  among  the 

others,  has  a  position  in  space  (of  the  new  sort)   which  Lotze 

locates   in   some   "  not  yet  precisely  determined   point "   of  the 
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parenchymous  and  fibreless  portions  of  the  brain  lying  be
tween 

the  ends  of  the  sensory  and  motor  nerve  fibres. 

Having  placed  it  at  this  "  favored  point  of  the  organ
ism," 

where  it  "  collects  the  numberless  impressions  conveyed  to  it  by 

a  host  of  comrades,"  Lotze  then  distinguishes  these  others  from 

it  as  being  "  essentially  similar  [to  it],  but  lower  in  rank  from  the 

inferior  significance  of  their  nature."     Between  these  comrad
es 

of  lower  rank  and  the  soul  itself  there  is  to  be,  then,  causal  action 

and  reaction  mutually  and  of  an  "  essentially  similar  "  sort! 

it  is  just  here  we  must  pick  our  steps  most  carefully  in  following 

Lotze,  for  we  soon  discover  that  he  is  to  harmonize  physics^  and 

psychology  not  by  identifying  the  common  "  perfo
rmances  ' 

physics  with  any  heretofore  treated  of  in  psychology,  but  rather
 

by  endowing  the  human  soul  with  a  lot  of  powers  and  perform
 

ances  not  heretofore  conceived  to  belong  to  it,  and  by  then  iden 

tifying  those  of  physics  with  these. 

141.    It  is  true  he  insists  on  classifying  all  these  activities, 

henceforth,  under  the  general  designation  "  mental,"  yet  he  not 

only  declares   "that  closer   scrutiny   discovers   ordinary   impact 

and  pressure  to  be  ...  only  the  perceptible  form  of  a  far  more 

subtle  process  between  the  elements,"  but  he  also  emphatically 

avows,  on  the  one  hand,  of  all  impacts  and  movements,  such,  for 

example,  as  in  the  brain  occasion  our  states  of  consciousness, 

and,  on  the  other  hand,  of  our  conscious  states,  that  these  two 

sorts  of  activities  are  "  absolutely  incomparable,"  and  that  across 

the  "  chasm  "  that  separates  them  "  scarce  any  one  will  cherish 

the  vain  hope  that  at  a  higher  stage  of  development  science  will 

find  a  mysterious  bridge  in  a  case  where  it  is  the  impossibility  of 

any  sure  crossing  over  that  forces  itself  on  us  with  the  most 

evident  distinctiveness."     It  would  seem,  then,  that  on  one  page 

Lotze  avows  "absolute  incomparability  "  of  activities  which  at 

another  time  he  declares  are  "essentially  similar  "  ;  and  this,  with 

many  like  shortcomings  of  his,  undoubtedly  explains,  in  part,  why 

he  established  no  well-defined  school  of  followers.     But  if  these 

shortcomings  must  be  admitted,  yet  Lotze' s  attempts  at  harmony 

must  be  regarded  as  by  no  means  utter  failures,  but  rather  as 

among  the  greatest  advances  of  science ;  and  I  shall  hope  further 

on  in  this  Treatise  to  do  full  justice  to  Lotze  by  making  the 

truth  of  this  statement  clear. 

142.    It  being  Lotze's  method,  of  finding  a  place  for  physics 
in  a  mental  world,  to  extend  the  gamut  of  mental  processes, 
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which  we  directly  experience,  downward  through  a  lower  and 
hypothetical  range,  we  shall  not  be  surprised  to  see  him  extend 
the  same  gamut  upward  in  order  to  afford  ample  room  to  those 
'  higher  "  "  spiritual  "  powers  to  preserve  which  uncontaminated of  earthly  dross  and  the  growing  encroachments  of  science  was 
still  his  chief  concern.  And  recalling  that  he  declared  for  the 
reign  of  lawful  mechanism  throughout  the  entire  mental  world 
and  in  all  its  realms,  and  that  the  preservation  of  the  spiritual 
powers  of  the  soul  must  not  only  be  reconciled  with  this  mechan 
ism  but  also  with  the  two  newly  found  and  most  troublesome 
dicta  of  the  hour,  —  the  dependence  of  the  mind  upon  the 
brain,  and  the  origin  of  the  human  brain  and  body  in  accord 
with  the  Darwinian  Theory,  —  recalling  all  this  we  now  follow 
Lotze  in  his  task  with  tensest  interest. 

Here  we  discover  that  while  he  is  to  permit  mechanical  law 
to  reach  all  the  way  up,  it  is  not  to  be  permitted  to  do  so,  in 
the  higher  regions,  exclusively  of  other  powers  of  the  soul  that are  not  mechanical. 

Not  only  in  the  development  of  the  simple  sensations  is  the  soul 
active  after  this  creative  fashion ;  even  if  these  first  products  are  to 
be  ascribed  to  an  orderly  mechanism,  and  if  the  train  of  ideas,  with  its 
associations  and  separations,  its  forgetting  and  recollecting,  arises 
spontaneously,  without  any  fresh  impulse  given  by  the  soul,  yet  that 
is  not  the  whole  of  the  mental  life,  and  the  higher  energies,  which 
constitute  its  true  worth,  do  not  proceed  spontaneously  from  its 
mechanical  working  ...  on  the  contrary,  it  feels  every  movement  of 
the  train  of  ideas,  and  is  roused  by  this  now  and  then  to  act  itself, 

and  to  introduce  into  its  apparently  arbitrary  play  new  elements,' which  cannot  be  explained  from  itself  alone.  This  is  not  absence 
of  order,  but  that  order  of  a  more  complicated  kind  which  .  .  .  does 
not  in  this  form  occur  in  the  material  world.  Hence  in  the  develop 
ment  of  a  bodily  organism  the  effect  to  be  produced  by  the  reciprocal 
action  of  two  atoms  is  wholly  determined  by  the  universal  laws  of 
Nature  and  the  circumstances  of  the  moment ;  while  in  the  internal 
life  of  the  mind,  on  the  contrary,  to  every  pair  of  states  and  to  the 
mechanical  laws  governing  their  reciprocal  action  the  nature  of  the 
soul  has  to  be  added  as  a  constant  additional  element  by  which 
the  effect  is  conditioned  and  modified." 

Just  where  this  additional  element  first  makes  its  appearance 
m  the  course  of  evolution  and  in  that  scale  of  "  comradeship  " 
to  which  the  human  soul  belongs  in  common  with  the  lowest 
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physical  atom,  Lotze  finds  it  impossible  to  say.  But  when  it  does 

appear,  it  manifests  itself  in  the  three  inseparable  and  absolutely 

new  faculties  of  "knowing,  feeling,  and  willing."  All  three 

he  grants,  in  some  measure,  to  the  lower  animals,  but  denies 

totally  to  matter.  Moreover,  all  three  develop  in  man  to  powers 

never  reached  in  any  lower  order  of  life.  Thus  in  him  "  reason  " 

reaches  the  capability  of  grasping  universal  truths ;  "  feeling," 
that  of  self-consciousness,  and  "  willing,"  that  of  freedom  from 
mechanical  law  and  causal  dependence. 

143.  Nor,  haying  thus  safely  provided  for  the  chief  psycho 

logical  problems  of  the  hour,  was  Lotze  yet  content,  but  con 
tinued  his  task  of  reconciliation  in  two  more  soaring  flights 

well  directed  for  affording  peace  to  the  most  orthodox  theological 

craving.  The  first  winged  itself  upward  from  the  new  necessity 

of  accepting  Darwinian  Evolution  to  the  following  exalted 
vision : 

"  No  necessity  of  reason  constrains  us  to  shun  the  thought  of  a 

beginning  of  the  soul.  The  organic  body,  in  process  of  being  formed, 

certainly  does  not  educe  it  from  itself ;  but  the  living  body  itself  is 

no  incoherent  heap  of  atoms  driven  "to  a  particular  development  by 
a  universal  law,  in  an  otherwise  empty  world.  As,  on  the  contrary, 

every  physical  process,  even  the  most  minute,  apparently  taking  place 

between  two  elements,  is  likewise  an  event  within  the  Eternal,  on 

whose  constant  presence  all  possibility  of  action  depends,  even  so 

the  quietly  advancing  formation  of  the  organic  germ  is  no  isolated 

independent  event,  but  a  development  of  the  Infinite  itself.  Fostered 

by  it,  received  by  it  into  its  own  inner  being,  this  natural  event  there 

excites  the  creative  power  to  new  development;  and  as  our  human 

soul  receives  stimuli  from  without  and  answers  them  by  the  pro 

duction  of  a  sensation,  so  the  consistent  unity  of  the  Infinite  Being 

lets  itself  be  stimulated  by  this  internal  event  of  physical  development 

to  produce  out  of  itself  the  soul  appropriate  to  the  growing  organism. 

Each  several  event  of  Nature  takes  place  in  the  Infinite,  each 

is  equally  near  the  centre,  and  equally  near  at  all  times.  .  .  .  The  soul 

originates  neither  in  the  body  nor  in  nothing ;  it  goes  forth  from  the 

substance  of  the  Infinite  with  no  less  fulness  of  reality  than  all  actual 

Nature  brought  forth  from  the  same  source." 

144.  The  other  and  final  flight  keeps  an  eye  on  all  that  had 

been  most  attractive  in  Fichte,  Schelling,  and  Hegel,  and  on 

the  desirability  of  harmonizing  the  New  Movement  with  the  most 

shadowy  reaches  of  their  idealism.  Up  to  the  present  point  in 
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this  review,  one  might  well  conceive  that,  after  reducing  all 

physics  to  psychology,  it  should  be  Lotze's  notion  to  identify  the 
ultimate  form  of  all  "  real  "  existence  as  kindred  to  that  sensory 
content  of  which  our  mental  visions  and  ideas  are  made  up,  and 
thus  to  identify  his  philosophical  system  with  the  extreme  phe 
nomenalism  of  Hume.  But,  in  truth,  his  intention  is  the  farthest 

possible  from  this;  and  of  such  phenomena  and  their  "realm 
of  forms  constituted  by  the  stars  with  their  minerals,  plants,  and 
animals,"  he  declares  we  can  but  regard  them  "  as  an  external 
garment  of  accidental  and  inexplicable  origin  that  hangs  about 
it  [the  ultimate  "soul  of  the  Universe"]  fitted  perhaps  to  inter 
pret  its  inner  life  by  its  drapery,  but  certainly  not  entitled  to  be 
taken  for  the  only  possible  and  exhaustive  exterior  of  its  interior." 
In  short,  these  phenomena,  whether  in  Nature  or  in  the  human 
mind,  are  but  passing  phenomena  of  the  only  permanent  and  true 
reality  that  underlies  them. 

145.  What,  then,  is  this  ultimate  reality?  Most  essentially 

"  reality  "  is  a  term  by  which  we  signify  a  centre  of  activity.  In 
a  word,  then,  the  Ultimate  Reality  is  the  world's  eternal  well- 
spring  of  self-conscious  action.  Emphatically  Lotze  refuses  to 
find  it  adequately  described  either  as  an  Idea  or  a  Thing.  It  is 
that  from  which  both  ideas  and  things  come.  Moreover,  since 
the  universe  as  a  whole  must  be  conceived  to  be  perfect,  so 
this  final  reality  is  that  which  makes  the  world  good,  beautiful, 
and  holy.  Often  Lotze  calls  it  "  soul  " ;  but  preferably  it  is  the 
Eternal,  the  Infinite,  and  God.  And  above  all  "  it  is  Living 
Love  itself." 

This,  briefly,  is  Lotze's  famous  philosophic  system,  according 
to  which  only  the  good  is  ultimately  real,  and  which  comprehen 
sively  outshines  at  once  Modern  Science,  Hegel,  Fichte,  and 
Plato.  It  is  a  doctrine,  in  Darwinian  phraseology,  not  merely  of 
"  the  survival  of  the  fittest,"  but  of  the  source,  progress,  and  end of  all  things  having  reality  in  the  perfect. 

146.  Finally,  then,  we  may  locate  Lotze  in  the  general  devel 
opment  of  history  and  of  its  main  philosophic  problems  as  fol 
lows.  Above  all  he  stands  for  squaring  the  new  science  with  the 
old  theology;  and  if  his  head  was  with  the  new,  his  heart  was 
with  the  old.  For  him  it  was  still  the  concern  of  both  science 
and  philosophy  to  substantiate  so-called  religion,  rather  than 
to  discover  truth.  Hence  it  happened  that  though  he  began, 
as  against  Kant,  by  accepting  external  Nature ;  though  he  seemed 
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to  be  following  Leibnitz  in  setting  up  a  world  of  soul-atoms, 

and  to  be  outrunning  Fichte  as  to  the  ultimateness  of  the  soul's 
individuality;    though  he  admitted  the  Darwinian  Theory  and 

extended  mechanism  higher  up  than  any  predecessor  save  a  rank 

materialist ;   yet  by  making  both  the  outer  phenomena  of  Nature 

and  the  inner  phenomena  of  the  mind  equally  the  "  changing 
drapery  "  of  the  same  underlying  World-Soul,  he  ended  by  pro 
ducing  a  system  of  pantheistic  spiritualism  more  kin,  perhaps, 

to  the  extreme  speculations  of  Schelling  and  Hegel  than  to  any 

other.     Everywhere  he  betrays  the  same  conflicting  endeavors 

to  appear  at  once  in  the  front  rank  of  the  modern  and  the  rear 
rank  of  the  orthodox.     While  for  all  the  immediate  matters  of 

physics  and  of  psychology  he  declared  for  a  world  as  empirical 

and  fleeting  as  that  of  Hume,  yet  in  demanding  a  single  fixed 

"  substance "  as  the  final  support  and  subject  of  all  things  he 
went   backward   even   to   Descartes.      While   as   a   physiologist 

he  won  distinction  by  being  among  the  first  to  deny  any  sharp 

distinction  between  "  Life  Force  "  and  the  ordinary  "  force  "  of 
physics  and  chemistry,  yet  as  an  evolutionist  he  still  contended 

for  an  "  incomparable  chasm  "  between  the  phenomena  of  physics 

and  of  psychology  and  for  several  "  absolute  breaks  "  between the  minds  of  the  brutes  and  of  man.     In  psychology,  while  he 

followed  Herbart  in  pretending  to  throw  over  the  ancient  faculties 

of  Aristotle,  yet  he  immediately  adopted  the  yet  more  mythical  and 

scholastic  faculties  of  "  knowing,  feeling,  and  willing,"  and  set 
to  work  to  construct  upon  the  two  latter  a  system  of  most  exalted 

transcendentalism.      While   he   championed   the   new   brain-psy 

chology,  he  still  saw  something  more  in  the  laws  of  logic  than 

in  the  laws  of  physics  and  of  brain-action.     Regarding  the  old 

problems  of  the  reliability  of  knowledge,  while  with  science  he 

declared  all  concrete  knowledge  to  be  hypothetical  and  derivative, 

yet  he  still  clung  to  the  notion  that  "  universal  truths  "  are  abso 
lutely  certain  and  intuitive;    and  while  he  required  an  experi 

ential  initiative,   for  the  mind's  action,  as  absolute  as  that  of 
John  Locke,  yet  his  system  maintained  as  many  infallible  and 

innate  ideas  as  the  system  of  Descartes.     While  with  Schopen 

hauer  he  followed  the  trend  of  his  day  in  bringing  "  will  "  to 
the  front  as  the  supreme  metaphysical  principle,  yet  his  will  was 

wiser  than  logic  and  as  free  as  the  choice  of  Satan.     While  he 

founded  immortality  on  scientific  evidence,  he  yet  held  to  the 
total  annihilation  of  the  wicked. 
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147.  Unmistakably,  Lotze  was  one  of  the  greatest  men  of 
modern  times.  Yet,  as  has  frequently  happened  with  great  phi 
losophers,  there  is  growing  likelihood  that  his  permanent  and 
greatest  fame  will  eventually  rest  on  a  suggestion  but  little 
valued,  perhaps,  in  his  time,  or  to  the  present,  and  that  certainly 
was  not  regarded  by  himself  as  his  most  important  achievement. 
I  here  refer  to  his  hypothesis  regarding  outer  or  physical  space. 
Rightly  to  appreciate  this,  it  must  first  be  sharply  distinguished 
from  his  closely  related  theory  regarding  inner  or  psychologic 

space,  namely,  that  of  his  Local  Signs,  —  a  theory  which,  though 
richly  suggestive,  is  probably  false,  and  as  commonly  quoted  and 
overrated  as  his  other  regarding  the  space  of  Science  is  despised 
and  neglected.  And,  secondly,  to  appreciate  this  latter  truly 
fundamental  advance  at  once  in  science  and  in  philosophy,  it  must 
be  carefully  considered  in  connection  with  those  postulates  regard 
ing  the  same  problem  which  we  discovered  in  our  historical  review 
of  physics,  and  which  we  found  constituting  at  once  the  ulti 
mate  residua  of  that  science  to  the  present  moment,  and  its  pos 
sible  avenues  of  development  for  the  future. 

When  this  is  rightly  done  no  one  can  fail  to  be  impressed  by 

the  similarity  of  Lotze' s  resolution  of  external  space  into  a  fixed 
order  of  reciprocal  interaction,  to  be  explained  by  the  internal 

happenings  of  his  soul-atoms,  and  that  resolution,  resulting  from 
a  suggestion  of  Clark  Maxwell,  which  made  space  a  law  rather 

than  a  thing,  and  which  explained  it  also  by  internal  or  "  prairie- 
fire  "  changes  in  the  ultimate  constituency  of  the  world's  mind- 
stuff.  Already  these  pages  have  sufficiently  emphasized  the 
significance  of  such  approximation,  reached  through  the  widely 

different  methods  of  physics  and  of  philosophy  —  or  more  ex 
actly,  of  physics  and  psychology;  and  have  declared  that  the 

starting-point  of  our  forelying  Treatise  is  to  be  planted  in  them. 
And  since  this  starting-point  is  to  be  found  nearer  to  this 
particular  hypothesis  of  Lotze  and  to  join  to  it  in  closer  historic 
connection  than  to  any  other  hypothesis  reached  from  the  side 
of  philosophy,  and  is  therefore  to  receive  further  consideration 
hence  onward  and  in  the  summing  up  of  this  Introduction,  there 
remains  necessary  here  but  to  place  beside  this  most  valuable  of 

Lotze' s  conceptions,  as  a  guide  to  its  shortcomings  as  well  as  to 
its  fundamental  merit,  the  two  assumptions  of  his  system  which 
rendered  his  doctrine  of  space  radically  deficient  and  incapable 
of  practical  application,  and  which  therefore  probably  explain  its 
almost  total  neglect  to  the  present  moment. 
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148.  The  first  of  these  fundamental  errors  arose   from  his 

conception  of  a  "  cause."     Always,  to  him,  the  word  signified  a 
creative  source.     Had  it  been  for  him  a  mere  narrative  term  - 

as  now  it  only  should  be,  for  everybody  —  he  would  have  hunted 

for  something  more  concretely  describable  than  "  The  Operative 
Idea  of  The  Good  "  as  the  ultimate  causal  substance  of  the  uni 
verse,  and  therefore  for  a  content  of  space  more  adequate  to  the 
demands  of  physical  science. 

His  second  error  was  that  which  led  Lotze  to  deny  any 
quantitative  characteristic  whatsoever  to  his  outer  space.  Already, 
in  reviewing  Beneke,  I  have  pointed  out  the  impossibility  of 
correlating  definite  parts  of  the  outer  world  with  proportional 
parts  of  our  inner  perceptions,  under  any  hypothesis  that  is  faulty 
in  this  particular;  and  of  the  impossibility  of  its  satisfying  any 
of  the  major  demands  either  of  epistemology  or  of  physics. 

Lotze's  third  shortcoming  was  equally  fundamental,  and  con 
sisted  in  his  failing  to  distinguish  between  functional  unity 
and  presentative  unity.  It  was  this  which  at  least  permitted 
him  to  identify  the  unity  of  the  mind  with  the  unity  of  the 
Newtonian  atom  in  a  way  that,  from  the  side  of  physics,  if  from 
no  other,  would  not  be  permissible  under  the  present  assumption 
that  the  outer  world,  atoms  and  all,  is  one  continuous  and  homo 
geneous  fluid.  But  as  this  matter  of  presentative  unity  is  still 
a  blind  subject  to  most  scientists,  and  one  demanding  much  eluci 
dation  in  these  pages  in  order  to  make  even  this  criticism  of 
Lotze  intelligible,  we  may  now  leave  this  astonishingly  able 
author  in  order  to  follow  others  whose  converging  advances 
shall  in  time  make  even  this  subject  of  presentation  compre 
hensible,  and  its  cogency  to  our  great  problem  of  cosmology 
evident. 

149.  WILHELM  WUNDT  (Aug.  16,  1832).     In  reaching  this 
author  we  approach  the  end  of  our  historical  Review.     With  the 
advance  of  science  we  have  seen  psychology  steadily  push  from 
the  background  to  the  fore,  as  the  discipline  of  primary  impor 
tance   for   the   foundations   of  any   and   of   all  knowledge.      In 
Professor  Wundt  we  find  the  most  widely  recognized  exponent 
of    psychology    during   the    last   thirty    years,    and    also    of    its 
extremest  claim  to  be  the  foundation  science.     While  we  shall 

still  have  to  consider  others  in  drawing  the  final  picture  of  our 
day,  and  no  one  man  can  be  regarded  as  completely  representing 
it,  yet  this  comprehensive  writer  more  fully  stands  for  it  than 
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any   other.      Accordingly  we  come  to  our   study  of  him   with 
keenest  interest. 

Though  Professor  Wundt  departs  from  Lotze  in  no  small 

measure,  he  is  markedly  the  latter' s  historic  successor.  Like 
Lotze  he  entered  on  his  task  from  the  medical  corps  and  in  the 
chair  of  physiology,  yet  with  broad  preparation  in  philosophy. 
Bringing  these  two  streams  into  sharper  conjunction,  as  the 
momentum  of  the  hour  made  inevitable,  he  founded  what  may 

be  called  the  Epoch  of  Psycho-Physics  by  opening,  at  the  Univer 
sity  of  Leipzig  in  1878,  the  first  laboratory  dedicated  to  experi 
mental  Psychology  known  to  history.  By  kindling  vital  interest 
in  this  suddenly  maturing  realm,  both  popularly  and  in  nearly 
every  academy  throughout  civilized  countries,  he  has  exerted  an 
influence  unrivalled  in  this  sphere.  Gratefully  emphasizing  his 
service  here,  we  must  recognize,  in  now  turning  specially  to  his 
philosophic  system,  that  while  this  latter  is  regarded  by  Professor 
Wundt  as  his  formal  summary  and  final  opinion  of  all  that 
man  at  present  may  best  conceive,  yet  the  empirical  value  of 

by  far  the  greater  part  of  his  life's  work  remains  and  forever 
will  remain  quite  independently  of  the  philosophic  uses  that  may 
be  made  of  it  by  any  one. 

Indicative  is  it  of  the  commanding  tone  acquired  by  Psy 
chology  in  the  short  interval  between  Lotze  and  Professor 
Wundt,  that  while  the  former  began  his  Microcosmus  with 

"  The  Body  "  and  proceeded  to  his  "  spiritual  interpretations  " 
in  a  tone  almost  of  apology  to  science,  on  the  contrary  Professor 

Wundt  begins  his  system  with  "  Thought " ;  nor  yet  with  the 
shadowy,  transcendental  "  thought  "  of  Hegel,  but  with  that  of 
the  most  concrete  Sensationalism;  and  we  are  not  long  in  dis 
covering  that  its  processes  and  laws  are  to  be  laid  down  as  the 
sole  ultimates  of  all  the  sciences. 

150.  All  its  processes  whatsoever  are  made  up  of  the  same 
general  sort  of  content.  More  particularly  this  content  must  be 

classed  as  of  two  kinds  —  sensations  and  feelings.  The  former 
differ  among  themselves  in  quality,  and  comprise  the  reds,  blues, 
yellows,  and  other  colors  of  vision,  and  the  various  tones,  sounds, 
smells,  tastes,  skin  and  muscle  sensations  so  familiar  to  every 
body.  The  feelings  are  yet  more  varied  in  quality,  and  com 
prise  those  of  agreeableness  or  disagreeableness,  of  exhilaration 
or  depression,  of  strain  or  relaxation,  of  emotion,  sentiment, 
judgment,  reason,  etc.,  as  I  am  still  further  to  explain.  The 



122  A    TREATISE   ON    COSMOLOGY. 

fundamental  ground  for  this  main  classification  between  sensa 
tions  and  feelings  lies,  however,  in  their  respective  causal  rela 
tionships.  The  sensations  are  causally  derived  or  incited  from 
without  the  thinking  subject,  and  in  accord  with  objective 
or  physical  laws.  The  feelings  are  causally  expressive  of  the 
total  inner  condition  or  disposition  of  that  subject,  in  accord 
with  psychical  laws. 

151.  Indeed  it  is  in  just  this  fact  —  that  certain  definite  por 

tions  of  the  world' s  content  thus  focus,  causally,  to  the  produc 
tion  of  a  single  constant  feeling  or  sequence  of  feelings,  which 

therefore  represents  their  collective  psychical  relationship  —  that 
the  ultimate  nature  of  the  psychic  subject,  individual,  or  soul  con 
sists,  and  alone  has  unitary  existence  or  being.     In  short,  to  use 

words  not  Professor  Wundt's  own,  the  ultimate  thinking- feeling- 
willing  soul   is  one  of   functional   limitation  and   focus,   rather 
than  of  circumscribing  entity  or  underlying  substance.     So  much 
content  as  causally  focuses  to  the  generation  of  a  single  sequence 
of  feelings,  forms  one  lasting  personality ;  so  much  as  to  another, 
another  personality. 

152.  Again,   Professor  Wundt  notes  that  all   these  unitary 
feelings  range  under  one  or  the  other  of  two  polar  or  contrasting 
attitudes  with  reference  to  the  area  of  content  that  generates 
them ;   or,  as  is  the  same  thing,  with  reference  to  or  expressively 
of  the  aesthetic  disposition  of  the  subject  itself.     That  is  to  say, 
each  feeling  is  not  only  a  feeling  in  the  sense  that  it  has  a 
distinctive   quality,   but  it   is   also   dynamical   and   a   motive  of 
action  in  one  or  the  other  of  opposite  ways  with  reference  to 
the  sensation  or  object  that  causes  the  feeling.     For  example,  if 
a  feeling  is  painful  it  is  also  a  motive  of  action  against  the  source 
of  the  pain ;   if  pleasurable,  a  motive  for  continuing  the  pleasure. 
These  opposite  motives  or  tendencies  to  action  Professor  Wundt 

calls  "  the  directiveness  of  the  will,"  and  any  such  directive  feel 

ing  in  process  of  action  he  calls  "  the  will." 
153.  Every  feeling,  therefore,  generated  causally  from  any 

area  of  content  and  uniting  that  content  into  a  unitary  subject 
or  personality  becomes  at  one  and  the  same  time  the  representa 
tive  of  that  unified  content  or  personality  in  a  double  manner: 
as  feeling  it  represents  the  aesthetic  value  of  the  focused  whole, 

or  as  we  commonly  say  "  its  value  for  the  subject " ;   and  as  will 
it  represents  the  focused  tendency  of  the  whole  toward  a  single 
resultant  act.    Each  focus,  in  short,  is  at  once  feeling  and  will. 
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Moreover,  since  in  its  directiveness  of  action  it  is  discriminative, 

for  or  against  its  object,  so  each  passing  focus  is  also  and  to  that 
extent  functionally  cognitive  of  its  source.  Or,  in  other  words, 
every  unitary  focus  is,  always  and  simultaneously  one  of  Feeling, 
Willing,  and  Knowing. 

154.  We   next   note  that   such   uniting   foci   or   feelings,    in 
general,  range  from  the  absolutely  simple  to  the  extremely  com 

plex.     In  waking  from  sleep  the  sensation  of  a  pin-prick  with 
its  accompanying  feeling  of  disagreeableness  may  form  nearly 
the   sole   content  of  consciousness;    while  in   studying  a   sym 

phony,   a   picture-gallery,    or   a   problem   of   ethics   or   of   cos 
mology,  the  case  is   far  different.     In  instances   of  the  latter 
sort  not  only  do  different  objective  presentations  simultaneously 
crowd  the  mind,  each  with  its  attendant  feeling,  but,  again  from 

their  interaction,  rises  a  single  resultant  feeling  as  the  subject's 
central  and  final  focus.     Such  feelings  are  as  infinitely  varied 
as  is  our  mental  life;    and  for  them  we  have  as  varied  names. 
Certain  of  them  we  call,  respectively,  feelings  or  judgments  of 

"identity,"   "likeness,"   "difference/'   "contrast,"   "  congruity," 
"  reasonableness,"  etc. ;   and  the  laws  governing  their  production 
we  call  "  the  laws  of  intellect,  knowledge,  and  logic."     Others 
we  call  "  aesthetic  "  feelings  or  judgments,  and  on  these  are  based 
the  fine  arts.     Still  others  relate  more  or  less  directly  to  action 
or  conduct;    and  from  the  laws  of  such  are  deduced  the  prin 
ciples  of  ethics,  of  government,  of  sociology,  and  of  religion. 

155.  So  much  for  the  subjective  or  unitary  processes  gen 
erated   collectively   from  the   sensational   content   of  the   mind! 
We  next  have  to  recount  certain  typical  happenings  in  this  sen 
sational   content   itself;    though  by  this  time   the   reader   is  so 
familiar  with  these  that  they  will  require,  here,  but  the  briefest 
mention.      How,   partly  by  the   influence  of  outer  stimuli   and 

partly  by  laws  of  internal   association   the   so-called    "  original 
sensations "   arise  and   group  together  into  perceptual  objects ; 
and  how,   again,   from  these  are  formed  our  ideas,   memories, 
fancies,   imaginations,   and   reasoning  processes   regarding  such 
objects,  has  been  sufficiently  told.     Chief  among  such  objective 
groupings,  for  any  given  person  or  subject,  is  that  of  his  own 
body,  and  in  proportion  to  the  predominant  role  that  this  group 
or  object  plays  in  his  mental  life,  so  also  do  the  feelings  which 
derive  from  this  group  also  predominate.     At  first,  in  children 
and  among  primitive  men,  this  object  and  its  feelings  are  not 
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distinguished  the  one  from  the  other;  and  together  they  are 

regarded  as  "  the  personal  self."  Later,  and  in  psychologic 
science,  they  are  so  distinguished  from  each  other ;  and  then,  as  in 
all  current  psychology,  the  objective  group  is  separated  off  and 

called  the  "  bodily  self,"  while  the  attendant  feelings,  collectively 
of  themselves,  are  regarded  as  the  inner  or  ultimate  self.  More 
over,  this  distinction  having  once  been  made,  and  this  classi 
fication  having  been  set  up  as  between  the  subjective  inner  self 
and  the  objective  bodily  self,  the  same  ground  of  classification 
is  then  extended  between  the  inner  self  and  all  other  objects, 

besides  one's  own  body,  and  between  subjective  phenomena  and 
objective  phenomena  in  general.  Hence,  in  Professor  Wundt's 
psychology,  the  phrase  "  subjective  phenomena  "  applies,  strictly, 
only  to  those  which  derive  functionally  and  "  focally "  from 
some  one  certain  causal  area  of  sensory  content;  and  the  phrase 

"objective"  indicates  some  sensory  area  from  which  a  "subject" so  derives. 

156.  This  much  being  laid  down,  there  rises  the  problem, 
for  each  individual  mind,  of  what  may  exist  and  transpire  be 
yond  its  own  immediate  or  focal  area;  and  of  the  certainty  of 

one's  knowledge  of  this.  Here  Professor  Wundt  draws  a  sharp 
line  between  empirical  knowledge  and  metaphysics.  The  former 
we  derive  from  the  immediate  content  of  the  mind.  The  latter 

we  conceive  to  be  derived  from  beyond  that  content.  The  par 
ticular  function  of  knowledge  is  conceptual  in  both  cases ;  but 
in  the  former  the  concept  may  join  in  the  mind  with  its  object 
and  thus  be  immediately  perceptual,  while  in  the  other  it  can 
never  join  thus  with  its  object;  and  at  best  can  never  be  more 
than  mediately  conceptual. 

What  Professor  Wundt  himself  conceives  regarding  the  outer 
world  we  may  best  consider  under  separate  headings;  and  by 
extending  the  number  of  such  headings  we  may  orient  most  of 
his  chief  views  in  our  historic  narrative. 

J57-  (0  Source  and  Validity  of  Knowledge.  The  methods 
and  results  of  the  empirical  sciences,  including  now  among 
these  psychology  and  ethics,  are  our  surest  source  for  the 
foundation  of  all  our  concepts  (save,  as  it  would  seem,  for 
those  of  religion).  In  comprehending  what  this  implies,  one  is 
brought  to  appreciate  the  present  condition  of  the  sciences,  at 
tained  since  Descartes  (and  from  which  we  are  here  seeking 

to  get  our  starting-point  for  our  forelying  Treatise)  and  how 
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great  have  been  the  transformations  in  physics,  whereby  Pro 
fessor  Wundt  is  now  able  to  take  for  granted  that  it  no  longer 
lays  down  any  or  even  the  chief  of  its  fundamental  pos 

tulates  save  both  "  symbolically  "  and  "  tentatively."  Yet  in 
spite  of  this  necessary  nature  of  all  science,  Professor  Wundt 

defines  philosophy  as  the  largest  or  "  general  science." 
158.  (2)  Space  and  Extension.  The  symbolical  nature  of 

current  physics,  which  Professor  Wundt  assumes  should  now 
be  recognized  by  every  one,  is  illustrated  in  what  he  says  of 

its  concepts  or  hypotheses  regarding  "  space  "  and  "  extension." 
These  concepts,  as  concepts  or  in  themselves,  are  processes  of 
each  individual  mind.  What  they  are,  in  themselves,  is  one 
affair;  and  what  it  is,  in  the  outer  world,  that  is  implied  by 
them,  is  quite  another  affair.  That  something,  in  itself  specific, 
is  thus  implied,  Professor  Wundt  affirms  consistently  in  all  he 
has  to  say  of  the  matter.  But  as  to  what  he  conceives  is  so 
implied,  a  careful  study  of  all  his  writings  doubtfully  leaves  any 
harmonious  or  satisfactory  impression,  and  in  this  respect,  in 
tentionally  no  doubt  by  Professor  Wundt,  thus  represents  what 
he  holds  to  be  the  only  attitude  that  science  or  human  knowledge 
may  at  present  properly  assume  of  these  matters. 

Thus  while  no  reader  in  following  Professor  Wundt' s  pages  can 
doubt  that  everywhere  and  unequivocally  they  affirm  that  there 
is  an  outer  world;  that  its  content  universally  is  of  the  same 
sensory  sort  as  that  of  our  sensations ;  that  the  ultimate  form  of 
reality,  of  this  content,  everywhere  and  alike  in  the  mind  and  out 
of  it,  is  that  of  unitary  elements ;  that  there  is  a  causal  relation 
ship  between  these  ultimate  elements,  universally,  that  governs 
and  explains  the  processes  of  nature,  and  is  expressed  in  its 
physical  laws;  that,  in  short  and  as  a  final  metaphysical  con 

clusion,  the  world  must  still  be  conceived  "  as  an  infinite  multi 
plicity  of  absolute  Atoms,  each  of  which  appears  objectively  as 

the  relation  of  one  material  point  to  others  "  ; 1  —  while  no  reader 
can  well  be  left  in  doubt  of  all  this,  yet  when  he  is  moved  to 

inquire  more  specifically  for  this  "  relationship,"  he  can  hardly 
regard  it  to  be  either  satisfactory  or  consistent  to  be  told  on 

the  one  hand  that  it.  "  cannot  contain  anything  of  that  which 
goes  most  of  all  to  form  the  specific  nature  of  spatial  and  tem- 

1  "  Die  Welt  sei  als  eine  undendliche  Vielheit  von  Absoluten  Atomen  aufzufassen 

deren  jedes  Objectiv  als  die  Relation  eines  materiellen  Punktes  zu  andern  erscheine." 
System,  2d  Ed.,  p.  416. 
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poral  ideas  "  (Outlines  of  Psychology,  Judd's  Tr.,  p.  319)  ;  and 
to  be  assured,  on  the  other  hand,  "  that  any  other  form  of  space 
or  time  relation  that  would  be  different  from  those  of  our  per 

ceptions  is  absolutely  unthinkable,  and  we  are  not  in  condition 
to  introduce  them  into  our  concepts  of  Nature  save  as  proposi 

tions  to  be  proved  (probeweise) ."  (System,  2d  ed.,  p.  346.) 
Moreover  it  is  disheartening  to  be  told  we  are  never  likely  to 
be  in  any  more  hopeful  condition.  In  short,  scarcely  anything 
can  be  more  unsatisfactory  than  the  final  requirement  of  Pro 
fessor  Wundt  that  we  shall  forever  be  compelled  to  conceive 
outer  and  inner  or  physical  and  psychical  space  to  be  both 

"  analogous  "  and  "  absolutely  incomparable  "  ;  these  two  con 
ceptions  being  as  flatly  contradictory  as  any  between  which  human 
judgment  can  ever  be  brought  to  decide. 

If  I  mistake  not,  Professor  Wundt  nowhere  refers  to  Lotze's 
declaration  that  our  concepts  of  space  and  extension  imply  an 

"  intellectual  order "  among  the  ultimate  elements  of  physics, 
or  in  any  formal  and  extended  discussion  ventures  on  any 

equally  positive  proposition  of  his  own.  And,  in  view  of  this, 

he  might  be  regarded  as  repudiating  this  suggestion  —  which  I 
have  above  recorded  as  the  farthest  advance  yet  made  in  this 

problem  —  were  it  not  that  his  lines  everywhere  take  for  granted 

and  frequently  assert  some  similar  "  objective  "  and  "  thorough 

going  relationship  for  all  parts  of  the  universe,"  that  is  the  ulti 
mate  reality  of  the  so-called  "  spatial  order  of  physics  " ;  and  if 
indeed,  in  one  place,  after  defining  atoms  in  terms  of  causal 

relationship,  he  has  not  declared  that  "  Under  this  conception 
the  place,  defined  by  the  relation  of  an  atom  to  other  objects, 
remains  as  the  sole  substantial  element,  after  abstracting  from 

every  concrete  activity."  a  If,  therefore,  it  may  be  stated  in  all 
justice  to  Professor  Wundt  as  his  final  word  on  this  point,  that 
he  holds  it  to  be  the  unhappy  fate  of  present  physics  to  be 
compelled  to  conceptions  that  are  both  vague  and  contradictory, 
yet,  in  justice  also  to  what  is  ever  the  true  method  as  well  of 
science  as  of  logic,  we  may  also  recognize  that  it  is  the  province 
of  the  future  to  discover  what  there  is  of  confusion  covertly 
woven  into  these  conceptions,  that  renders  them  contradictory 

i  "  In  diesem  Falle  bleibt  dann  allein  jener  nur  durch  seine  Relationen  zu  andern 
Objecten  bestimmbare  Ort  als  das  substantielle  Element  nach  Abstraction  von  jeder 

wirklich  stattfindenden  Thatigkeit  zuriick."  System,  p.  419. 
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and  that  must  be  removed  in  order  to  bring  this  great  problem 
to  clear  and  satisfactory  solution. 

:59-  (3)  Ultimate  Physical  Units  (Atoms).  From  the 
standpoint  of  physics,  Professor  Wundt  can  find  only  a  tenta 

tive  preference  for  the  theory  of  ultimately  individual  atoms  as 

against  that  of  a  continuous  fluid.  But  from  the  standpoint  of 

psychology,  ethics,  and  religion  he  finds  the  former  theory  con 
firmed.  It  is  due,  however,  to  the  main  conceptions  of  his 

psychology  and  ethics,  that  they  appear  to  be  equally  recon 
cilable  with  the  continuum  theory  as  with  that  of  ultimate 

plurality;  and  that,  in  any  case,  he  finally  defines  an  atom  as  an 
ultimate  position  of  causal  relationship. 

160.  (4)   Ultimate  Psychical  Units  (Souls).     It  is  the  most 

central   thought  of   Professor   Wundt's   entire   System   that   he 
conceives  the  individual  will  —  "  the  only  type  of  activity  we 
know  anything  about"    -to  be  the  ultimate  type  of  all  reality, 
and  that  the  physical  unit  or  atom  and  the  psychic  unit  or  soul 
are,  in  the  last  resort,  inseparable  and  identical.     Here,  however, 

ultimateness  or  absoluteness  must  not  be  confounded  with  per 

manence.    For  it  is  also  the  essence  of  Professor  Wundt's  notion, 
that  the  individuality  of  this  ultimate  will-unit  is  founded  in  a 
continuity   of   functional   relationship  whose  content  may   vary 

from  that  of  the  primordial  atom  to  the  human  mind's  fullest 
passing  moment;    or,  in  short,  that  while  this  individuality  is 
continuous,  the  area  of  its  activity  is  variable  both  from  creature 
to  creature  and  from  moment  to  moment.    Here  the  System  runs, 

perhaps,  in  a  line  that  leads  from  Leibnitz  through  Fichte's  and 
Schelling's  later  doctrines. 

161.  (5)   Causality.     The  System  finds  two  relatively  inde 

pendent  sets  of  causal  laws.     One  set,  which  comprises  "  The 

Laws  of   Psychical   Causality,"   govern  those   limited  processes 
which  focus,  as  above  described,  to  the  formation  of  the  indi 

vidual  subject,  mind,  or  soul.     These  particularly  embrace  the 
laws   of  knowing,   feeling,   and  doing;    or  of  cognition,  logic, 
aesthetics,   and  ethics.     The  other  set  comprises   The  Laws  of 
Physical  Causation  and  governs  the  relative  activities  of  every 
part  of  the  universe  with  reference  to  every  other  part.     In  this 
causal  dualism  the  System  clearly  follows  the  Microcosmos  of 

Lotze.     As  to  what  the  phrase  "  ultimate  cause "   signifies  to 
Professor  Wundt,  it  will  prove  of  great  service  to  our  future 
task  to  note,  that  it  never  has  for  him  that  merely  descriptive 
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meaning  which  I  have  declared  it  alone  should  have,  and  which 

he  himself  accepts  for  the  phrase  "  physical  cause."  On  the 
contrary  it  ever  has  for  him  that  voluntaryistic  and  creative 
meaning  which  has  come  down,  traditionally,  from  primitive 
and  uncritical  anthropic  cosmology.  In  one  place  he  explicitly 

declares  "  The  law  of  psychical  resultants  thus  expresses  a  prin 
ciple  which  we  may  designate,  in  view  of  its  results,  as  a  principle 

of  creative  synthesis."  (Outlines  of  Psychology,  Judd's  Tr.,  p. 
322).  Manifestly,  no  mere  description  can  in  reality  bind  ele 
ments  of  sensation  into  a  soul  or  into  one  soul  more  than  another. 

And  presently,  therefore,  we  shall  be  compelled  to  consider  if  Pro 

fessor  Wundt's  "  creative  synthesis  "  and  "  subjective  causality  " 
are  anything  more  than  descriptive  terms;  and  if  "functional 
causality,"  of  any  sort,  is  an  adequate  category  for  the  unique 
and  ultimate  characteristic  of  presentative  unity. 

162.  (6)  Parallelism.  Since  both  the  physical  laws  and 
the  psychical  laws  are  universal,  therefore,  all  actual  processes, 
including  those  of  the  human  mind,  may  be  regarded  from  two 
points  of  view.  From  that  of  physics,  every  one  of  our  mental 
processes  may  be  causally  traced  to  some  brain  process,  thence 
to  other  bodily  processes,  and  thence  throughout  the  world  of 
Nature.  From  the  standpoint  of  the  subject,  every  such  mental 
process  may  be  causally  traced  to  the  focal  or  unifying  effect  of 
knowing,  feeling,  and  willing.  And  in  a  figurative  way,  but  only 
a  figurative  and  only  then  in  a  limited  way,  these  two  modes  of 

regard  may  be  said  "  to  run  parallel."  This  is  the  literal  "  sub 
stance  "  parallelism  of  Descartes,  of  the  Scotch  Common  Sense 
Philosophy  and  of  traditional  physics  reduced  to  its  most  modern 

phase  of  causal  parallelism  that  is  even  then  but  "  symbolic  "  and 
figurative. 

J63.  (7)  Mechanism  and  Purpose.  All  psychic  causality, 
the  author  declares,  springs  from  some  original  creative  source, 
some  spontaneous  impulse  of  discriminative  will,  and  therefore 
is  purposeful.  On  the  contrary,  all  physical  causality  is  only 
traced  from  some  arbitrarily  chosen  and  purely  relative  event 
other  than  its  own  subjective  or  purposing  centre;  and  therefore 
without  regard  to  purpose  of  any  sort.  Hence  all  processes, 
from  the  physical  standpoint,  must  be  regarded  as  mechanical, 
whether  traced  from  their  beginning  to  their  end,  or  the  reverse. 
Thus  all  the  processes  of  evolution  are  mechanical  from  the 
relative  standpoint  of  physical  causality;  and  are  teleological 
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from  the  absolute  standpoint  of  psychical  causality.  In  a  word, 
Professor  Wundt  adopts  the  descriptive  meaning  of  "cause," 
for  the  conceptual  realm  of  physics;  while  he  clings  to  its 
ancient  and  anthropic  meaning,  for  the  realm  of  reality.  This 
is  an  advance  upon  Lotze;  but  it  still  remains  to  be  proved  if 
that  same  evolution  of  clearness  which  has  slowly  driven  the 
word  to  merely  narrative  usage  in  the  one  field,  must  not,  as 
the  next  advance  from  Professor  Wundt,  reveal  that  it  can  only 
have,  save  delusively,  that  same  usage  everywhere. 

164.  (8)    Free    Will.      Every    activity,    including    that    of 
every  human  mind,  is  partly  determined  by  the  physical  laws 
of  Nature;    and  to  that  extent  is  not  free.     But  to  the  degree 
that  every  feeling  displays  an  intrinsic  valuation  or  choice,  to 
that  extent  it  is  an  original,  directive  source  of  activity,  and  is 
free.     In  consequence  of  this,  as  Professor  Wundt  holds,  every 
part  of  the  universe,  including  the  soul  of  man,  is  free  in  pro 
portion  to  the  rank  of  its  subjective  development.     This  doctrine 
is  of  strictly  orthodox  inspiration. 

165.  (9)   Evolution.     Here  Professor  Wundt  copes  with  a 
problem  suddenly  risen  to  maximum  importance  and  but  little 
known  to  his  predecessors.     In  general  he  accepts  this  modern 
postulate;    and  it  is  in  seeking  to  bring  his  system  into  accord 
with  it,  as  the  maximum  hypothesis  of  current  science,  that  he 
becomes  representative  of  the  farthest  reach  of  his  day.     Fun 
damentally,   he   appears   to   deem   his  ultimate   will-units   to   be 
capable  of  the  great  act  of  reconciliation  through  the  relativity 
he  assigns  to  them.     Already  I  have  stated  how  he  conceives 
they  vary  from  creature  to  creature  and  from  moment  to  moment 
through  the  narrowing  or  widening  of  their  field  of  content. 
Joining  this  to  the  Leibnitzian  notion,  of  differentiation  through 
a  continuum  of  infinitesimal  increments,  he  finds  it  easy  to  con 
ceive  of  such  unit-areas  varying,  through  a  continuous  course  of 
development,  from  the  maximum  in  the  "  mind  "  of  man  (if  this 
be  the  maximum),  down  through  similar  mind-  or  will-units  for 
the  animal,  vegetable,  and  mineral  kingdoms,  to  the  ultimate  atom- 
units  of  physics ;  or  even  to  that  of  mathematical  points,  if  experi 
mentation  finally  drives  us  to  the  theory  of  "  one  homogeneous 
fluid."     Within  such  a  vista  he  sees  the  field  of  consciousness 
or  of  knowing- feeling-and-willing  thus  narrowing  backward  to  a 
primordial  condition  of  practical  zero,  or  of  relative  unconscious- 

9 
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ness  which  he  identifies  with  that  of  the  ultimate  atoms  of  so- 

called  "matter."  Physical  or  physiological  organization  and 

psychic  organization,  therefore,  are  identical  and  inseparable; 

and  the  different  grades  of  the  former  —  exhibited  on  every 

hand,  as  different  complexities  of  chemical  atoms,  physiological 

cells,  and  living  bodies  —  must  also  be  conceived  to  have  at  the 

same  time  their  psychic  side,  and  thus  to  display  corresponding 

grades  of  mental  organization.  There  is  no  object  that  is  not 
also  an  idea ;  and  no  mind  that  is  not  also  a  body. 

When,  now,  we  scrutinize  this  process  of  evolution  to  discover 

if  it  be  mechanical  or  purposive,  we  meet  difficulties  in  recon 

ciling  the  author's  various  statements.  Explicitly  we  are  assured 

that,  from  the  point  of  view  of  physics,  all  processes  are  mechan 

ical;  and  that  the  entire  sum  and  course  of  Nature,  from  this 

outlook,  is  the  same  as  if  it  were  nowhere  psychic.  And  as  ex 

plicitly  we  are  told  that  every  original  act  of  will  breaks  in  upon 

the  mechanical  course  of  Nature;  and  that  its  discriminating 

psychic  impulses,  present  in  proportional  potency  through  every 

stage  of  Nature,  even  to  that  of  every  atomic  action,  are  the 

spontaneous  and  ever-meddling  instigators  (Err ~c gen)  of  nat 
ural  selection;  and  are  the  ultimate  purposive  sources  of  the 

upward  course  of  evolution  everywhere.  Just  how  the  mechan 

ical  course  of  Nature  should  thus  be  invaded  by  a  constantly 

directing  and  developing  increment  of  force  from  every  atom, 

object,  and  creature,  and  the  principle  of  the  conservation  of  its 

energy  yet  be  preserved,  is  a  matter  that  Professor  Wundt  has 

not  yet  brought  to  reconciliatory  interpretation. 

166.  (10)     Phenomenalism    or    Sensationalism.      Professor 

Wundt  exceeds  Hume  by  extending  the  latter' s  phenomenalism 
to  an  outer  world.     The  universe,  including  the  mind,  is  every 

where  made  up  of  the  same  general  sort  of  sensory  content; 

no  outer  object,  nor  any  inner  idea,  thought,  or  concept  the  most 
abstract,  is  an  exception. 

167.  (n)    Substance.      Beneath   this   changing,   phantasmal 

content  there  is  no  permanent  or  underlying  substance  —  neither 

for  matter  nor  for  the  soul ;    but  these  phenomena,  unified,  are 

the  material  atoms  and  our  souls.    This  is  the  view  toward  which, 

in  general  and  slowly,  all  philosophy  has  tended  since  Descartes. 

Yet  just  what  Professor  Wundt  means  by  saying  we  must  still 

assume  a  "  permanent  substrata  "  for  matter  he  would  probably 
leave  to  future  science  to  determine. 
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1 68.  (12)   Quantity,     In  a  unique  sense,  not  that  of  spatial 
extension,  the  sensation  awakened  from  a  cannon  shot  is  greater 
than  that  from  a  pistol.     In  this  unique,  non-spatial,  sense  the 
entire  content  of  mind  and  world  is  quantitative.     All  physical 
laws  Professor  Wundt  declares  to  be  quantitative.     But  whether 
he  means  quantitative  in  the  above  unique  and  psychic  sense  or 
in  some  equally  unique  physical  sense,  as  yet  only  symbolized  in 
the  spatial  formulas  of  physics,  he  does  not  leave  clearly  indi 
cated;    since  he  also  declares  that  in  the  sense  that  the  physical 
laws  are  quantitative  these  of  his  psychic  causality  are  not.     In 
any  case,  however,  this  recognition  of  psychic  quantitativeness 
is^a  great  advance  upon  Lotze  and  all  his  predecessors;    and,  as 
will  in  place  be  considered,  it  probably  opens  the  door  to  the 
next  great  advance   in   solving  the  problem  of  outer  space  — 
this,  though,  certainly  not  in  the  direction  of  Professor  Wundt's 
definition  that  every  psychic  element  is  quantitative  in  so  far  as 
it  is  a  member  of  a  graded   system    (Outlines  of  Psychology, 
Judd's  Tr.,  p.  252). 

169.  (13)    Subject-Object.      Primarily,    Professor    Wundt's 
content-elements  he  conceives  to  be  neither  subjective  nor  objec 
tive  ;   but  these  opposing  points  of  view  rise  out  of  the  develop 
ment  of  our  mental  processes  as  above  described.    His  declaration 
that  these  points  of  view  make  their  appearance  high  up  in  the 
process  of  development,  must,  however,  and  of  course,  be  under 
stood  in  the  same  relative  sense  as  in  which  we  call  the  mate 
rial  stage  of  these  same  elements  "  unconscious."     As  we  shall 
presently    see,    this    genetic    development    of    subjectivity    and 
objectivity  is  still  strongly  contested  by  many,  especially  in  Eng 
land  ;   and  this  a  priori  unanalyzability  is  made  the  corner-stone 
of  what  remains  of  the  former  rationalistic  and  transcendental 
school  of  psychology  and  philosophy. 

170.  (14)  Logic.     This  the  System  makes  a  process  of  psy 
chical  causality  and  describes  as  superior  to  any  sort  of  physical 
causality  —  though  upon  what  ground,  is  not  made  very  plain, if  not  that  of  a  still  surviving  sentiment. 

I7I-  (15)  Cognition.  The  uniqueness  of  this  everywhere 
"  comes  to  a  head  "  in  a  "  cognitive  feeling." 

172.  (16)  Feelings.  These  ever  have  a  content,  but  are 
fundamentally  distinguished  from  the  remaining  content  of  any 
individual  mind  through  originating  creatively  from  it.  They 
are  always  qualitatively  single;  they  uniquely  express  the  sub- 
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jective  value  of  the  other  content;  these  values  range  betwee
n 

maximum  opposites;  they  constitute  motives;  as  motives  the
y 

are  directions  of  will;  and  as  will  they  are  an  originally  direc 

tive  factor  of  biologic  evolution.  In  a  word,  Professor  Wundt
 

accepts  uncritically  the  doctrines  of  pain  and  pleasure  curre
nt 

generally  since  Aristotle,  and  in  no  small  measure  bases  
his 

whole  system  upon  them,  —  this  while  these  doctrines  now  se
em 

likely  to  prove  the  most  scholastic  and  far-reaching  source
  of 

error  remaining  in  modern  psychology. 

173-   07)    wil1-    Will  is  the  sole  relating,  unifying,  an
d  direct- 

est  activity  of  the  universe.     It  draws  an  estimate  of  value  from
 

a  given  content,  and  focuses  it  in  the  free  and  discrimin
ating 

motive  of  an  individual  subject.     As  that  motive,  it  acts  direc
- 

tively  on  the  outer  world  and  both  guides  and  impels  it  pur- 

posively  on  its  upward  evolutionary  course.    It  is  the  sole  form
  of 

activity  we  know  anything  about.     Therefore  it  must  const
itute 

the  ultimate  form  of  activity  of  the  outer  world  as  well  as  of  the 

inner.    Ultimately  it  is  the  basis  of  the  individuality  of  the  phys 

ical  atoms  as  much  as  of  that  of  the  human  soul.     In  short,  the 

ultimate  physical  unit  and  the  ultimate  psychical  unit  are  ide
n 

tical.    As  the  relating  activity  of  the  universe,  it  expresses  itself 

in  the  laws  of  motion  and  of  physics.     All  units  of  will  are  of 

relative  area  of  content,  and  are  capable  of  organic  and  evolu 

tionary  expansion.     It  is  in  this  generative  sense  that  from  birth
 

and  from  moment  to  moment  the  human  will  may  be  said  to  be 

completely  made  up  out  of,  or  derivatively  from,  lesser  psychic
 

units  or  elements.     In  its  simplest  or  most  elementary  form,  will 

is  mere  impulse  or  energy.    In  its  complex  forms,  it  becomes  de 

liberative,  intentional,  and  voluntary.    Finally  and  metaphysically 

considered,  the  entire  universe  is  a  plurality  of  individual  wills. 

174.  (18)  Voluntarism  and  Actuality.  Indicatively  of  
the 

fundamental  importance  he  credits  to  will,  Professor  Wundt 

at  first  called  his  philosophical  system  one  of  Voluntarism;  and 

undoubtedly  here  he  follows  a  popular  trend  since  Saint  Augus 

tine,  Kant,  Fichte,  and  Schopenhauer.  Later,  however,  and 

following  the  lead  set  by  Professor  Paulsen,  he  rechristene
d 

it  a  system  of  "  Actuality."  This  seems  to  put  chief  stress  on  its 

empiricism,  and  in  that  respect  no  doubt  is  in  harmony  with  the 

present  trend  of  human  thought  everywhere.1 

i  APPERCEPTION,  as  set  forth  by  Professor  Wundt,  forms,  as  is  well 
 known,  the 

central  pivot  of  his  psychology  and  of  his  philosophy.  In  the  wid
est  sense,  it  is  but  an- 
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T75-  (I9)  The  Soul.  The  soul  is  the  continuous  sum  of 

one's  mental  processes.  Its  peculiar  unity  and  the  permanency 
of  its  individuality  are  based,  not  in  any  underlying  substance, 
but  in  the  uniqueness  and  continuity  of  the  subjective  functions. 
Here  Professor  Wundt  sets  forth  from  Fichte  and  Beneke  rather 

than  from  Lotze.  With  what  momentous  and  profound  success 
he  brings  the  vague  phenomenalism  of  Hume  down  to  the 
exacting  empiricism  of  modern  physics,  while  at  the  same  time 
he  embodies  all  that  is  lasting  in  both  realistic  and  idealistic 
philosophy,  will  be  better  appreciated  by  a  reader  of  these  pages 
at  the  close  of  this  Introduction. 

176.  (20)  Religion.  According  to  Professor  Wundt,  no 
attempt  may  be  rightfully  made  to  deduce  religion  or  ethics 
from  science  or  from  philosophy.  Here  he  does  not  follow 

Beneke  and  the  wide-spreading  modern  tendency  toward  a 
Naturalistic  Unfolding  of  Religion. 

other  name  for  will.  But  more  particularly  in  the  human  mind,  it  may  be  described  as 
the  central,  unifying,  and  directive  function  of  attention  or  interest.  This  function  he 

conceives  to  be  highly  and  separately  differentiated  in  man ;  to  be  ever  accompanied 
by  a  specific  and  qualitatively  constant  feeling  of  stress  or  of  relaxation ;  to  be  corre 

lated  with  the  nervous  functions  of  the  frontal  lobe  of  the  brain ;  and,  through  that 
specially  with  the  muscles.  Since,  however,  these  particular  notions  have  not  found 

general  acceptance,  and  it  is  but  justice  to  Professor  Wundt  to  say  that  his  System  in 
general  stands  intact  without  them,  I  have  therefore  reduced  this  mention  of  them  to 
a  footnote. 
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IV. 

PARTIAL   SUMMARY   TO    THE   PRESENT. 

177.  THE  important  philosophic  writers  in  every  age  have  been 
tallied  by  the  stars,  and  from  their  number  those  of  the  living 
generation  promise  to  be  the  Milky  Way  of  history.  The  scale  of 
my  present  writing  does  not  permit  me  to  put  more  than  a  beg 
garly  dozen  of  them  on  its  chart.  Yet,  if  I  mistake  not,  a  fair 
outline  of  the  main  orbits  of  philosophy  may  be  established  from 
these,  and  an  accurate  estimate  be  made  as  well  of  its  past 
movements  as  of  its  present  momentum. 

It  is  to  be  expected  that,  from  time  to  time,  in  such  a  complex 
firmament,  certain  flames  should  burst  into  glare,  only  to  die 
out,  leaving,  properly,  but  their  dust  to  record  them.  In  the 
physical  sciences  such  transient  visitors  have,  for  the  most  part, 
been  given  but  their  due  place  in  classic  archives;  in  practical 
text-books  and  treatises  they  are  likely  not  to  be  mentioned ;  and 
the  fields  of  active  progress  are  thus  kept  free  of  everything  but 
living  issues.  In  philosophy  similar  discrimination  has  not 
always  been  observed.  Too  often  it  has  been  the  custom,  even  in 
large  universities,  to  force  students  to  master  each  bulky  system 
by  itself,  the  good  and  the  bad  alike,  and  all  in  the  spirit  in  which 
they  are  written.  Quite  as  often  such  students  are  prevented, 
by  the  limits  of  their  time  or  by  the  predilections  of  their 
teachers,  from  mastering  more  than  some  one  system,  ever.  And 

not  infrequently  the  carrying  out  of  this  "  sympathetic  "  method, 
through  the  endless  volumes  of  a  modern  philosophic  library,  and 

in  preparing  some  "  special  student "  for  a  professorial  chair, 
ends  in  producing  an  erudite  perpetuator  of  the  same  method, 
of  whom  it  can  only  be  said,  he  has  read  all  the  folly  ever 
written,  and  absorbed  the  whole  of  it. 

It  being  our  purpose  to  calculate  the  future  course  of  phi 
losophy,  we  must  guard  against  being  thus  misled  by  the  glow  of 
a  thought  as  reflected  in  the  pages  of  its  contemporaneous  his 
tory.  Most  carefully,  in  finally  surveying  our  charts,  we  must 
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observe  where  the  general  advance  of  clarifying-  illuminations 
has  so  transformed  the  sky  as  rightfully  to  have  eliminated 
certain  vexations  which  in  a  former  day  filled  the  horizon.  The 
importance  of  thus  seeking  to  clear  the  air  of  all  save  living 
issues  will  demonstrate  itself  in  the  results.  And  with  this  in 

mind,  we  may  turn  to  our  present  summary,  recalling  anew  that 
it  is  our  purpose  to  comprehend  each  step  and  problem,  both 
nakedly  and  in  articulation  with  the  whole;  to  bring  into 
clear  relief  the  actual  moving  sky  of  present  philosophy;  to 
train  our  observation  glass,  with  yet  again  sharpened  definition, 
upon  those  parts  which  still  suggest  obscurity  or  contradiction; 
and  finally,  to  compile  from  the  data  thus  gained  the  most 
hopeful  direction  for  our  future  inquiry. 

178.  To  master  present  philosophy  one  must  comprehend 
the  converging  momentum  of  its  several  problems  throughout 
history.  Therefore,  having  got  the  main  pages  of  history 
before  us,  let  us  line-in  the  development  of  the  chief  of  these 
problems,  or  at  least  of  some  of  them,  to  their  influence  one 
upon  another,  and  on  the  course  of  the  future  as  a  whole. 

We  may  best  begin  with  the  outer  world,  and  with  Berkeley's 
doubt  if  there  be  one.  The  nature  of  the  real  world  was,  of 
course,  one  of  the  earliest  problems  of  philosophy,  as  well  as 
one  of  the  most  pivotal  and  obtrusive.  Study  of  it  led  to  scep 
ticism  even  in  ancient  times.  This  scepticism,  however,  never 

took  more  serious  form  than  doubt  of  man's  capability  of 
discovering  ultimate  truth,  until  Berkeley  evolved  the  startling 
conception  that  there  is  no  world  outside  of  human  and  divine 

souls.  But,  to  make  a  clean  philosophic  start,  we  must  begin 
with  this  most  radical  statement  of  the  problem,  rather  than 
follow  chronology. 

Carefully  must  we  distinguish  between  the  soundness  of 

Berkeley's  thought  and  the  impetus  it  gave  to  philosophic  imag 
ination  and  reflection.  In  itself  it  has  ever  proved  unwarranted, 
and  at  no  time  did  it  take  lasting  hold  on  the  main  course  of 
events.  Hume  nor  Kant  fell  victim  to  it  unreservedly.  And  if 

Kant's  perverted  influence  speedily  kindled  popular  enthusiasm 
to  the  point  of  contending  that  "  no  ding-an-sich  is  hereafter 
to  be  thought  of,"  and  though  now  there  are  many  who  believe 
this  is  the  gist  of  Idealism  and  that  "  no  educated  person  believes 
to  the  contrary,"  yet  this  is  but  evidence  of  how  enthusiasm  and 
"  educated  people  "  often  miss  a  great  truth  by  a  margin  of  mis- 
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conception  more  perverting  than  its  full  contrary  of  error.  While 

it  is  true  that  Fichte  and  Schelling  were  at  first  inspired  by  the 

whirlwind  that  lost  sight  of  everything  below  the  anthropomor 

phous,  yet  it  is  also  true  that  they,  in  their  later  doctrines,  and 

Hegel  always,  lapsed  completely  as  well  from  the  Berkleian 

notion  that  there  is  nothing  outside  of  anthropomorphous  minds 

as  from  Kant's  notion  that  such  things  never  can  be  known ;  and 
while  they  studiously  enough  avoided  the  odium  of  having  be 
come  heretical  of  Kant,  yet  in  verity  they  brought  back  every  jot 
and  tittle  of  the  old  world  of  naive  tradition,  though  under  a 

modified  form  of  their  own  invention,  together  with  the  explicit 

claim  to  have  transcended  any  possible  doubt  of  knowing  it. 

Similarly,  while  Lotze  was  in  the  last  generation,  and  Pro 

fessor  Wundt  is  in  this,  an  Idealist  in  the  sense  of  holding  all 

things  to  be  of  the  same  stuff  as  ideas  are  made,  and  while  their 

philosophies  are  spiritualistic,  in  the  sense  that  they  make  the 

universe  to  be  ultimately  comprised  of  individual  mental  units, 

yet  this  identification  of  their  views  with  Idealism  and  Spirit 
ualism  is  obtained,  as  was  that  of  Schelling  and  Hegel,  by  extend 

ing  some  of  the  supposed  elements  of  ideas  and  spirits  in  a 

way  to  include  all  the  elements  of  the  physical  world;  and  all 

five  of  these  philosophers  assert  the  reality  of  the  outer  world 
and  of  its  causal  relationship  to  our  knowledge  of  it  precisely  as 
much  as  ever  did  the  most  naive  materialist,  though  differently. 

In  short,  since  Berkeley,  save  in  the  brief  spasm  succeeding 

Kant,  no  philosopher  of  first  rank,  and  certainly  not  Leibnitz, 

Kant,  Hegel,  Lotze,  or  Professor  Wundt,  has  denied  that  there 
is  an  outer  world  of  some  sort  or  other.  And,  in  so  far  as  the 
mere  existence  of  that  world  and  of  our  knowledge  of  it  is  con 
cerned,  we  must  deem  it  a  main  accomplishment  of  this  great 

period,  commonly  dubbed  The  Period  of  Idealism,  to  have  put 
the  Berkleian  doubt  beyond  philosophic  entertainment,  and  to 

have  demonstrated  that  to  deny  the  world's  existence,  just  be 
cause  we  discover  it  cannot  be  spatial  in  the  traditional  sense, 
is  but  one  stage  of  philosophic  progress  less  naive  than  to  conceive 
it  is  not  what  it  at  first  seems. 

Berkeley's  innovations,  therefore,  must  be  divided  into  two 
parts :  his  denial  that  the  world  is  spatial,  and  his  denial  that  it 
exists  at  all.  With  the  latter,  philosophy  hereafter  has  little  to 
do.  But  the  discovery  that  things  are  not  spatial  in  the  way 
traditionally  conceived  must  ever  be  counted  as  well  one  of  the 
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most  revolutionary,  the  most  epochal,  and  the  most  substantial 
achievements  of  man. 

From  the  moment  of  its  serious  consideration,  scarcely  has 
any  important  fragment  of  the  main  course  of  philosophy  wavered 

from  approval  of  it.  Yet  —  as  should  be  observed  by  every  one 
who  has  learned  the  modern  lesson  of  finding  the  explanation  of 
such  achievements  rather  in  the  nature  of  the  problem  itself  than 

in  the  accomplishment  of  any  single  individual  —  the  develop 
ment  of  this  truth  was  the  inevitable  fruit  of  all  philosophic 
thought  to  his  times  and  in  general,  instead  of  Berkeley  alone. 
Leibnitz  appears  already  to  have  arrived  at  the  same  revolu 
tionary  view.  Nor  must  the  slower  gravitation  of  physics  toward 
the  same  goal  be  left  out  of  appreciation.  As  I  have  stren 
uously  pointed  out,  working  physics  always  must  lag  behind 
in  the  application  of  great  philosophic  discoveries,  for  the  evident 
reason  that  such  discoveries  necessarily  develop  at  first  in  the 
form  of  general  conceptions  that  require  years  or  generations  of 
gestation  to  reduce  to  detailed  formulation.  And  if  this  be  but 

recognized,  and  if  proper  weight  be  given  to  the  promulgation 
by  Descartes,  of  what  essentially,  is  the  Plenum  Theory  of  pres 
ent  physics;  to  the  unequivocal  approval  given  to  this  theory 
by  Newton  in  face  of  the  bitterest  disapproval  by  his  admirers; 

and  to  the  well-known  struggles  of  Helmholtz  to  bring  this 

theory  into  workable  accord  with  the  "  spaceless  "  results  of  phi 
losophy  ;  and  if  it  also  be  observed  that  Maxwell  and  every  other 
of  the  great  leaders  of  physics  have  steadily  emphasized  the  fact 
that  its  present  working  assumptions  are  unlikely  to  prove  its 

ultimate  assumptions,  —  if  all  these  matters  be  given  proper 
consideration,  then  no  one  will  fail  to  perceive  that  the  advance 
of  technical  physics  to  its  present  bated-breath  hesitation  from 

avowedly  adopting  the  "  symbolized  space  "  and  mental  content 
of  The  New  Monism,  is  as  much  a  part  of  the  inevitable  momen 
tum  of  the  truth  in  itself  as  has  been  the  advance  of  philosophy 
in  general  to  the  same  standpoint. 

In  profoundest  comprehension,  therefore,  of  the  full  range  of 
all  these  developments,  we  may  now  enlarge  our  Summary  to 
the  following  proposition:  The  world  of  physics  exists  in  its 
entirety,  but  it  is  not  spatial. 

179.  Similarly,  as  the  discovery  that  the  world  of  physics 
is  not  spatial  was  pushed  too  far  by  Berkeley,  in  interpreting 
it  to  signify  that  no  such  world  exists  at  all,  so  again  it  was  pushed 
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too  far  by  all  the  idealistic  philosophers  from  Berkeley  to  Lotze 
in  interpreting  it  to  signify  that  there  is  nothing  about  that  world 

corresponding  to  the  "  spatial  order  "  of  tradition,  its  existence 
in  general  being  admitted. 

Unmistakably  this  was  an  error  to  which  Idealists  were  prone 
to  fall  victim  up  to  the  date  that  Lotze  made  another  epoch  by 
partially,  if  not  perfectly,  showing  the  way  to  its  correction.  How 

he  did  this  by  making  the  order  of  physics  an  "intellectual  order" 
of  contential  happenings  in  which  every  individual  atom  has  its 
fixed  functional  place,  I  have  related.  And  as  well  I  have  shown 
how  the  vast  penetration  of  Professor  Wundt,  as  a  philosopher, 

a  physicist,  and  a  psychologist,  brought  this  "  intellectual  order  " 
to  more  accurate  conception  and  to  greater  working  harmony 

with  current  physics  by  declaring  it  to  be  an  order  "  symbolized  " 
in  the  presentations  we  experience  from  it  and  the  conceptions 
we  form  of  it.  It  is  true  that  Herbart,  Beneke,  and  others  did 
much  toward  bringing  this  hypothesis  to  birth.  And  again  the 
acute  historian  should  perceive  here  also  the  inevitable  momen 
tum  of  truth.  But  be  this  as  it  may,  incontestably  we  may  now 
write,  as  our  next  chronicle :  While  the  world  of  physics  exists 
and  is  not  spatial  in  the  traditional  meaning  of  that  word,  yet 
the  events  of  physics  conform  to  a  functional  order  that  satisfies 
and  explains  every  demand  of  the  symbolized,  spatial  order  of 

physics. 
1 80.  But,  while  physics  and  philosophy  agree  on  this  main 

postulate,  a  difference  of  opinion,  of  the  gravest  moment,  has 
arisen  as  to  whether  or  not,  the  world  behind  the  symbols  being 
granted,  it  be  quantitative.  On  the  side  of  physics  no  least  evi 
dence  has  developed  that  it  could  get  along  without  quantity. 
But  in  philosophy,  and  curiously  enough  in  that  very  school  most 
promising  reconciliation  with  physics,  a  conception  has  come 
to  wide  credence,  that  strictly  denies  quantity  concrete  existence. 
The  historical  genesis  of  this  conception  was  as  follows. 

Upon  the  sudden  adoption  of  the  Berkleian  notion  that  there  is 
nothing  anywhere  save  mind  or  soul,  and  subsequently  through 
out  the  Kantian  and  Transcendental  Periods,  philosophers  fell 
obliviously  into  the  habit  of  regarding  quantity  as  something  to 
be  taken  for  granted.  While  they  exhausted  human  ingenuity 
and  longevity  on  nearly  every  other  topic,  this,  one  of  the  most 
crucial  of  all,  escaped  critical  examination.  Now  while  such  an 

attitude  might  well  "  run  the  gauntlet "  so  long  as  the  ultimate 
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process  of  the  universe  was  conceived  to  be  one  of  logic,  and 

"  quantity  "  could  be  regarded  as  a  "  logical  category,"  yet  the 
matter  ought  to  have  been  viewed  quite  differently  by  Herbart, 
when  he  began  to  abandon  logic  and  to  build  a  concrete  world. 

So  insidiously,  by  his  day,  however,  had  the  proposition  "  mind 
cannot  be  spatial "  slid  over  into  that  of  "  ultimate  existence 
cannot  in  its  concrete  self  possess  magnitude  "  —  the  complemen 
tary  conception  being  preserved  the  while,  "  magnitude  may  be 
preserved  as  a  process  of  logic,  though  it  be  denied  to  concrete 

existence  "  —  that  we  find  Herbart  denying  magnitude  to  his 
ultimate  reals,  quite  without  waking  a  suspicion  in  himself,  or  in 
any  one  else,  that  he  was  building  on  debatable  ground;  and 
without  being  aware  that  he  was  inconsistent  in  denying  magni 

tude  to  his  reals,  while  assuming  it  for  "  the  sum  of  their  arrests." 
Nor  while  by  epoch-making  analysis  of  "  spatial  extension  "  he 
was  preparing  the  way  for  Lotze's  and  Professor  Wundt's  sub 
sequent  attempts  to  find  the  origin  of  our  concepts  of  quantity 

in  "  graded  series,"  does  Herbart  appear  to  have  had  in  mind 
any  such  attempted  closer  analysis  of  quantity.  Moreover,  Lotze, 
overburdened  already  with  the  load  of  his  undertakings,  was  not 
sufficiently  pricked  to  challenge  this  procedure,  or  unwilling  to 
slip  the  gall  of  the  harness  here,  and  quiescently  to  trot  in  the 
rut  blindly,  perhaps,  cut  by  his  predecessor. 

The  incorporation  of  these  notions,  as  fundamental  assump 
tions,  into  his  philosophic  system  by  Professor  Wundt,  is,  how 
ever,  more  deliberate  and  serious.  It  is  true  that  the  entire 

absence,  throughout  his  numerous  works,  of  any  discussion  of 
such  a  momentous  step,  is  strong  evidence  that  it  was  one  of  the 
very  few  ventured  by  this  most  cautious  and  penetrating  of  men 
under  the  impetus  of  traditional  erudition.  Nevertheless  it  is 

consistently  followed  throughout  Professor  Wundt's  elaborate 
writings  uncritically.  And  having  escaped  his  acute  censorship, 
and  received  his  royal  approval,  this  revolutionary  and,  as  I 
believe,  quite  erroneous  conception  has  drifted  into  unthinking 
acceptance  by  the  vast  majority  of  current  philosophers  and 
psychologists. 

Certain  signs  of  first  importance  are,  however,  to  be  recorded 
of  it.  One  is  that  already  a  flat  contradiction  has  been  asserted 
by  at  least  two  of  the  most  astute  of  living  psychologists.  In  the 

article  on  "  Psychology,"  contributed  in  1889  to  The  Encyclo 
pedia  Britannica  by  Prof.  James  Ward,  "  massiveness  "  is  asserted 
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to  be  an  original  trait  of  the  sensory  elements  out  of  which  all 
spatial  pictures  or  presentations  are  fabricated.  And  Professor 
James,  in  his  famous  text-book,  published  in  1890,  extends  this 

primitive  "  voluminousness  "  to  be  an  inalienable  element  of  the 
sensations  of  hearing,  touch,  smell,  pain,  and  of  all  mental  con 
tent  generally.  That  the  date  of  this  innovation  is  too  recent  to 
have  received  wide  gestation,  or  to  have  become  elaborated,  either 
by  its  authors  or  by  any  one  else,  into  a  new  system  of  cosmology, 
such  as  its  crucial  and  revolutionary  importance  unmistakably 
presages,  is  my  reason  for  having  stopped  our  foregoing  Review 
just  short  of  giving  an  account  of  it.  That  it  is  to  grow  to  an 
epoch  of  the  first  magnitude  in  the  history  of  thought  can,  how 
ever,  scarcely  be  doubted  by  one  versed  in  the  latest  signs  of  our 

times.  For,  in  a  word,  it  promises  to  restore,  to  so-called  Ideal 
istic  Philosophy  that  lost  element  requisite  for  the  development 

of  its  chief  resultant  hypothesis  —  that  this  world  is  symbolizedly 
spatial  —  to  a  practically  applicable  and  workable  formulation 
for  physics. 

Another  sign  of  revolution,  crucially  involved  in  the  above,  is 
to  be  found  in  a  rapidly  extending  change  of  opinion  regarding 
intensity.  Curiously  enough,  and  illogically  enough,  also,  that 

uncritical  drift  of  "  official  opinion  "  which,  under  one  phase,  we 
find  maturing  in  Professor  Wundt's  dictum,  that  all  our  con 
ceptions  of  quantity  originate  in  the  "  graded  series,"  we  find 
also  and  contemporaneously  maturing,  in  this  same  author's 
writings,  to  occasional  identification  of  quantity  with  intensity, 
and  to  the  declaration  that  intensity  is  an  ultimate  and  inalienable 
trait  of  all  mental  content.  Upon  the  face  of  things  it  is  difficult 
to  reduce  all  gradation  to  intensive  gradation ;  for  example,  that 
of  a  color-spectrum ;  for  that  requires  the  reduction  of  all  quali 
tative  differences  to  differences  of  intensity.  And,  unless  all 
gradation  can  be  reduced  to  intensitive  gradation,  plainly  all 
quantity  cannot  be  reduced  to  intensity.  But  be  this  as  it  may, 

one  has  only  to  hunt  through  current  psychological  text-books 
to  discover  that,  with  scarcely  an  exception,  quantity  is  therein 
now  unblushingly  defined  in  some  manner  equivalent  to  the  fol 

lowing,  taken  from  Professor  Baldwin's  Elements  of  Psychol 

ogy  [Holt,  N.  Y.,  1893,  p.  103]  :  "  By  quantity  is  meant  intensity 

or  mass." Now  against  this  merely  academic  dictum,  of  late  and  among 
several  of  the  younger  leaders  of  psychology  has  risen  a  revolt 
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that  may  be  formulated  in  the  following  statement:  So-called 

"  different  successive  degrees  of  intensity  of  the  same  quality," 
as,  for  example,  in  a  swelling  tone,  are  in  truth  different  qualities; 

are  so  as  fundamentally  as  any  two  quantities  the  most  specific 

and  diverse ;  and  the  fact  of  their  habitual  appearance  as  "  graded 

systems  "  in  our  experience  is  solely  due  to  mechanical  peculiari 
ties  of  our  sensory  organs,  whereby  each  organ  picks  out  the 

sort  of  qualities  adapted  to  it  and  no  others;  and  commonly, 

under  given  conditions  of  outer  stimulation,  picks  them  out  in 
an  order  to  which  the  adjusted  mechanism  of  that  organ,  with  a 

fixity  precisely  relative  to  the  preservation  of  our  organism, 
necessarily  limits  them. 

Such  a  doctrine,  if  successfully  maintained,  takes  the  wind 

completely  out  of  the  academic  assumption  that  intensity  is  an 

intrinsic  trait  of  all  or  even  of  any  mental  content.  And  while, 

in  itself,  it  may  leave  debatable  the  proposition  that  all  ideas 

and  perceptions  of  intensity  and  of  quantity  derive,  functionally, 

from  "  graded  series,"  yet  the  academic  equilibrium  of  this  prop 
osition  having  been  upset,  its  restoration  meets  such  endless 
difficulties  under  close  examination  of  the  facts  (particularly  the 

fact  that  we  form  quantitative  judgments  of  series  that  are  not 

graded  at  all,  but  qualitatively  are  all  alike,  precisely  similar  to 

those  we  form  of  gradedly  different  qualities;  for  example,  of 

time  and  of  spatially  extensive  series)  that  a  person  wise  in  the 

merits  of  the  case  can  scarcely  doubt  that  this  comatose  assump 

tion  regarding  intensity  is  soon  "  to  see  its  finish." 
Nor  are  these  all  the  signs  prognostic  of  the  end  of  this  very 

questionable  idealistic  conception  of  quantity.  For  if  we  search 

for  them  in  the  sphere  of  mathematics,  we  discover  them  in  late 

expositions  of  the  theory  of  numbers  and  of  symbolic  logic. 
Or  if  in  the  sphere  of  physics,  they  are  found  in  scattered  but 

weighty  words  from  nearly  every  great  leader  of  this  science. 

All  signs,  therefore,  point  to  the  same  conclusion,  namely: 

From  no  possible  manipulation  of  mere  quantitativeless  qualities 
can  be  generated  any  single  percept,  concept,  or  judgment  of 

quantity,  of  any  sort,  for  psychology;  nor  any  sort  of  quantita 
tive  symbol  for  mathematics  or  logic;  nor  any  substitute,  at  all, 
in  the  real  order  of  nature,  now  admittedly  studied  through  its 

symbols,  to  take  the  place  of  that  "  quantity  "  which  has  ever 
been  the  most  fundamental  of  all  physical  symbols. 

By  way  of  bringing  forward  our  Summary,  therefore,  to  cover 
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this,  one  of  the  most  momentous  issues  in  the  practical  union  of 

science  and  philosophy,  we  may  expand  our  Net  Statement  as 

follows :  While  the  hypothesis  is  now  well-nigh  universally  ac 

cepted  of  an  outer  world,  non-spatial  in  the  traditional  sense,  but 
having  an  order  of  occurrence  in  some  way  symbolized  by  the 

spatial  order  of  physics,  the  main  issue  in  this  problem  now 
centres  round  the  question  whether  or  not  the  content  of  this 

order  is  intrinsically  quantitative  in  any  sense;  and,  if  it  be  quan 
titative,  IN  WHAT  SENSE  IS  IT  SO  AT  ONCE  SATISFYINGLY  OF  THE 
QUANTITATIVE  SYMBOLS  OF  PSYCHOLOGY  AND  OF  PHYSICS ! 

181.  Next,  we  may  follow  what  I  will  call  the  original  quest 
as  to  permanence  or  impermanence.  Apparently,  it  is  the  normal 
state  of  primitive  man  to  confound  permanence  with  reality. 
This  is  not  to  say  that  a  contrary  view  did  not  arise  at  an  early 
date;  as  early  as  Heraclitus  we  saw  the  conception  propounded 
that  all  reality  is  a  flux.  Yet,  in  ancient  and  in  mediaeval  times, 
the  primitive  conception  that  reality  can  alone  be  granted  to  that 
which  is  eternal  so  overwhelmingly  prevailed,  that,  at  the  time 

of  Descartes,  all  suspicion  to  the  contrary  had  well-nigh  dropped 
from  philosophic  consideration.  Unchanging  space,  matter,  and 

souls !  these  were  alone  eternal ;  and,  in  the  "  primary  sense," 
these  alone  were  real !  Matter  "  had  " — much  as  women  "  have  " 

babies  —  a  long  list  of  "  secondary  attributes,"  such  as  color, 
weight,  hardness,  and  inertia;  but  it  was  the  indestructible  sub 

stance  of  matter  that,  in  the  full  intention  of  the  phrase,  "  pos 
sessed  real  existence."  So,  likewise,  the  soul  "  had  "  passing 
thoughts,  sensations,  and  feelings :  that  is,  "  just  had  them,"  in 
a  sense  wherein  they  did  not  "  really  and  permanently  exist  as 
did  the  soul." 

Though  Spinoza  did  much  to  disturb  this  traditional  coupling 
of  the  real  and  the  eternal,  there  is  little  doubt  but  that  he  regarded 

his  Logical  Substance  quite  in  the  old  way,  as  far  as  unchange- 
ableness  is  concerned  (for  the  reason  that  he  scholastically 
regarded  all  abstractions  as  things).  In  the  system  of  Leibnitz 
we  find  a  universe  that  ultimately  and  unreservedly  might  be 

one  of  absolute  transformation;  though  his  doctrine  of  con- 
tinua  of  infinitesimal  changes  in  a  measure  left  room  for  both 
the  old  notion  and  the  new.  From  Leibnitz  forward,  this  prim 
itive  concept  seesawed  between  obstinate  popular  tradition  and 
growing  philosophic  acumen.  While  Hume  never  fairly  freed 
himself  from  the  old  beliefs,  or  ever  went  beyond  analysis  to 
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construction,  yet  those  who  now  call  themselves  Humians  are 
never  free  of  the  delusion  that  modern  Sensationalism  dates 

first  and  full-born  from  him.  Whether,  when  sifted  from  all 

obscurities,  Kant's  world  should  prove  one  of  "  eternal  abstrac 
tions  "  or  of  "  purest  sensationalism "  will  forever  remain  an 
insolvable  problem;  but  unmistakably  his  writings  were  trans 
itional.  While  Fichte  and  Schelling  in  their  early  works  were, 

perhaps,  quite  "  out  of  the  woods  "  of  unchangeable  entities,  yet 
speedily  Transcendentalism,  and  especially  one  wing  of  its 
Hegelian  following,  plunged  in  again,  to  a  depth  of  absoluteness 
at  least  never  before  made  so  explicit,  and  to  a  sort  theretofore 
unknown.  And  of  this  I  must  stop  to  give  some  account,  for  the 
reason  that  no  small  numerical  remnant  of  academicians,  in 

England  and  America,  still  find  cheer  in  its  "  shadows." 
In  general  this  way  of  conceiving  ideas  has  been  traditional 

from  even  before  the  time  of  Plato.  Already  (§  102)  I  have 
unearthed  this  seed  in  the  primitive  fatality  to  view  mental  phe 
nomena,  when  discovered,  in  the  light  of  the  same  crude  con 
ception  already  formed  of  physical  things.  Recalling  the  native 
requirement  of  unchangeableness  for  all  true  reality,  it  is  easy  to 
understand  how  early  speculation  soon  conjured  up  unchange 
able  entities  to  fulfil  the  similar  causal  office  within  the  realm  of 
mental  existence  that  the  atoms  were  conceived  to  perform 
within  the  realm  of  material  existence.  Now,  as  we  observed  in 
our  Review,  Schelling  and  Hegel,  at  times,  and  a  certain  wing 
of  their  following,  always,  declared  the  only  veritable  realities 
of  the  universe  to  be  such  entitative  "  ideas  " ;  and,  at  the  most 
oblivious  moments  of  their  soaring,  these  philosophers  were  wont 

to  avow  these  "  ideas  "  to  be  "  timeless  "  as  well  as  "  unchange 
able."  All  sensory  phenomena  this  school  regarded,  and  its  dis 
ciples  do  now  regard,  as  evanescent  products  of  these  underlying 

ideas,  quite  as  Locke  regarded  his  "  secondary  attributes  "  to  be 
passing  products  of  his  underlying  "  material  substances."  As 
is  well  known,  another  wing  of  the  Hegelian  School  interpreted 
their  master  quite  differently  and  in  approximate  harmony  with 
modern  Sensationalism.  But,  undeniably,  the  old  inclination  to 
demand  some  form  of  unchangeableness  for  ultimate  realities 
held  sway,  at  least  predominatingly,  throughout  the  entire  vital 
period  of  Transcendentalism. 

Nor,  when  Herbart  broke  the  bonds  of  Transcendental  Ab 
straction,  was  he  sufficiently  quickened  regarding  this  funda- 
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mental  question,  more  than  he  was  regarding  that  of  quantity. 
But  rather  he  asserted  unchangeableness  of  his  reals,  and  left 
the  rise  of  new  qualitative  phenomena  from  these  (proportion 
ally  to  the  interaction  of  these  reals,  and  quite  analogously  to 
the  rise  of  certain  of  the  secondary  attributes  of  Locke,  and  to  the 

rise  of  Descartes'  "  sensations "  through  action  of  the  outer 
world  on  the  soul)  one  of  the  darkest  problems  of  his  system. 

It  is,  then,  in  Beneke's  assertion,  not  only  that  the  universe  is 
all  mind,  but  every  mind  is  only  the  shifting  sum  of  its  own 
changeful  processes  that  we  find  this  Heraclitian  notion  of  reality 

fully  launched  in  modern  thought.  While  in  Lotze's  "  Eternal 
Love  "  we  observe  what  at  first  seems  a  reaction  from  it,  close 
study  reveals  this  feature  of  his  cosmology  to  be  rather  a  fad 
ing  remnant  of  inertia,  and  that  his  writings,  as  a  whole,  are 
the  solidest  possible  monument  to  the  permanent  acceptance 
of  changing  mental  content  as  the  sole  reality  of  physics  and 

of  psychology.  Throughout  Professor  Wundt's  writings  this 
hypothesis  is  unreservedly  fundamental.  And  while,  as  I  have 
intimated,  there  is  perhaps  a  tolerably  large  numerical  group  of 
collegiates  and  ecclesiastics  who  still  cling  to  the  old  requirement 
of  unchanging  entities  (rather,  as  it  would  appear,  as  the  result 
of  early  teaching  than  through  a  surviving  conviction  after 
thorough  comprehension  of  the  historic  developments  since 

Hegel),  yet  the  new  conception  has  so  widely  established  itself 
among  most  of  the  active  leaders  of  our  day,  and  of  even  those 
who  call  themselves  Kantians  and  Transcendentalists,  that,  with 

little  fear  of  challenge,  we  may  regard  it  as  the  generally  accepted 
hypothesis  of  modern  psychology  and  current  philosophy. 

Moreover,  as  was  discovered  in  our  Review  of  Physics,  this 
science,  also,  has  evolved  to  an  attitude  toward  its  fundamental 
assumptions  entirely  compatible  with  this  result  reached  in  the 
more  explicit  investigations  above  recorded.  For,  as  we  observed, 
the  great  leaders  of  physics  have  come  to  recognize  not  only  that 
their  plenum  is  symbolical,  but  that  neither  immutable  extension 
nor  distance,  nor  any  other  unchanging  attribute,  can  longer  be 
assumed  even  of  its  symbols. 

In  expression  of  the  opinion  of  by  far  the  majority  of  the 
leaders  in  all  schools  of  thought  at  the  present  moment,  therefore, 
we  may  fairly  write  down  for  the  next  item  in  our  Net  Sum 
mary:  The  universe,  and  all  in  it,  is  ultimately  transformative 
or  fluxional. 
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182.  But  in  purging  itself  of  the  misconception  that  only  the 
permanent  is  real,  and  in  evolving  recognition  of  the  truth  that 
all  existence  is  transformative,  history  has,  at  the  same  time, 
necessarily  and  through  the  very  nature  of  this  truth  itself, 
expurgated  still  other  primitive  misconceptions ;  and  among  them 
a  grave  one  regarding  lawfulness. 

Very  little  investigation  reveals  that  the  first  notion  of  law 

was  at  one  with  that  of  an  edict.  "  God  said,  Let  there  be  light : 
and  there  was  light."  All  things  came  into  being  by  divine  com 
mand  and  as  well  happened  conformably  or  lawfully  thereto. 
In  very  primitive  philosophy  all  events,  either  creative  or  occa 
sional,  were  traced  to  some  human-like  agency;  and  were  re 
garded  as  occurring  obediently  to  it.  When  the  events  of  nature 

were  observed  independently  of  their  "  final  "  or  anthropomorphic 
causes,  still  these  vague  notions  of  cause  and  law  were  carried 

over  to  material  things.  And  the  notion  developing,  co-ordi 
nately,  which  identifies  reality  with  permanence,  as  an  inevitable 
consequence  the  entities  of  science  and  philosophy  in  time  came 
to  be  regarded  as  the  causal  sources  of  their  attendant  phe 
nomena,  and  these  phenomena  to  be  regarded  as  lawfully  obe 
dient  to  them  —  all  in  the  old  vague  and  anthropic  way.  As 
an  inevitable  consequence,  in  turn,  of  the  modern  expurga 
tion  of  these  entities,  and  of  the  elevation  of  their  phenomena 
themselves  to  be  ultimate  realities,  these  latter  became  as  gradu 
ally  emancipated  from  the  primitive  notion  of  obedient  lawful 

ness,  one  to  another;  and  the  words  "lawful"  and  "causal" 
were  promoted  to  description  of  their  factual  occurrence,  at  first 
hand. 

In  our  Review  of  Physics  we  traced  this  resolution  of  its 

entities — "  substance,"  "  mass,"  "  energy,"  "  inertia,"  "  friction," 
"  incompressibility,"  etc.  —  to  described  events  of  symbolized 
motion,  and  of  its  "  lawfulness  "  to  the  "  regular  occurrence  " 
of  this  motion.  Here,  in  other  words,  we  discovered  this  rev 
olution  from  the  old  conception  of  lawfulness  to  be  complete. 
But  in  philosophy  we  found  it  less  explicit,  for  the  very  reason 
that  the  new  conception  of  lawfulness  is  less  frankly  admitted, 

by  certain  Schools,  for  the  ultimate  facts  of  "  will."  While 
nearly  all  leaders  of  first  rank  since  Lotze  have  accepted  what 

they  call  the  "  mechanical  "  notion  of  lawfulness  for  "  the  mere 
realm  of  physical  causation,"  yet  no  few,  including  Lotze  and 
Professor  Wundt,  have  felt  constrained  to  preserve  the  old  concep- 
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tion  for  the  "  deeper  "  realm  of  will,  and  then  to  claim,  all  too 
vaguely,  that  everything  ultimately  is  reducible  to  will.  By  reason 

of  this  claim,  however,  such  rankly  obtrusive  contradictions  are 
crowded  to  the  front,  in  any  system  which  continues  to  employ 
it,  that  for  the  hundreds  of  frank  young  minds  now  devoting 
themselves  to  the  study  of  psychology,  the  scepticism,  produced 
as  a  result,  is  in  the  near  way  of  becoming  a  greater  danger  than 
that  against  which  the  claim  is  directed. 

All  this  becomes  clear  in  proportion  as  the  psychology  of  any 
system  that  makes  this  claim,  regarding  the  will,  becomes  explicit ; 
and  thus  does  it  become  specially  dangerous  in  the  system  of 
Professor  Wundt.  Having  laid  down,  unequivocally,  that  all 
events  whatsoever  are  constituted  of  the  same  general  family  of 
mental  content,  he  then  proceeds  to  divide  this  content  into  two 
main  classes,  not  upon  a  basis  of  qualitative  difference  alone,  nor 
yet  of  the  sort  of  lawfulness  governing  their  genesis,  but  funda 
mentally  upon  the  area  from  which  this  genesis  is  traced.  Sensa 
tions  are  lawfully  traced  from  the  environment.  Feelings  are 
lawfully  traced  from  these  sensations.  So  far  it  is  the  new  sort 
of  descriptive  lawfulness  that  is  traced  in  both  cases.  The  whole 

course  and  purpose  of  Professor  Wundt's  laboratory  experimen 
tation  is  to  show,  for  example,  that  certain  light  stimulations 

"  cause  "  disagreeable  feelings,  and  certain  others  "  cause  "  dis 
agreeable  feelings  with  precisely  the  same  describable  fatality 
that  certain  of  these  stimulations  cause  red  sensations  and  others 

blue.  Moreover,  in  tracing  muscular  reactions  from  these  feel 
ings,  again  the  same  canon  of  lawfulness  is  followed:  certain 
reactions  inevitably  follow  from  pleasurable  feelings,  and  certain 
others  from  disagreeable  feelings,  all  with  a  mechanical  regularity 
outdoing  the  nicest  adjustment  of  the  chronoscope  clockwork 
by  which  he  measures  them.  But  just  between  the  rise  of  the 
given  feeling  and  the  following  from  it  of  its  appropriate  and 
mechanically  lawful  motor  reaction,  Professor  Wundt  feels 
obliged  to  interpolate  a  single  link  of  the  old  anthropomorphic 
causality  whereby  the  motor  act  shall  at  least  preserve  an  ethical 
appearance  of  having  resulted  obediently  to  this  interpolated 
wilful  choice. 

But,  as  I  have  said,  psychology  and  psycho-physics  having  once 
clearly  traced  the  process,  mechanically,  from  the  violent  stimu 
lation  to  the  painful  feeling,  and  thence,  still  mechanically,  from 
this  painful  feeling  to  the  appropriate  muscular  excitation,  this 
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introduction  between  the  feeling  and  the  outgoing  excitation  of 

an  intermediate  "  choice,"  which,  all  too  obviously,  under  the  same 
conditions  must  always  be  the  same  choice,1  becomes  so  obviously 
a  requirement  rather  of  tradition  than  of  fact,  as  to  call  forth  in 
young  students  only  one  or  the  other  of  two  results :  rebellion, 
from  those  who  have  attained  the  modern  belief  that  all  events, 
the  lowliest  and  the  most  exalted,  run  by  one  and  the  same  lawful 
ness  to  the  same  eventual  good;  and  increased  despair,  in  those 
who  fail  of  this  brighter  vision  by  its  being  veiled  to  them, 
through  early  teachings  as  to  the  nature  and  origin  of  sin  and 
sorrow. 

Nothing  could  be  more  fallacious,  however,  than  to  jump  to 
the  conclusion  that  this  new  notion  of  lawfulness,  of  itself,  in 
any  way  settles  any  of  the  problems  of  theology  or  of  ethics. 
Even  if  the  word  be  confined  to  bare  description  of  the  way 
events  occur  among  themselves,  yet  this  in  no  least  way  even 
touches  the  question  whether  or  not  God  is  their  original  and 
perpetual  author.  What  it  does,  here,  is  so  to  clarify  the  notion 
of  lawfulness,  and  so  to  separate  it  from  the  notion  of  ordina 
tion,  that  men  will  not  confusedly  and  everywhere  feel  obliged 
to  postulate  some  sort  of  ordaining  entity,  in  addition  to  God, 

as  a  "  cause  "  of  all  those  events  whose  phenomenal  antecedents 
and  relations  in  the  course  of  nature  have  not  been  discovered 

or  made  plain;  or  will  find  any  sort  of  satisfaction  in  so  doing: 
for  example,rwill  no  longer  feel  obliged  to  postulate  demons 
to  explain  earthquakes,  or  substances  to  explain  attributes,  or 
forces  to  explain  motions,  or  faculties  or  logical  principles  to 
explain  mind  and  knowledge,  or  souls  to  account  for  personal 
existence,  or  ideas  to  make  possible  all  actual  phenomena  of  the 
universe  in  general,  j  And,  similarly,  what  it  does  or  should  do 

in  the  problem  of  free-will  and  "  choice "  is  so  to  clarify  the 
notion  of  lawfulness  as  to  expose  the  truth  that  the  problem 
of  choice  is  not  a  problem  of  lawfulness  at  all,  or  ever;  that 
the  sole  question  of  dispute  must  be  as  to  the  existence  of  the 

choice-act  and  as  to  its  intrinsic  nature,  if  it  do  exist;  that  the 
following  of  the  motor-activity  from  the  choice  is  as  inevitable 
and  mechanical  if  it  do  so  occur,  as  if  it  follow  directly  from 

1  This  should  be  evident  from  the  fact  that  Professor  Wundt  does  not  confine 

"  will,"  as  does  Professor  James,  to  those  particular  occurrences  where  deliberative  and 
thought  processes  are  interposed  between  the  feeling  and  the  motor  action,  but  rather 

makes  "will "  the  ultimate  type  of  all  activity,  including  the  most  simple. 
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the  stimulus,  or  as  is  any  other  fact  of  occurrence  the  most 
admittedly  physical ;  and  that,  therefore,  it  is  entirely  needless 
and  indeed  meaningless  for  Lotze  and  Professor  Wtmdt  to  feel 
constrained  to  assert  two  different  sorts  of  lawfulness  in  the 
universe,  the  one  mechanical  and  the  other  spiritual  or  wilful, 
and  then  to  confuse  the  whole  region  of  science  or  philosophy 
by  this  dynamically  dualistic  assertion. 

Recognizing,  then,  that  this  clarification  is  all  that  this  rede 
fining  of  lawfulness  accomplishes,  and  that,  nevertheless,  this 

"  all  "  is  one  of  the  most  important  and  hard-won  achievements 
in  the  evolution  of  human  thought  (inasmuch  as  it  sifts  out  no 
end  of  useless  entities  and  false  quests),  we  may  now  write 
as  the  next  item  in  our  Net  Summary,  that  no  other  sort  of 
LAWFULNESS  is  now  to  be  sought  in  the  universe,  save  that  of 
factual  regularity  of  occurrence  of  its  transformative  phenomena; 
and  the  clarifying  definition  of  this  truth  makes  evident  that  the 
problems  of  the  existence  of  God,  of  His  creation  and  governance 

of  the  universe,  of  wilful  choice,  and  of  the  existence  or  non- 
existence  of  any  sort  of  unchanging  entities,  such  as  material 
atoms,  spiritual  souls,  and  Transcendental  Ideas,  are  all  problems 
of  fact  that  in  no  way  whatsoever  concent  the  nature  of  lawful 
ness  in  and  of  itself. 

183.  Necessarily,  with  the  historic  evolution  of  this  clearer 
definition  of  lawfulness,  there  has  been  involved  a  proportional 

clarification  of  men's  notions  of  "  causality."  And  whether  or 
not  this  has  anywhere  been  consciously  enough  recognized  by 
philosophers,  in  its  successive  stages,  it  is  sufficiently  evident  in 
history  itself,  as  we  look  back  over  our  Review. 

Again  let  us  recall  that  in  most  primitive  times  all  events  of 

nature  were  referred  to  human-like  agencies,  and  that  man  con 
ceived  himself,  as  the  type  of  these  agencies,  to  be  a  bodily  thing 

plus  numerous  "  powers  "  which  he  "  exercised  "  on  different 
occasions.  Especially  he  exercised  some  such  "  power  "  in  en 
forcing  an  edict,  law,  or  command.  And  it  was  this  "  power  " 
in  the  demon,  in  turn,  in  the  bush  or  stone,  that  caused  the  bush 
or  stone  lawfully,  that  is,  obediently,  to  move.  In  time  bushes 
and  stones  were  less  suspiciously  conceived  to  contain  the  bodies 

of  demons;  but  the  notion  that  there  must  be  some  "power" 
or  other  in  the  stone  and  in  every  other  object  to  "  cause  "  it 
to  move  or  to  act  still  survived.  And  the  important  truths  to 

observe  are,  first,  that  this  "  power "  was  conceived  to  be  a 
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something  in  every  object,  in  addition  to  its  moving  body;  and, 
second,  that  while  the  object,  inclusively  of  the  indwelling 

power,  was  commonly  enough  regarded  as  a  cause  —  just  as  a 
man  was  regarded  as  including  both  his  body  and  his  soul  - 
yet  always  the  more  careful  notion  was  that  the  indwelling  some 
thing  was  the  real  or  active  cause. 

This  belief  having  become  common,  that  material  bodies  pos 
sessed  powers  that  caused  their  movements,  the  hunt  for  the  per 
manent   tended   to   emphasize  the   difference  between   the   inert 
body  and  its  active  power,  and  at  times  sundered  them,  in  phi 
losophic  conception,  completely.     Thus,  in  the  time  of  Plato,  the 
two  had  come  to  be  regarded  as  of  opposite  origin,  the  one  from 
earth,  the  other  from  heaven;    and  by  Aristotle  the  active  agent 
was  conceived  to  be  a  subtle  fluid  which,  when  it  invaded  lifeless, 
formless  matter,  caused  it  to  take  on  shape  and  motion ;  and  when 
it  rose  free  of  matter,  disclosed  its  true  nature  of  divine  reason. 
So  nice  a   distinction   between   components   supposed   to   lie   in 
every   familiar  object  was,   however,   difficult  to  be  preserved. 
Hence  very  soon  after  Aristotle  we  find  the  notion  of  just  what 
the  power  was,  conceived  to  be  exercised  by  any  cause,  grown 
very  obscure,  in  the  learned  and  laity  alike.     Nevertheless,  the 
language  of  Aristotle,  having  become  filtered  into  the  common 
speech  of  all  civilized  people,  kept  alive  the  old,  primitive  notion 
that  it  was  a  something  over  and  above  the  substance  of  the  thing 
itself.    And  nothing  happening  between  Aristotle  and  Descartes 
to  clear  up  the  matter,  at  the  end  of  this  long  and  dark  period 
we  find  this  vaguest  of  all  possible  conceptions  uncritically  held 
even  by  the  profoundest  minds.    Thus  we  have  from  John  Locke 
the   famous   definition,    quoted   in   standard   dictionaries   to   the 

present  hour,  that  "  Cause  is  substance  exerting  its  power  to 
act,  to  make  one  thing  begin  to  be" — a  definition  that  is  cer 
tainly  unmatched  for  gathering  the  greatest  possible  number  of 
the  traditional  obfuscations  of  philosophy  into  a  single  sentence. 

Comprehending  this  loose  condition  of  affairs  at  the  beginning 
of  modern  times,  it  is  easy  to  trace  the  metamorphosis  that  fol 
lowed.     Already  we  have  done  this,  both  in  physics  and  in  phi 

losophy.    In  the  most  general  way  "  matter  "  was  conceived  to  be 
the  immediate  cause  in  nature.     Yet  not  exactly  the  substance 

of  matter  itself,  but  some  "  power  "  dwelling  in  matter.     The 
enlivened  interest  in  physics  sought  to  define  this  power  more 
exactly.     Again,   as   with  Aristotle,   this   investigation,   carried 
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on  under  the  still  surviving  notion  that  it  must  be  a  lasting 
entity,  tended  to  separate  it  as  such  from  inert  matter.  It  was 
no  longer  identified  with  reason,  but  the  Aristotelian  notion  still 

survived  that  it  was  a  subtle  fluid,  and  the  name  "  energy," 
often  used  for  it  by  him,  was  still  preserved  for  it  in  its  revived 
and  revised  conception.  The  very  success  that  attended  this  sort 
of  causal  explanation  of  physical  phenomena  was,  however,  just 
the  thing  that  eventually  cleared  up  the  vague,  primitive  notions 
involved  in  it,  and  led  to  the  simple  definition  of  a  cause  now 

accepted  in  physics.  For  if  "  energy  "  could  be  thus  hyposta- 
sized,  so  also  could  inertia,  gravity,  incompressibility,  elasticity, 
viscosity,  electricity,  phlogiston,  chemism,  animal  magnetism, 
life,  local  stresses  and  strains,  actions  and  reactions  in  general, 
and  the  endless  list  of  kinematic  entities  in  particular,  till  their 
very  multiplicity,  variety,  and  incompatibility  finally  forced  the 
truth  to  recognition  that  all  of  them  were  but  useful  symbols 
for  factual  description  of  motion. 

In  philosophy  and  psychology  the  course  of  clarification  was 
the  same.  Each  succeeding  system  brought  an  ever  increasing, 

and  ever  stranger  and  theretofore  unheard-of  variety  of  "causes"  : 
entitative,  facultative,  logical,  critical,  transcendental,  ethical, 
final.  Again  their  multiplicity  and  heterogeneity  had  the  inevi 
table  effect  of  rarifying  their  significance,  for  every  one,  at  least, 
save  their  blindest  votaries,  to  that  of  mere  conventionalized 

symbols. 
The  practical  result  in  every  region  of  thought  is,  then,  the 

same.  Virtually,  if  alas!  not  everywhere  with  sufficiently  ex 

plicit  self-consciousness,  "  cause  "  has  now  come  to  be  used  to 
indicate  any  sort  of  area  whatsoever  of  lawfully  precedent  occur 
rence  or  existence.  Precisely  as  with  lawfulness,  the  establish 
ment  of  this  definition  in  no  way  immediately  and  of  itself 
reveals  the  intrinsic  nature  of  any  cause.  It  merely  clarifies  our 
notion  of  what  a  cause  is.  It  banishes  the  old,  naively  vague 
and  perpetually  misleading  notion  that  a  cause  must  be  a  some 

thing  plus  a  something  else — "an  entity"  plus  "a  power,"  an  act, 
or  an  influence,  or  a  radiance.  It  brings  sharp  recognition  of 
the  truth  that,  the  same  whether  it  be  an  unchanging  entity,  a 
Divine  Edict,  or  a  passing  phenomenon,  a  cause  cannot  be  other 
or  more  than  what  in  itself  it  is.  Yet  while  we  thus  say  the  con 
ceptions  of  lawfulness  and  of  causality  have  been  merely  clarified, 
still  this  with  the  determination  that  the  world  is  not  in  the  naive 
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sense  spatial  are  perhaps  the  most  important  achievements  of 
man. 

184.  The  universe  is  a  lawful  order  of  transformation,  non- 
spatial  and  probably  quantitative!  Though  this  leaves  open  a 
multitude  of  matters  yet  to  be  considered,  there  are  so  many  aca 
demicians  who  cling  to  different  views,  that  we  shall  do  well  to 
observe  still  other  truths  which  not  only  illumine  the  course 
that  history  has  taken  in  sifting  itself  to  this  simple  residuum,  but 
show  the  above  conclusions  to  be  inexorable. 

The  course,  in  gross,  is  this :  At  first,  reality  was  unchanging, 
law  and  causality  more  than  factual ;  now,  reality  is  transforma 
tive,  law  and  causality  only  factual.  Comparing  these  com 
binations  we  observe  that  for  men  holding  the  primitive  notion 
of  reality,  it  was  impossible  at  the  same  time  to  hold,  of  such 
reality,  the  modern  conception  of  lawfulness.  That  is  to  say,  if 
lawfulness  be  regarded  as  orderly  change,  then  unchangeable 
entities  cannot  be  regarded  as  in  themselves  lawful.  Moreover, 

unchanging  entities  being  primitively  regarded  as  the  "  edictal  " 
sources  of  causality  and  law,  we  observe  that  should  anything 
occur  in  the  development  of  truth  to  upset  the  old  conceptions 
of  entities,  necessarily  the  entire  primitive  combination  of  con 
ceptions  would  be  upset  with  it.  Should  the  old  entities  be 
banished  they  could  no  longer  be  the  sources  of  causality  and 
law;  and  as  a  consequence  all  the  old  conceptions  would  be 
discredited  at  once  and  together.  Now  precisely  this  did  happen 
in  history;  and  one  is  brought  to  perfect  comprehension  of  the 
developments  of  history  and  of  its  results  by  observing  the  in 
herent  workings  of  truth  that  necessarily  brought  about  this 
complete  revolution  in  the  primitive  set  of  conceptions. 

The  key  to  these  workings  is  furnished  in  the  discovery  that 

man's  knowledge  of  outer  things  must  be  interpreted  from  the 
changing  content  of  his  own  mind.  Having  made  this  discovery, 
we  see  that  men  really  did  thus  rightly  or  wrongly  interpret 
their  changing  experiences  even  before  they  learned  to  distinguish 
between  the  changes  that  were  in  themselves  and  those  that  were 
in  things.  The  fleeting  nature  of  experience  they  could  not 

fail  to  observe  and  ponder,  —  but  they  solved  its  problems  by 
accrediting  the  observed  changes  as  phenomena  or  secondary 

attributes  to  certain  "  realities  "  they  set  up  to  explain  them. 
This  sort  of  explanation,  however,  necessarily  runs  the  risk  that 
any  specific  entities,  hypothetically  set  up,  may  in  time  lead  to 
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contradictory  and  conflicting  explanations  of  the  different  phe 
nomena  causally  ascribed  to  them.  For  example:  the  cook  of 

my  neighbor  hears  a  scratching  noise  in  the  pantry.  She  hypo- 
thetically  ascribes  it  to  a  mouse.  But  on  opening  the  door  she 
finds  the  roguish  son  of  her  mistress.  Now  precisely  the  same 
sort  of  contradictions  eventually  developed  in  physics  regarding 
the  entities  and  their  phenomenal  attributes  hypothetically  set  up 
by  all  philosophers  to  and  including  John  Locke,  in  interpretation 
of  the  outer  world  in  general.  All  went  merrily,  if  vaguely,  up 
to  the  awakening  of  science  in  the  seventeenth  century.  Then 
the  widening  horizons  and  multiplying  floods  of  nicer  discrimi 
nations  and  exacter  details  developed  the  inconsistencies  and  short 
comings  that  we  followed  in  our  review  of  physics.  First,  color 

showed  itself  obviously  alien  to  the  "  matter  "  of  physics.  Next, 
Descartes  put  a  host  of  physical  entities  —  mass,  inertia,  incom- 

pressibility,  hardness,  etc.,  —  under  suspicion.  Eventually  "  the 
power "  of  energy  acting  across  intermolecular  vacua  proved 
irreconcilable  with  the  facts  discovered  regarding  electricity  by 
the  great  experimenters  from  Faraday  to  Hertz;  the  notion  of 
an  immutable  substance  showed  itself  to  be  inept  for  explaining 
the  indestructible  atoms;  and  even  the  minutest  conceivable 
portion  of  extension  or  distance  proved  itself  to  be  temporal 
and  transformative  in  a  way  fundamentally  incompatible  with 
the  primitive  conception  that  only  the  unchangeable  can  be  real. 
Thus  with  both  its  ultimate  ground  of  unchangeableness  (matter) 
and  its  indwelling  cause  of  change  (energy)  brought  to  discredit, 
the  entire  native  combination  of  presuppositions  stands,  at  the 
present  moment,  in  thorough  and  hopeless  collapse.  There  is 
no  longer  any  conceivable  trait  of  matter  that  can  be  imagined 

to  be  fixed ;  and  no  conceivable  "  power  "  whereby  it  can  exert 
any  edictual,  coercive,  or  creative  causal  influence  whatever.  In 
short,  the  revolution  is  complete:  there  are  now  no  realities 
in  physics  save  the  transitive;  and  no  causes  save  lawfully 
precedent  fluxions. 

Moreover,  our  key  leads  to  still  more  intimate  insight  into 
this  inexorable  revolution.  This  key  is,  as  I  have  said,  that  our 
knowledge  of  the  outer  world  must  be  interpreted  from  the 
changing  content  of  human  minds.  For  this  interpretation  two 
sorts  of  things  have  been  theoretically  conceived :  the  old  un 
changeable  sort,  and  the  new  transformative  kind.  Now  it  is 
instructive  to  observe  that  the  unchangeable  sort,  as  against  its 
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rival,  suffers  in  its  very  nature  a  disadvantage  for  the  purpose 
demanded  of  it. 

An  example  will  bring  this  to  view  and,  if  I  mistake  not, 
may  throw  profound  light  on  cosmic  theories  in  general.  Sup 
pose  I  make  the  assumption, 

"  In  my  jack-knife  lives  the  all-causal  devil ; 

When  he  smiles,  all 's  well ;  when  he  frowns,  all 's  evil." 

Manifestly,  no  experimental  or  logical  proof  can  possibly  be 

brought  against  this  assumption.  What,  then,  is  its  short-com 
ing  as  a  cosmic  explanation?  Scarcely  will  any  one  fail  to  per 
ceive  that  its  weakness  (and  as  well  its  strength,  in  so  far  as  its 
mere  immunity  from  contradiction  may  be  deemed  a  strength) 
lies  in  its  barrenness.  It  is  invulnerable  and  satisfactory  only  to 

those  who  are  content  with  the  old  notion  of  causality,  —  with  an 
empty,  abstract,  merely  logical  or,  in  other  words,  merely  gram 

matical  starting-point  of  their  thoughts.  The  moment  I  attempt 

to  advance  from  the  empty  phrase,  "  all-causal  devil,"  and  to  give 
descriptive  details  of  the  devil,  of  what  constituted  his  smile  or 
his  frown,  and  of  what  particular  outward  events  followed  every 
where  in  consequence  of  the  inner  details,  then  my  assumption 
becomes  vulnerable  just  in  proportion  as  these  pretended  details 
are  made  rich  and  explicit.  In  short,  every  unchanging  cause, 
from  the  start,  is  impracticable  for  the  very  purposes  for  which 
it  is  theoretically  set  up. 

Now,  unmistakably,  most  of  the  causal  conceptions  set  up  from 
time  to  time  in  the  history  of  science  and  philosophy  have  proved 
satisfactory  to  their  day  just  because  of  this  vague  emptiness; 
because  they  have  been,  within  themselves,  too  barren  of  con 

crete  explicitness  to  afford  self-contradiction,  or  to  prick  the 
minds  that  held  them  to  exacting  inquiry.  The  ancient  demon- 
theories  were  satisfactory  in  their  day  because  they  were  vaguely 
empty  regarding  all  of  the  psychological  and  most  of  the  physio 
logical  details  concretely  making  up  a  human  being.  When 
these  details  were  discovered  and  filled-in  to  the  demon-theories, 
immediately  the  latter  were  seen  to  be  absurd;  in  innumerable 
ways  the  details  were  perceived  to  jar  with  the  causal  duties 
the  demons  had  been  conceived  to  perform.  Similarly,  the  theory 
of  unchangeable  atoms,  or  ultimate  material  substances,  was  satis 
factory  so  long  as  the  notion  of  the  inner  constitution  of  an 

atom  was  sufficiently  empty  not  to  conflict  with  other  funda- 
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mental  conceptions  of  physics.  When  Helmholtz  filled  up  the 
inner  details  consonantly  with  these  other  conceptions,  though 
still  but  problematically,  immediately  the  old  conception  of  un- 
changeableness  was  perceived  to  be  incongruous  with  them,  and 
even  atomic  extension  suddenly  resolved  to  the  most  unstable  and 

transmutative  of  conceivable  realties.  "  Energy  as  an  entity  " 
was  also  satisfactory  so  long  as  it  could  be  jumped  in  abstract 
lumps  from  planet  to  planet  and  from  thing  to  thing;  but  the 
moment  that  exact  particulars  were  demanded  as  to  how  it  could 
be  transferred  across  the  demonstrable  battlefields  of  motion  lying 
between  its  jumping-points,  then  it  was  discovered  that  no  pos 
sible  formulation  of  such  an  entity  was  rich  enough  to  satisfy 
the  actual  richness  of  the  interlying  facts.  Likewise  the  tradi 

tional  "  faculties  "  of  psychology  were  satisfactory  and,  indeed, 
vastly  profitable  until  modern  psychological  investigation  re 
vealed  the  details  of  mental  activity  that  exposed  their  poverty- 
stricken  inadequacy  and  ghost-like  emptiness.  And,  lastly,  we 
may  note  that  the  "  Transcendental  Ideas  "  and  abstractions  of 
those  academicians  who  still  amuse  themselves  with  such  scho 
lastic  playthings,  now  furnish  entertainment  only  for  such  vague 
minds  as  find  delight  in  playing  dominoes,  in  intellectual  mid 
night,  with  empty  words. 

The  short-coming  of  my  jack-knife  devil  and  of  all  the  causal 
abstractions  of  which  he  is  the  historical  type  is,  then,  that  of 
cosmic  poverty  and  emptiness!  Our  sole  reason  for  inventing 
them  is  to  fill-out  the  immediate  experiences  of  human  minds. 
Each  mind  is  solipsistic,  its  events  disjointed  and  lawless  unless 

"  filled-out."  Jack-knife  theories  fail  because  they  do  not  fill  them 
out.  For  a  time  and  for  uninquisitive  people  they  may  satisfy, 
like  tin  tombstones,  because  of  their  pretentious  emptiness.  But, 
always  every  such  causal  abstraction  contains,  at  least,  some 
minimum  of  concreteness,  some  tinnish  tinkle,  that  finally  brings 
it  to  critical  examination  and  exposes  it  to  be  a  hollow  sham 
as  compared  with  the  actual  richness  of  nature's  facts  that  it 
artificially  stood  before  and  concealed.  Especially  is  it  thus  with 

unchanging  causes.  Is  it  the  "  unchanging  atom,"  Helmholtz 
renders  it  a  sickly  caricature  of  the  probable  truth.  Is  it  the 

"  entitative  soul,"  psychology  shows  such  a  soul  would  be  as 
incapable  of  filling  the  causal  offices  of  a  thinking,  feeling, 
seeing,  infinitely  kaleidoscopic  real-soul  as  is  a  porcelain  nest- 

egg  of  producing  a  real  chicken.  Is  it  "a  Timeless  Idea," 
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presently  this  stands  forth  as  a  no  more  pregnant  or  imposing 

causal  starting-point  than  would  be  a  Wooden  Peg.  And,  indeed, 

the  aboriginal  awe  of  "  the  unchangeable  "  once  broken,  the  afore 

time  high-sounding  phrase  "The  Eternal  and  Unchangeable 
Absolute,  or  God  "  has  about  the  same  effect  upon  him  who 
has  learned  to  expect  palpitating  sympathy  in  his  Final  Cause 

as  does  the  entirely  equivalent  phrase  "  The  Eternal  and  Un 

changing  ICE." 
To  put  our  comprehension  of  these  most  momentous  matters 

in  clearest  and  most  compact  words,  therefore,  we  may  do  so 

as  follows  :  The  two  combinations  of  conceptions  —  that  of  un 
changing  reality  with  mystical  lawfulness  and  causality,  and 
that  of  transformative  reality  with  factual  lawfulness  and 

causality  —  are  incompatible  throughout.  The  sole  purpose  of 

any  hypothesis  is  to  fill-out  human  experience.  The  primitive 
conceptions  are  in  every  way  inept  for  this  purpose.  Even  their 
mathematical  chances  of  success  are  the  smallest;  and,  if  there 

still  be  men  brave  enough  to  build  on  pure  speculation,  it  does 
seem  that  they  might  wisely  take  the  best  chance  that  mathe 
matics  affords  —  such  being  about  their  only  chance  of  profit. 
Whether  we  call  it  speculation  or  experimentation,  logical  ratio 
cination  or  scientific  inquiry,  we  but  run  out  our  experienced 
events  to  further  conceived  events.  And  when  we  run  to  un 

changing  entities,  or  to  indescribable  edicts,  we  but  run  to 
emptiness,  sure,  eventually,  to  be  contradicted  and  put  to  shame 
by  the  factual  richness  of  the  concrete  universe  itself.  Hypothe 
ses  must  be  rich  because  the  universe  is  rich.  To  last,  theories 

must  keep  up  with  nature's  concreteness.  Scarcely  can  any  one 
who  gives  due  heed  to  this,  fail  to  comprehend,  and  to  comprehend 
perfectly,  why  each  unfolding  conception  of  history  has  slowly 
pushed  its  fuller  proposition  to  the  front,  and  its  forerunners  to 

the  wall.  The  china-egg  philosophy  of  germless  abstraction 
may  do  for  hen-intelligence,  but  never  for  our  full  and  alert  age 
of  fact.  Moreover,  to  those  who  are  wont  to  be  governed  aesthet 
ically,  rather  than  by  reason,  the  living  world  should  prove 
most  attractive.  For  place  them  beside  one  another!  The  uni 

verse  of  unchanging  entities  is  one  of  "stone"  atoms,  "porcelain" 
souls,  wooden-peg  Ideas,  and  with  a  God  of  UNCHANGING  ICE. 
The  other  universe  is  one  of  beating  kinship  from  The  Highest 
to  The  Least  Only  when  the  dead  entities  are  surrounded  with 

a  whirling  aurora  of  "  secondary  attributes,"  thoughts,  experi- 
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ences,  perceptions,  feelings,  and  kaleidoscopic  facts,  has  it  the 
least  semblance  of  reality;  and  then,  or  ever,  it  is  alone  the  liv 

ing  aurora  that  "  really  "  has  either  intrinsic  value  or  speculative 
use.  He  is,  then,  a  presumptuous  metaphysician  who  will  longer 
resist  its  unfolding  concreteness,  and  still  set  his  empty  entities 

against  mathematics,  aesthetics,  reason,  fact,  history,  religion  — 
as  I  shall  eventually  show  —  and  against  that  synthetic  compre 
hension  which  sees  in  the  very  nature  of  the  primitive  concep 
tions  how  and  why  their  passing  has  been  inevitable,  and  sees  in 
those  of  our  Net  Residuum  of  philosophy  why  it  must  lead  on  to 

the  ever-performing,  ever-richer  reality. 
185.  The  universe  is  a  lawful  order  of  non-spatial  and,  prob 

ably,  quantitative  transformations!     Returning,  with  enlivened 
comprehension,  to  this  stage  of  our  Summary,  it  is  inevitably 
next  in  line  to  inquire  what  it  is  that  thus  transforms.     And 
in  the  light  of  the  foregoing  discussions,   of  our  Reviews  of 
Physics   and   of   Philosophy,   and   of   the   unmistakable   present 
status  of  philosophic  opinion  generally,  we  may,  at  least  pro 
visionally,  make  short  work  of  this  inquiry.     Since  it  cannot  be 
spatial  we  must  rule  out  all  traditional  conceptions  of  matter. 

Since  it  is  transformative  it  cannot  be  a  Kantian  ding-an-sich, 

an  Hegelian  Idea,  or  an  Herbartian  "real."    What  nearest  at  hand 
and  most  obviously  it  may  be  is  our  own  most  familiar  mental 
content;    the  same  sort  of  changing  sensory  stuff  of  which  our 
visual    reds,    blues,    yellows,    etc.,    our    sounds,    tastes,    smells, 

touches,  and  pains  are  ever-present  examples,  —  the  very  "  uni 
versal  content "  whose  cosmic  transformations  Professors  Paul- 
sen  and  Wundt  indicate  by  the  name  Actualism,  and  our  English 
writers,  as  aptly,  by  the  word  Sensationalism.    So  unmistakably  is 

this  the  "  ism  "  to  which  the  major  bulk  of  philosophic  evolution 
has  culminated  that,  without  further  ado,  I  now  write  our  next 
Summary  accordingly: 

The  universe  is  sensationally  qualitative,  quantitative  (?), 
changing,  and  lawful,  in  ways  symbolized  by  human  experi 
ences  and  conceptions  yet  to  be  more  fully  determined  and 
comprehended. 

1 86.  As  its  title  indicates,  this  chapter  purposes  but  a  partial 
Summary  of  the  foregoing  Review,  which,  in  turn,  was  but  a 
very  partial  examination  of  the  full  field  of  philosophy.     At  the 
beginning  of  that  Review  I  promised  sufficient  justification  of 
its  intended  limitation.     But  at  the  present  point  I  will  at  least 
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give  reasons  for  temporarily  interrupting  this  present  limited 
Summary.  Above  all  it  is  because  the  main  object  of  this  Trea 
tise  is  constructive  rather  than  historical.  For  any  intelligent 
construction  it  is  indeed  necessary  to  have  history  well  in  hand; 
hence  that  examination  already  given.  But,  upon  careful  reflec 
tion,  it  seems  to  me  that,  having  gathered  the  above  results  of 
philosophic  evolution  that  are  most  elementary,  most  funda 
mental,  and  regarding  which  there  is  a  maximum  of  agreement, 
it  is  best  now,  and  before  proceeding  to  more  complicated  and 
disputed  matters,  to  subject  these  few  primary  points  to  careful 
examination  with  reference  to  any  suggestions  they  may  incite, 
as  well  regarding  any  further  obscurity  within  themselves  as 
any  other  similar  cosmic  elements  that  have  not  been  brought 
to  sharp  determination  or  to  adequate  discussion  in  history,  in 
current  science,  or  ever.  Just  as,  in  prosecuting  a  topographical 
reconnoissance  of  a  land  not  altogether  known,  it  is  best  from 
time  to  time  in  its  progress  to  turn  and  to  look  as  well  for  the 
omissions  as  for  the  determinations  of  former  surveys,  so,  at  our 
present  turn,  it  may  prove  resultful  to  examine  if,  in  the  cul 
minating  light  of  present  achievements,  we  may  not  find  intima 
tion  of  still  other  elementary  cosmic  characteristics  than  those 
of  quality,  quantity,  changeableness,  and  lawfulness  above 
affirmed  and  substantiated.  Should  such  appear,  they  would 
prove  of  inestimable  value,  both  for  our  interpretation  of  history 
and  for  the  future  of  our  Treatise. 

Not  only  are  such  omissions  possible,  but,  casting  eyes  through 
recent  developments  of  psychology,  backward  upon  certain  main 
problems  in  the  historic  field  of  philosophy,  two  such  as  yet 
grossly,  or  at  best  most  inadequately  focused,  cosmic  character 

istics  now  fairly  "  burn  up  the  sky."  Both  of  them  lie  at  the 
inmost  core  of  the  problems  of  knowledge,  of  perception,  and  of 
that  mental  and  personal  unity  at  which  Kant  profoundly  and 

inauguratingly  aimed  with  his  "  Synthetic  Unity  of  Appercep 
tion."  Striving  to  keep  as  near  as  possible  to  the  inner  signifi 
cance  of  current  terminology,  I  shall  hereafter  designate  one  of 
these  traits  as  presentativeness,  and  the  other  as  personality. 
And,  since  both  traits  demand  thorough  exposition,  coupling 
them  with  the  four  already  somewhat  disjointedly  fished  out 
of  history  and,  as  above  declared,  requiring  yet  more  complete 
statement,  I  will  now  devote  the  next  few  chapters  to  an  orderly 
presentation  of  the  full  six,  —  Quality,  Quantity,  Changeable- 
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ness,  Lawfulness,  Primitiveness,  and  Personality  —  which  to 

gether  I  shall  call  the  ultimate  and  irreducible  cosmic  traits  or 

elements.  And  so  imperatively  important  is  a  thorough  grasp  of 

them  all,  that  I  shall  do  this  without  least  compunction  for  num 
berless  repetitions. 
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V. 

QUALITY. 

187.  Star  tin  g-Polnt    and   Method  of   Examination.     Under 
this  head  I  need  only  to  state,  as  the  key  to  my  procedure  in  this 
examination  of  the  six  primary  cosmic  traits,  that  I  shall  begin 
with  what  is  most  immediate  and  most  simple ;  then  work  toward 
that  which  is  more  complex  and  more  remote. 

1 88.  Quality.    By  "  sensory  elements  "  psychology  now  means 
such  qualitative  content  as  with  which  every  person  is  familiar 

in  the  colors,  sounds,  tastes,  smells,  and  other  similar  "  pigments  " 
of  his  own  mind.    And  by  "  a  quality,"  used  in  an  absolute  and 
concrete  sense,  I  shall  hereafter  designate  some  such   sensory 
content,   viewed  exclusively  of  all  other  characteristics    (such, 
perhaps,   as   its  quantity,   or  its   shape)    save  that  of   redness, 
blueness,   sweetness,  noisiness,  touchiness,  or  whatsoever  other 
sort  of  quality  it  may  be.     I  am  aware  that  from  its  derivation 

the  word  "  quality  "  is  synonymous  with  "  make  up,"  and  there 
fore  might  still  be  used  also  to  indicate  quantitative,  presentative, 
and  spatial  make  up,  as  in  history  it  indiscriminatingly  has  been 
used.     But  current  psychology  has  now  so  precisely  limited  it 
that  it  is,  by  far,  the  most  explicit  and  exclusive  term  for  our 
present  subject. 

With  our  qualities  thus  defined,  in  order  further  to  compre 
hend  how  they  are  hereafter  to  be  regarded  we  must  observe 
how  they  have  been  regarded  in  the  various  stages  of  philosophic advancement. 

189.  Natively  they  are,  and  always  were,  conceived  to  be  the 
intrinsic  traits   or  properties   of   outer  things.      In   Plato   and 
Aristotle  we  find  little  or  no  advance  upon  this ;  and  recalling  that 
the  latter  reduced  all  things  to  his  "  matter  "  and  his  "  force  " 
or  "reason"   (nous),  if  we  inquire  to  which  of  these  he  con 
ceived  our  qualities  to  belong,  we  fail  to  derive  from  his  writings 
any  decisive  answer.     Apparently,  the  question  never  rose  to 
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his  mind  thus  sharply.  Had  it  done  so,  it  seems  it  would  have 
been  most  in  accord  with  his  views  generally  to  have  said,  for 
example,  that  colored  matter,  as  distinguished  from  primordial 

or  uncolored  matter  —  that  which  was  potential  and  pre-existent 
-was  the  united  product  of  nous  acting  in  the  primordial  ele 

ment.  And  so,  similarly,  of  all  the  other  of  our  "  sensory  con 
tent."  Certainly  this  would  be  in  harmony  with  his  notion  that 
the  various  faculties  of  our  minds  are  reason  realized  in  the 

flesh  or  in  the  activities  of  the  several  organs  of  the  body.  And 
finally  it  is  to  be  remembered  that  Aristotle  conceived  these  facul 
ties,  as  well  as  all  our  qualities,  spatially. 

Making  a  long  jump,  from  Aristotle  to  Lord  Bacon,  as  one  in 
a  large  way  typifying  the  notions  that  had  come  to  prevalence 
meanwhile,  and  that  were  most  common  up  to  the  day  of  Des 

cartes,  we  find  the  Aristotelian  way  of  conceiving  our  "  qualities  " 
only  theoretically  modified.  That  is  to  say,  Bacon  still  held  them 
all  to  be  intrinsic  properties  of  material  substance  of  some  sort, 

though  no  longer  as  the  "  product  of  reason  into  potentiality." 
And  it  is  indicative  of  the  still  prevailing  vagueness  in  which 
such  matters  were  held,  that  he  regarded  colors  as  prop 
erties  of  his  ordinary  matter,  while  the  remainder  of  our 

qualities  (smells,  tastes,  etc.)  he  probably  gave  to  his  "inspired 

fluid." When  Descartes  announced  his  unextended  or  non-spatial 
thought-substance,  a  new  epoch  arrived  for  our  qualities ;  though 
by  no  means,  as  yet,  an  unambiguous  one.  They,  including  colors, 
were  no  longer  conceived  by  Descartes  to  belong  to  the  world 
of  space.  That  much  is  certain.  But  it  is  very  doubtful  whether 
he  conceived  them  to  be,  during  their  occasional  and  evanescent 
appearance,  intrinsic  to  the  substance  or  being  of  the  soul,  or  to 
be  mere  epiphenomenal  products  of  it.  But  here  again  the  im 
portant  point  is  that,  in  any  case,  he  conceived  his  soul  to  be 
a  something  that  could  exist  void  of  these  qualities,  as  in  sleep. 
They  were  by  no  means  the  exclusive  constituents  of  it;  but, 
at  best,  its  passing  accidents. 

From  Descartes  forward  to  the  present,  our  qualities  suffered 
many  vagaries  of  fortune;  and  in  general  their  course  may  be 
described  as  slowly  rising  from  a  regard  wherein  they  were 
vaguely  passed  over  as  the  most  commonplace  and  uninteresting 
items  in  the  universe,  to  that  wherein  they  became  its  naked 
essence. 
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Nothing  better  measures  their  early  neglect  than  to  observe 
that  while  Spinoza  characterized  his  One  Substance  with  two 

parallel  modes  —  roughly  indicated  as  the  material  and  the  men 
tal  —  it  is  difficult  even  to  guess  to  which  mode  he  assigned 
sensory  qualities.  For  Leibnitz  they  were  the  passing  creations 

of  his  "  percipient  power."  For  John  Locke  they  were  modes 
of  the  mind's  material  substance;  precisely  as  for  Bacon.  Kant 
denied  them  as  much  to  his  "pure"  thought  processes,  perceptions, 
and  conceptions  as  to  his  ding-an-sich,  and  made  them  the  dis 

tinguishing  content  of  our  "  empirical  "  experiences.  Of  how 

they  were  regarded  by  subsequent  "  transcendental ''  philosophers 
it  is  impossible,  briefly,  to  give  any  adequate  account,  for  the 
reason  that  they  were  from  page  to  page  most  variously  regarded 
by  the  same  author.  Perhaps  as  good  a  one  as  any  might  be  thus 

abridged  from  Schelling's  Philosophy  of  Nature:  "  Matter " 
rises  out  of  the  "  original  act  of  production  "  of  the  World  Soul 
or  Absolute  Idea;  this  "act"  comprises  a  conflict  of  the  uni 
versalizing,  and  the  individualizing  principles  of  the  World  Soul ; 
the  universalizing  principle  gives  the  first  dimension  of  matter; 
the  individualizing  principle,  the  second  dimension,  and  their 
union  the  third;  next  a  reconstruction  of  these  processes  in  the 

dynamical  categories  gives  us,  in  a  second  potency,  —  among 
other  things  our  qualities.  In  all  of  which  the  one  truth  most 
cogently  to  be  comprehended  for  our  present  purpose  is,  that  our 

qualities  are  above  all  ephemerally  contrasted  with  the  "  time 

less  ideas  "  by  which,  in  some  way  or  other,  perfectly  clear  to 
every  Hegelian,  they  are  produced.  Under  Herbart  they  were  still 
secondary  products;  that  is,  of  the  self-preserving  struggles  of 

his  "  reals  " ;  just  how,  it  is  impossible  to  conceive.  And  to 
Lotze,  "  the  last  of  the  ancients,"  they  were  the  "  shimmering 
garment  "  of  the  underlying  Good. 

190.  Turning  to  those  from  whose  influence  our  current  con 
ception  of  qualities  is  most  due,  first  place  must  be  given,  if  to 
any  one  man,  to  Hume.  It  must  be  remembered,  however,  that 

Descartes  and  Berkeley  had  already  "  smashed  the  sky  "  for  him; 
and  that  Hume  himself  never  attempted  to  reconstruct  it.  That 

is,  he  never  framed  any  system  of  his  own,  after  rendering  all 

knowledge  "  permanently  suspicious."  And,  at  most,  he  but 
reduced  the  human  mind  to  our  qualities,  which,  momentous  feat 
that  it  was,  was  yet  very  far  from  building  the  entire  universe 
out  of  them. 
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Though  Hume's  influence  has  been  one  of  the  most  pregnant, 

yeasty,  and  'irremovable  factors  in  all  subsequent  philosophic  devel 
opment,  yet  scarcely  can  it  be  conceived  to  have  been  self-suffi- 
ciently  inspiring  even  in  his  own  English  school ;  as  for  example 

in  the  merely  orate  and  "  permanently  possible  "  cosmology  of 
Mill.  And  not  till  the  subterranean  roll  of  science  and  philos 

ophy  had  purified  itself  in  the  general  fires,  of  which  those 

kindled  in  Aristotle,  Ptolemy,  Copernicus,  Descartes,  Newton, 

Berkeley,  Hume,  Schelling,  Herbart,  Beneke,  Lotze,  Darwin, 
Helmholtz,  Hertz,  Kelvin,  and  Wundt  are  but  the  progressing 

sparks,  do  our  Humian  qualities  broadly  appear  as  the  ultimate 

"  content,"  not  alone  of  man's  mind  but  of  the  entire  cosmos. 
191.  But  besides  these  more  fundamental  items  in  the  history 

of  our  qualities,  there  are  others  no  less  practically  significant 

because  seated  in  another  sphere.  As  early  as  Plato  and  Aris 

totle  we  saw  "  the  senses  "  identified  with  deceit,  and  "  dross 

matter "  with  "  the  primal  evil."  Antithetically,  the  "  eternal 
ideas"  were  already  The  True,  The  Good,  and  The  Divine. 
False  conceptions  of  reality  were  plainly  responsible  for  these 
notions.  But  be  that  as  it  may,  unmistakably  the  Middle  Ages 
fostered  and  intensified  this  regard  in  the  glow  of  religious 

passion.  And  even  after  Berkeley,  Hume,  and  Kant  had  made 
the  conception  of  spatial  matter  untenable  among  philosophers, 

and  our  qualities  had  been  put  in  its  place  as  the  empirical  con 

tent  or  matter  of  nature,  still  this  new  "  dross  "  inherited  all  the 
opprobrium  that  traditionally  had  been  heaped  upon  the  old.  Not 

only  was  it  the  mysterious  and  "  earthily  unincumbered  idea  "  that 
was  still  regarded  as  the  real  and  the  divine,  but  our  qualities 

were  still  explicitly  named,  as  by  Schelling,  their  "  fettering," 
"  resisting,"  and  "  opposing  "  antithesis.  He  who  at  all  takes 
account  of  the  deeply  lying  unconscious  forces  of  human  nature  in 

estimating  the  developments  of  philosophy,  cannot  fail  to  discern 

how  powerful  has  been  the  influence  of  this  primitive  and  na'ive 
prejudice  against  our  qualities  in  retarding  full  recognition  of 
their  true  role  and  significance. 

192.  And,  again,  in  estimating  their  true  importance,  we 
should  not  fail  to  note  how  often  they  have  been  made  to  play  a 
fundamental  role  in  a  system  of  cosmology  or  some  part  of  it, 

without  its  author  being  fully  aware  of  their  doing  so,  —  this 
through  his  suffering  from  the  prevailing  tendency  to  take  them 
for  granted  or  to  regard  them  with  open  contempt.  Thus,  who 



QUALITY.  163 

shall  say  the  "  ideas  "  of  Plato  and  the  "  universals  "  of  Aristotle 
were  or  were  not  concretely  conceived  in  accord  with  our  current 
Sensationalism  ?  Or  that  Descartes  would  have  denied  that  they 

were  one  and  the  same  with  his  "  thought  substance,"  had  his 
mind  been  more  explicitly  directed  to  that  possibility  ?  Moreover, 
there  are  many  who,  in  the  light  of  current  developments,  already 
begin  to  transform  Hegel,  Schelling,  and  even  Fichte  into  Sen 

sationalists.  And  there  are  still  more  who  thus  regard  "  The 
World  as  Idea "  of  Schopenhauer  and  "  The  Unconscious 
Cosmos  "  of  Von  Hartman. 

Then,  too,  when  Professor  Wundt  and  his  school  speak  of 

"  unconscious  "  instincts,  and  the  "  unconscious  "  marginal  pro 
cesses  of  vision,  it  must  not  be  forgotten  that  they  ever  conceive 
these  instincts  and  processes  to  be  comprised  of  our  contential 
qualities. 

And  last  of  all,  and  as  I  opine  more  satisfyingly  explanatory 

than  all  else  of  how  it  has  happened  that  the  distinctively  "  men 
tal  ''  processes  of  ideation,  thought,  reason,  and  conception  have 
so  long  been  conceived  to  be  dark  and  qualitativeless,  comes  the 
recent  recognition  of  those  remodelled  and  penetrating  concep- 

tualists  who  are  in  the  "  dark  "  sense  not  conceptualists  at  all, 
that  these  processes  possibly  do  not  take  place  in  the  mind 
proper  or  major  field  of  human  consciousness,  but  may  be  sub 

conscious —  though  qualitative  —  activities  of  the  brain.  (See 
Professor  Stout  in  his  Analytic  Psychology,  1896.)  The  number 
of  those  who  have  made  use  of  our  qualities  in  their  systems  is 
therefore  much  greater  than  it  at  first  seems,  and  the  role  they  have 
actually  played  is  proportionally  greater.  When,  then,  the  full 
role  that  these  qualities  have  played,  covertly  and  despisedly,  be 
dragged  to  the  light  and  comprehended,  it  should  seem  surprising 
to  no  one  that,  tardily  and  eventually,  they  are  beginning  to 
demonstrate,  both  in  physics  and  in  psychology,  in  science  and  in 

philosophy,  their  "  real  "  and  ultimate  significance. 
193.  Turning  now  more  pertinently  to  physics,  while  its 

course  has  been  extremely  zigzag  with  reference  to  our  qualities, 
yet  as  markedly  it  has  been  one  of  steady  gravitation  toward  their 

final  adoption  as  the  world's  universal  content.  The  ups  and 
downs  of  this  progress  we  followed  with  some  care.  At  the 
beginning  of  the  seventeenth  century  we  saw  these  qualities  still 
naively  regarded  as  the  intrinsic  properties  of  outer  things.  But 
by  the  beginning  of  our  present  generation  they  had  been  cast 
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out  of  physics  entirely,  and  its  science  reduced  to  pure,  spatial 
kinematics. 

Such  leaders  as  Helmholtz,  Maxwell,  and  Kelvin,  however, 
were  already  impressed  with  the  possibility  of  reducing  the  con 
ceptions  of  physics  still  further  and  of  bringing  them  into  full 
harmony  with  the  results  of  philosophy  in  general.  And  in  our 
own  generation,  and  at  the  present  moment,  every  informed 
physicist  is  found  ready  to  admit  that  all  his  formulas  are  sym 
bolical,  and,  at  least,  as  likely  to  prove  expressive  of  a  world  of 
mind  as  of  anything  else.  Partly,  no  doubt,  this  has  been  due 
to  the  recent  prominence  given  to  psychology,  and  partly  to  the 
breaking  down  of  the  prejudice  and  narrowness  that  have 
kept  physicists  and  philosophers  alike  from  appreciating  and 

appropriating  each  other's  results.  But  still  more  it  is  due  to 
the  fact  that  all  branches  of  inquiry  are  studying  the  same  uni 
verse  and  inevitably  trending  to  one  and  the  same  comprehension 
of  it. 

Coming  to  the  exact  point  of  contact  between  current  psychol 
ogy  and  physics,  scarcely  can  any  reader  have  failed,  long  ere 
this,  to  have  identified  the  contential  qualities  of  the  former 

with  the  "  unknown  x "  of  the  latter.  If  there  were  ever 
coercive  grounds  for  admitting  such  an  x  at  all,  it  seems  un 
reasonable  above  all  that  such  a  fundamental  factor  of  nature 

should  be  an  entirely  idle  one  in  its  activities,  or  that  it  should 
be  so  neglected  in  the  practical  formulations  of  physics  as  has 
been  its  x.  And  with  its  spatial  formulations  now  admittedly 
reduced  to  symbols,  with  the  way  already  pointed  out  for  the 
deeper  interpretation  of  these  symbols  by  its  most  competent 
leaders,  and  with  the  trend  of  philosophic  thought  in  general 
pointing  unmistakably  to  these  qualities  as  their  ultimate  content, 
if  there  be  any  verity  at  all  in  these  culminating  developments, 
then  and  by  this  time  every  acute  mind  should  begin  to  appre 

ciate  that  it  is  with  our  qualities  that  "  practical  "  physics  in  the 
future  is  most  largely  and  intimately  to  deal. 

194.  Having  thus  brought  down  their  meagre  history,  on  the 
one  hand,  our  present  science  of  these  qualities  in  themselves 
is  so  entirely  embryonic,  and,  on  the  other  hand,  our  commonest 
notions  of  them  are  as  yet  so  uncritically  confused  with  those 
of  the  remainder  of  our  Six  Primary  Traits,  next  to  be  consid 
ered,  that  for  our  passing  purpose  of  describing  their  intrinsic 
nature  alone,  there  remains  barely  to  be  mentioned,  and  even 
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then  mostly  by  way  of  best  leading  to  our  next  chapter,  two 
current  ways  of  regarding  these  qualities. 

According  to  one  notion,  certain  apparent  varieties  of  these 
qualities  are  in  truth  illusory  and  but  admixtures  of  other  more 
or  less  stable  ones.  It  is  thus,  if  I  rightly  understand  him,  that 
Professor  Kiilpe,  one  of  the  foremost  and  promising  of  our 
younger  generation  of  psychologists,  would  have  us  interpret 

those  sensory  complications  which  he  indicates  as  "  fused  " ;  as 
is  well  known,  Helmholtz  was  an  advocate  of  this  notion;  and 
if  Mr.  Herbert  Spencer  is  to  be  followed,  then  all  the  qualities 
met  in  human  experience  are  to  be  suspected  of  being  com 

pounds  of  a  single,  ultimate,  and  "  unknowable  "  one. 
According  to  the  rival  notion,  of  which  Professor  Wundt  and 

Professor  James  are  leading  expositors,  all  qualities  stand  on 
the  same  plane  of  ultimateness ;  their  cosmic  number  is  inesti 
mable;  those  we  experience  are  but  the  scantiest  fraction  of 
the  full  list;  and  the  changes  we  observe  are  not  changes  of 
admixture,  but  of  absolute  and  intrinsic  transformation. 

At  mere  mention  of  these  two  notions,  wide  vistas  open,  both 
in  science  and  philosophy,  upon  many  historic  problems  and 

burningly  opposing  schools  of  thought.  The  "  admixture  "  theory 
is,  plainly,  a  child  of  the  same  family  with  the  "  atoms  in  vacua  " 
theory  of  Newtonian  physics,  with  monadistic  systems,  such  as  of 
Leibnitz  and  of  Herbart,  and  with  the  primitive  conception  of  un 
changeable  entities  in  general.  And  as  plainly  the  transformative 
theory  is  the  one  that  promptly  suggests  harmony,  as  well  with 
Aristotle,  Descartes,  Hume,  Kant,  The  Transcendentalists,  Lotze, 
and  the  new  Actualists  of  Germany,  as  with  the  Continuous 
Fluid  of  our  latest  physics. 

But  the  mere  mention  of  "  admixture  "  and  "  change  "  also 
reminds  us  that  already  we  are  involving  more  than  the  first  of 
our  Six  Traits,  and  to  the  second  of  them  we  now  turn. 
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VI. 

QUANTITY. 

195.  THE  history  of  this  subject  presents  as  many  surprises, 
both  of  retrospect  and  of  prospect,  as  that  of  quality.  Up  to 
1600,  certainly  the  general  rule  was  followed  regarding  it, 
according  to  which  crude  notions  are  accepted  as  ultimate  and 
projected  into  unanalyzed  entities.  As  such  quantity  was 
commonly  regarded  as  the  most  essential  and  permanent  char 
acteristic  of  all  substances.  Until  Descartes  separated  mate 
rial  substance  from  thought  substance,  perhaps  no  one  had  ever 
reflectively  entertained  the  notion  of  a  quantitativeless  being; 

and  though  he  officially  declared  thought  to  be  non-extensive,  it 
is  uncertain  whether  or  not  he  intended  to  deny  it  quantity  of 
every  sort ;  and,  as  is  well  known,  he  was  markedly  unsuccessful 

in  always  regarding  it  consistently  as  non-spatial  and  immaterial. 
In  all  the  philosophy  from  Descartes  to  Herbart,  the  sensory 

phenomena  of  mind  were  at  least  "  conceptually  "  regarded  as 
quantitative,  though,  as  subsequent  developments  show,  no  intimate 

or  penetrating  regard  was  yet  bestowed  on  such  "  conception." 
It  is  in  Herbart' s  writings  that  the  subject  begins  to  be  given 
closer  scrutiny,  and  the  notion  to  emerge  which  regards  so- 

called  "  quantity  "  as  something  derivative,  and  to  be  explained 
rather  than  ultimate.  Even  here  it  is  not  brought  to  perfect 
focus  or  discussed  adequately.  But,  recalling  that  Herbart 

discovered  two  sorts  of  space,  —  one  "  psychological,"  or,  as  more 
modernly  and  explicitly  it  may  best  now  be  called,  "  presenta- 
tive,"  and  the  other  "  intelligent,"  or  purely  conceptual,  —  the 
general  notion  may  be  grasped  by  noting  that  he  held  that  we 
only  have  a  conception  of  quantity,  there  being  no  such  original 

attribute  itself,  and  that  this  "  conception  of  "  develops  from  the 
sensory  experiences  which  result  serially  or  successively  (for 
example,  from  light  sweeping  in  serial  lines  over  the  rods  and 
cones  of  the  retina,  or  from  similar  stimulation  of  the  nerve 
ends  of  touch  in  the  skin  and  muscles),  and  from  the  genetic 
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weaving  of  the  memory  effects  of  these  into  abstract  ideas  of 
extension  or  of  quantity.  In  a  word,  Herbart  made  our  notions 
of  quantity  and  of  extension  derive  from  the  successive  phe 
nomena  of  his  reals  or  monads,  and  denied  absolute  quantity 

both  to  these  phenomena  themselves  and  to  his  ultimate  reals.1 
196.  Beneke  scarcely  grappled  with  the  problem  at  all,  but 

rather  drifted  back  to  vaguely  taking  the  meaning  of  "  quan 
tity  "  for  granted.     What  little  he  did  say  inclines  one  to  believe 
that,  had  he  been  pressed  for  an  opinion,  he  would  have  followed 

Herbart,  or  perhaps  would  have  defined  quantity  as  "  degree  of 
similarity,"  thus  still  making  it  derivative  or  conceptual;    and 
he  is  sure  to  have  said  it  is  only  symbolic  of  anything  appertain 
ing  to  ultimate  reality. 

197.  Lotze  also  appears  never  to  have  discovered  anything 
about  quantity  demanding  systematic  consideration.      Unquali 

fiedly,  though  incidentally,  he  declares  that  "  magnitude  "  cannot 
be  an  attribute  of  the  outer  world  that  is  symbolized  in  our  spa 
tial  experiences ;    and  though  he  seems,  at  times,  to  imply  that 

our  notions  of  it  derive  from  his  "  intelligent  order "   of  that 
world,  similarly  as  Herbert  derived  it  from  the  order  of  suc 
cession  of  our  sensory  experiences,  yet  it  is  difficult  to  nail  this 
suspicion.     At  other  times  he  seems,  equally,  to  imply  that  our 

notions  of  quantity  derive  from  different  "  intensities  of  force." 
And  again,  and  in  contrast  with  Herbart,  he  unequivocally  re 

gards  it  as  an  intrinsic  characteristic  of  spatial  presentations.2 

198.  In  Professor  Wundt's  writings  we  see  the  subject  mov 
ing  toward   closer   definition.      Approaching  it,    historically,    in 

his  System,  and  under  the  heading  "  Qualitative  and  Quanti- 

1  Gesam.  Werke,  iv,  p.  207  :  "  Grosse,  als  solche,  ist  nur  Zusammenfassung  "  ;  p.  208  : 
"  Alle  Grosse  ist  Form  der  Zusammenfassung  "  ;  p.  222  :  "  Denn  ursprunglich  hat  die 
Selbsterhaltung  gar  keine  Grosse,  sie  ist  einfach  die  Selbsterhaltung  des  Einfachen  ; 

mehr  kann  sie  nicht  sein." 

2  Microcosmus,  Eng.  Trans.,  ii,  p.  603 :  "  Spatial  extension,  form,  and  magnitude 
could  not  belong  to  their  (atomic)  being.  .  .  .  Unextended  beings,  sending  forth  their 
effects  from  different  points  of  space,  and  by  their  forces  reciprocally  prescribing  posi 
tions  to  one  another,  and  maintaining  these  positions,  produce  images  of  extended  sub 
stance.  .  .  .  The  nature  of  those  simple  beings  (atoms)  themselves  we  left  undecided; 

we  only  characterized  them  —  in  expressions  chiefly  of  negative  signification  —  as  super- 

sensuous,  intellectual,  and  intensive."     I,  p.  358  :  "  We  are  accordingly  constrained  to 
adhere  to  the  view  which  formerly  showed  itself  merely  as  a  possible  one,  and  to  con 

ceive  extended  matter  as  a  system  of  extended  beings  that,  by  their  forces,  fix  one  an 

other's  positions  in  space,  and  by  the  resistance  which  they  offer  —  as  if  to  the  intrusion 
of  a  stranger  —  to  any  attempt  to  make  them  change  place,  produce  the  phenomena  of 

impenetrability,  and  the  continuous  occupation  of  space." 
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tative  Elementenlehre  "  (p.  439),  he  points  out  that  cosmologic 
theories  have  been  of  two  sorts :  Either,  conceiving  things  to 
be  a  manifold  of  qualities,  endeavor  has  been  made  to  deduce  the 
changing  multiplicity  of  these  from  a  certain  few  primary  and 
unchanging  qualities;  or  certain  quantitative  relations  of  the 
forms  and  relations  of  bodies  have  been  regarded  as  fundamental, 
and  effort  made  to  discover  certain  forms  that  should  prove  to 

be  primary  and  unchanging  elements.  The  one  starting-point 
leads  to  the  deduction  of  all  things  from  qualities ;  the  other,  from 
quantities;  and  the  historic  examples  of  this  could  have  been 
impressively  and  instructively  summed  up  by  pointing  out  that, 
in  so  far  as  either  has  been  followed  exclusively,  the  one  has, 
to  the  present,  led  to  idealism,  and  the  other  to  materialism. 

That  Professor  Wundt  himself  regards  quantity  to  be  a  fun 
damental  characteristic,  we  are  led  to  expect  so  early  as  the 

twenty-second  page  of  his  System,  whereon  magnitude  (Grosse) 
is  explicitly  set  down  among  the  most  general  or  universal  (allge- 
meinsten)  attributes  of  experience.  But  when  we  seek  to  know 

exactly  what  he  means  by  "  quantity  "  owr  trouble  begins.  No 
where  in  his  voluminous  writings  does  he  give  the  matter  such 
extended  exposition  as  its  importance  demands,  or  such  as  he  gives 
to  other  matters  of  the  same  rank,  whose  importance  he  rec 

ognizes;  and  the  failure  of  a  writer  of  his  all-embracing  erudi 
tion  to  do  this  is  proof  enough  that  the  problem  had  not  come 
clearly  on  the  horizon  at  the  date  of  his  System. 

The  sharpest  and  fullest  account  of  it  he  does  give  comes  in 
almost  incidentally  in  the  last  ten  lines  of  a  short  paragraph 

primarily  devoted  to  "  comparison,"  and  is  accompanied  by  no 
enlightening  comments.  His  words  are  as  follows : 

"  Every  psychical  element  and  every  psychical  compound,  in  so 
far  as  it  is  a  member  of  a  regular  graded  system,  constitute  a 
psychical  quantity.  A  determination  of  the  value  of  such  a 
quantity  is  possible  only  through  its  comparison  with  some  other 
quantity  of  the  same  system.  Quantity  is,  accordingly,  an  original 
attribute  of  every  psychical  element  and  compound.  It  is  of 
various  kinds,  as  intensity,  quality,  extensive  (spatial  and  tem 
poral)  value,  and,  when  the  different  states  of  consciousness  are 
considered,  clearness.  But  the  determination  of  quantity  can  be 

effected  only  through  the  apperceptive  function  of  comparison." 
(Outlines  of  Psychology,  Judd's  Tr.,  p.  252.) 
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How  unsatisfactory  these  declarations  are,  and  with  what  dog 
matic  irrelevance  one  follows  another,  appears  under  scrutiny. 
Hardly  can  the  author  mean  (what  literally  he  says,  unless  the 

translator  be  at  fault)  that  quantity  is  an  "  original  attribute  " 
which  is  identical  at  diverse  time  with  "  intensity,  quality,  exten 
sive  (spatial  and  temporal)  value  .  .  .  and  clearness";  for  these 
elsewhere  are  declared  to  be  different  and  separate  attributes. 
Generously  we  might  rather  infer  the  meaning  that  quantity  is 
to  be  regarded  as  an  original  attribute  that  at  diverse  times  be 
trays  itself  in  or  in  connection  with  the  other  mentioned  attributes 
or  phenomena.  But  heading  us  off  from  this  are  the  facts :  first, 
that  Professor  Wundt  everywhere  carefully  avoids  any  such  state 
ment;  second,  that  his  historic  predecessors,  Herbart  and  Lotze, 
as  we  have  seen,  explicitly  rejected  this  notion;  and,  third,  in 

those  few  places  where  Professor  Wundt  approaches  explicit- 

ness,  he  plainly  inclines  to  the  "  derivative  origin  "  of  quantity, 
which  Herbart  suggested  and  Lotze  adopted.  This  is  shown 
sharply  in  the  first  sentence  of  the  above  quotation,  which  makes 

the  "  graded  system  "  the  ultimate  and  necessary  condition  of 
all  quantity. 

The  point  at  stake  may  be  brought  out  by  asking  if  quantity 

must  be  conceived  to  be  found  only  in  "  graded  systems."  Or, 
again,  which  is  it,  a  product  of  the  graded  process,  or,  rather, 
a  universal  attribute  that  is  equally  betrayed  in  processes  that  are 
not  graded  as  in  those  that  are,  and  that  we  must  think  would  be 
universally  present,  just  the  same,  though  the  whole  world  of 
change  should  stop  and  forever  stand  still? 

199.  Unmistakably  here  are  two  contrasting  notions,  both  of 
which  are  now  historical.     The  latter  is  the  older,  and  is  that 
which  was  commonly  accepted  in  naive  physics,  certainly  up  to 
within  a  late  date.     It  is  that  in  accord  with  which  the  naive 

space  of  tradition  would  be  conceived  to  be  quantitative,  even  if 

naught  else  existed.     The  latter  or  "  produced  "  notion  is  his 
torical,  if  I  mistake  not,  only  since  Herbart. 

200.  The  difficulties  that  rise  under  either  notion  are  many. 
We  may  get  sight  of  them  in  their  simplest  form  by  regarding 

the  "  graded  systems "  of  color  under  the  following  arbitrary 
conditions.     Suppose  all  the  grades  of  gray,  from  pure  white  to 
pure  black,  to  succeed  one  another  regularly,  the  condition  of  in 
tensity,  form,  and  size  being  the  same  for  all  or,  in  other  words, 

being  left  out  of  consideration.     Here,  now,  is  a  "  graded  sys- 
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tem  "  in  which  common  opinion  discovers  an  increasing  "  quan 
tity  of  black."  No  psychologist,  however,  now  contends  that 
there  is  a  specific  amount,  each,  of  "  black  and  white  quality,"  in 
every  succeeding  color,  or  that  there  is,  absolutely,  any  "  mix 
ture  "  of  black  and  white  color  anywhere  possible.  The  crude 

notion  of  such  mixing,  it  is  seen,  rises  in  the  na'ive  mind  from 
mixing  material  pigments,  —  the  notion  of  the  amount  of  the 
spatial  materials  being  associated  with  the  resultant  colors  and 
indiscriminatingly  mistaken  for  its  quantity.  But  recognizing 
this,  since,  both  in  the  original  occurrence  and  in  any  reproduc 
tion  of  it  in  memory,  no  two  terms  of  such  a  series  would  ever 
appear  simultaneously,  therefore  the  Herbartian  theory  requires 
us  to  believe  that  mere  succession  of  different  qualities  gives  rise 
to  a  judgment  of  their  difference  and  to  a  judgment  of  the 
amount  of  that  difference. 

But  if  this  were  true,  and  such  judgments  were  directly  and 
solely  dependent  on  the  original  occurrence  alone,  then  our  judg 
ments  ought  to  conform  to  the  facts  always  and  inviolably.  But, 
notoriously,  they  do  not.  Minute  differences  give  rise  to  no  dis 
criminating  judgment  at  all.  Even  very  large  differences  always 
do  so  uncertainly  and  dependently  on  circumstances;  for  ex 
amples,  on  the  rapidity  of  the  successions,  on  the  other  percep 
tions  simultaneously  accompanying  them  (especially  spatial  ones, 
coming,  for  instance,  from  the  mechanism  of  their  production), 
and,  above  all,  on  the  notions  and  habits  that  have  been  stored 
in  the  brain  as  a  result  of  an  infinity  of  experiences  other  than 
mere  extensionless  succession. 

Moreover,  when  this  complex  view  of  the  matter  presents  itself, 
psychologists  recognize  that  our  quantitative  judgment  of  color 
differences,  in  such  graded  systems,  unmistakably  resemble  in 
origin  our  quantitative  judgments  of  time  series.  If  an  estimate 
or  judgment  of  time  length  could  possibly  arise  from  mere  suc 
cession,  then  no  one  would  doubt  that  a  judgment  of  color  differ 
ence  could  rise  similarly.  But  here  facts  present  themselves, 
in  addition  to  the  one  that  judgments  of  quantity  do  not  always 
conform  to  the  facts. 

By  many  experts  it  is  suspected  that  we  judge  time  from  the 
spatial  events  involved;  for  example,  from  the  relative  distances 
passed  over  by  the  clock  hands,  or  by  different  planets,  or  from 
other  similar  movements.  And  so  demonstrably  do  such  judg 

ments  appear  to  depend  exclusively  on  the  spatial  quantities  in- 
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volved,  and  so  clearly  do  numerous  illusions  of  judgment,  now 
familiar  to  every  psychologist,  also  depend  on  these,  that  the 
belief  has  grown  to  conviction  for  many  that  all  quantitative 
judgments  whatsoever  originate  in  spatial  presentations. 

20 1.  But  we  have  still  to  consider  another  of  the  "quanti 

ties  "  mentioned  by  Professor  Wundt,  it  being  the  one  most 
commonly  set  down  in  modern  text-books  as  identical  with  quan 

tity,  namely,  "  intensity."  Nothing  more  exactly  indicates  the 
crude  status  of  this  momentous  problem  in  our  latest  text-books, 
than  the  fact  that,  with  almost  no  exception,  either  it  is  ignored 
wholly  and,  as  it  would  seem,  because  the  naive  tradition  is  not 

disturbed  that  "  quantity  "  is  something  to  be  taken  for  granted; 
or  else  "  quantity  "  is  used  synonymously  with  "  intensity."  * 

Again  the  crude  stage  in  which  the  matter  now  rests  is  illus 

trated  in  that  the  latest  two-volumed  text-book  (Stout's  Analytic 
Psychology}  dismisses  it  in  a  single  paragraph,  not  discriminative 
between  saturation  and  intensity,  and  chiefly  quoted,  i.  e. : 

''  Lotze  has  pointed  out  that  all  comparison  between  simple  objects, 
such  as  colors,  sounds,  etc.,  has  reference  to  gradations  of  quantity. 

'  If  ...  we  speak  of  bright  blue,  dark  blue,  black  blue,  we  arrange this  manifold  in  a  series  or  a  net-work  of  series,  and  in  each  series 
a  third  member  results  from  a  second  by  intensification  of  the  same 
sensible  change  in  a  common  element  as  that  which  gave  rise  to 
the  second  out  of  the  first.' ':  (Lotze's  Logic,  Eng.  Tr.,  p.  22.) 

But  given  any  "  graded  system  "  of  increasing  intensities,  say 
of  pure  white  light  or  of  a  pure  tone,  and  similar  questions  rise,  as, 
formerly,  regarding  the  amount  of  color  and  of  time.  Accord 
ing  to  Herbart  and  Professor  Wundt,  there  would,  in  any  abso 
lute  sense,  no  more  necessarily  be  a  greater  or  less  amount  of  the 
tone  in  any  stage  of  its  swell,  than  there  was  a  specific  mixture  of 
black  and  white  in  the  color-quantity  series,  and,  they  contend, 
the  notion  we  have  of  greater  or  less  intensity  originates  again  in 
the  continuously  graded  successions. 

1  Examples  are:  in  the  first  class,  Hoffding,  Dewey,  and  James,  though  the  latter's 
section  on  "Crude  Extensity"  comes  near  being  a  splendid  breaking  of  the  ice.  In 
the  second  class,  Wundt  and  Kiilpe,  in  Germany;  in  the  United  States  Ladd,  ("The 
dying  out  of  a  single  note  .  .  .  may  be  considered  as  a  change  in  the  quantity  of  sen 
sation,  while  its  quality  is  unchanged")  and  Baldwin  ("By  quantity  is  meant  intensity 
or  mass  ") ;  in  England,  Stout  and  Sully  ("  Quality  is  clearly  distinct  from  quantity,  and 
may  in  general  be  regarded  as  independent  of  it.  That  is  to  say,  we  can  vary  intensity 
without  affecting  the_quality"). 
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So,  again,  the  point  at  stake  is  essentially  the  same  as  before, 
and,  apparently,  without  appreciating  it,  Professor  Stout  fairly 

tramples  it  down,  when  he  says,  "  Where  the  gradations  are  not, 
as  in  this  instance,  intensive  but  extensive,  that  form  of  com 

parison  which  we  call  measurement  becomes  possible,"  —  the 
issue,  here,  being  summed-up  in  the  query,  "  Measurement " 
being  admitted  to  be  dependent  on  spatial  or  presented  extension, 
can  any  sort  of  indefinite  measurement  or  perception  or  judgment 
of  quantitative  difference  whatever  originate  from  a  series  that 
is  wow-spatial  ? 

202.  But  enough,  for  the  present,  by  way  of  showing  that  the 

possibility  or  impossibility  of  all  of  one  class  of  Professor  Wundt's 
"  kinds  of  quantity  "  —  i.  e.,  the  non-spatial  kinds  —  rests  on  the 
same   doubt,   and   we  are   now   brought   to   glance   at  his   one 
remaining  kind :   that  of  extensive  quantity. 

It  is  here  that  the  whole  important  matter  may  be  brought  near 
to  daylight.  For,  according  to  the  older  and  traditional  school 
of  opinion,  nothing  is  more  intrinsic,  ultimate,  or  absolute  than 
the  quantity,  say,  of  a  straight  line,  and  nothing  more  immediate 

than  our  appreciation  of  it.  And,  on  the  contrary,  the  Her- 
bartian  notion  denies  that  spatial  presentations  (i.  e.,  spatial  pic 
tures  of  the  mind)  are  in  themselves  any  more  quantitative  than 

are  sounds,  smells,  pains,  and  the  single  terms  of  all  other  non- 

spatial  "  graded  systems." 
203.  In  short,  we  have  now  reached  the  following  extraordinary 

issue :   According  to  this  Herbartian  notion,  these  pictures  or  his 

"  psychologic  space  "  (which  more  than  any  other  is  the  "  space  " 
of  tradition)   is  absolutely  non-extensive  and  non-quantitative; 
and  our  so-called  percepts  and  concepts  of  its  extensions  and 
quantities  rise  wholly  through  the  non-spatial   successions  ob 

served  in  them  and  commonly  known  as  "  lineal  movements." 
Or,  to  put  it  still  more  sharply,  we  get  the  idea  of  the  quantity 
of  the  line  from  graded  succession  in  the  motion,  and  not  from 
the  spatial  picture  of  the  line  itself. 

204.  By  way  of  untangling  the  matter,  history  suggests  that 
the  chief  error  made  regarding  quantity  has  root  in  a  general 
one  that  in  the  whole  field  of  epistomology  has  been  a  main  source 
of  illusion,  ever.    This  is  to  have  regarded  every  sort  of  knowl 
edge  as  too  immediate.    We  need  not  enlarge  upon  this  here,  but 
it  must  be  borne  in  mind  in  what  follows.     Doing  this  we  may 
observe  that  any  term  of  any  one  of  the  first  class  of  graded 
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systems  —  *.  e.,  the  non-spatial  ones  —  may  well  involve  a  quan 
titative  factor  of  which,  unless  it  were  pointed  out  to  him  by 
an  expert,  the  ordinary  man  would  never  become  conscious. 

Indeed  we  now  reach  the  point  where  we  may  intelligently 
consider  a  growing  opinion  which  theoretically  attributes  just 
such  a  concealed  factor  or  attribute  to  all  psychic  content  what 
ever.  Just  who  discovered  it  is  uncertain.  But  if  Mr.  Ward 

were  not  the  first,  by  far  the  most  credit  must  be  given  him  for 
having  first  adequately  brought  it  to  notice  in  his  article  on 
Psychology  in  the  Encyclopaedia  Britannia,  9th  ed.,  p.  53.  Since, 
however,  Professor  James,  writing  later  and  having  more  space 
at  his  disposal,  gave  a  fuller  exposition  of  the  matter,  we  may 
best  quote  from  him  as  follows  (Psychology,  ii,  p.  134  fL)  : 

"  In  the  sensations  of  hearing,  touch,  sight,  and  pain,  we  are  accus 
tomed  to  distinguish  from  among  the  other  elements  the  element  of 
voluminousness.     We  call  the  reverberation  of  a  thunderstorm  more 
voluminous  than  the  squeaking  of  a  slate-pencil;    the  entrance  into 
a  warm  bath  gives  our  skin  a  more  massive  feeling  than  the  prick 
of  a  pin ;  a  little  neuralgic  pain,  fine  as  a  cobweb,  in  the  face,  seems 
less  extensive  than  the  heavy  soreness  of  a  boil  or  the  vast  dis 
comfort  of  a  colic,  or  a  lumbago.  ...  In  the  sensations  of  smell 
and  taste  this  element  of  varying  vastness  seems  less  prominent,  but 
not  altogether  absent.  ...  At  first  sight  it  seems  as  if  we  felt  some 
thing  decidedly  more  voluminous  when  we  contract  our  thigh-muscles 
than  when  we  twitch  an  eyelid  or  some  muscle  in  the  face. 

Now  my  first  thesis  is  (in  Professor  James's  exposition  of  space) 
that  this  element,  discernible  in  each  and  every  sensation,  though' 
more  developed  in  some  than  in  others,  is  the  original  sensation  of 
space,  out  of  which  all  the  exact  knowledge  about  space  that  we 
afterwards  come  to  have  is  woven  by  processes  of  discrimination, 
association,  and  selection.     '  Extensity,'  as  Mr.  James  Ward  calls 
it,  on  this  view,  becomes  an  element  in  each  sensation,  just  as  intensity 
is.     The  latter  every  one  will  admit  to  be  a  distinguishable,  though 
not  separable,  ingredient  of  the  sensible  quality.     In  like  manner 
extensity,  being  an  entirely  peculiar  kind  of  feeling,  indescribable 
except  in  terms  of  itself,  an  inseparable  in  actual  experience  from 
some  sensational  quality  which  it  must  accompany,  can  itself  receive 
no  other  name  than  that  of  sensational  element." 

Now  as  to  all  such  experiences  of  alleged  "  crude  voluminous- 
ness,"  they  are  thought,  by  Professor  Stumpf,  for  example,  and by  holders  of  the  Herbartian  notion  generally,  to  be  explained 
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as  mere  associations;  that,  for  example,  we  think  of  the  sound 
from  a  cannon  as  being  voluminous  because  it  comes  from  a 
voluminous  space.  And  the  bigness  of  the  space,  they  explain, 
not  as  an  ultimate  characteristic  of  the  outer  world,  nor  even  of 
the  mental  pictures  or  presentations  which  symbolize  the  outer 
realm  of  the  cannon,  but  by  the  graded  systems  of  lineal  motion 
which  we  experience,  as  we  say,  in  exploring  space. 

Thus  are  the  greatest  authorities  squarely  set  against  each 
other!  The  one  school  declares  that  to  make  voluminousness  an 

absolute  attribute  of  mind  "  amounts  to  the  monstrous  absurdity 
of  making  the  mind  itself  as  cubical  as  a  block  of  granite."  And 
the  other  school  retorts  that  "  to  smuggle  extensity  in  through 
mere  successions  of  non-extended  phenomena  is  a  still  more 

'  monstrous '  absurdity." 
205.  Though  we  are  not  yet  concerned  with  the  very  compli 

cated  problem  of  space  in  the  investigation  of  which  all  the 
above  notions  of  quantity  first  came  to  light,  but  rather  with 
the  comparatively  simple  problem  of  quantity  alone,  yet,  if  we 
have  faithfully  borne  in  mind  the  admonition  that  no  knowledge 
is  immediate,  I  think  we  may  not  only  do  much  toward  solving 
our  simpler  difficulties  that  have  been  tangled-up  within  these 

of  "  space,"  but  also  may  forecast  much  light  for  our  future 
discussion  of  space  itself.     For  if  our  discovery  of  all  quantity 
is  mediate,  and  specific  intermediary  processes  are  requisite  to 

make   us   aware   of   it   always  —  in   so-called    spatial   presenta 
tions,  such  as  of  a  line,  as  well  as  in  non-spatial  ones,  such  as 
a  tone  or  a  smell  —  then,  perhaps,  we  shall  on  the  one  hand  be 
able  to  discover  certain  intermediating  processes  which,  because 
one  school  of  investigators  have  had  their  attention  drawn  to 
them,  have  led  to  certain  areas  of  facts  that,  taken  alone,  sug 
gest  the  Herbartian  notion ;  and,  on  the  other  hand,  shall  also  be 
able  to  discover  at  least  the  hypothetical  probability  of  an  abso 
lute  trait  which,  because  other  investigators  have  been  led  by  it 
to  observe  other  facts,  has  led  Mr.  Ward  and  his  school  to  the 
contrary  notion,   and  being  brought   to  comprehend  both   sets 
of  facts  and  their  true  relation  to  each  other,  we  may  thus  arrive 
at  a  solution  built  on  the  partial  truths  discovered  in  each  school. 

206.  This  solution,  after  the  much  or  too  much  that  I  have  now 

said,  may  be  proposed  in  the  following  brief  if  dogmatic  statements  : 
1 i )  Quantity  is  a  universal  trait  of  all  mental  content. 
(2)  It  is  revealed  to  our  conscious  discrimination  nowhere  — 
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and  as  little  in  spatial  presentations,  such  as  lines,  as  in  non- 

spatial  ones,  such  as  tones  and  smells  —  save  through  mediating 
processes. 

(3)  Primary  among  these  mediating  phenomena  are  psychic 
or  presentative  motions.     That  is  to  say,  mere  spatial  presenta 
tion,  void  of  those  lineal  changes  which  constitute  presentations 
of  motion,  do  not  suffice  to  cause  any  perception  of  quantity,  even 
though  it  be  present  in  such  spatial  phenomena;  nor  yet  do  mere 
graded  systems  of  succession  alone  suffice  to  a  similar  end,  though 
all  the  terms  of  such  systems  are  in  themselves  quantitative. 

(4)  Presentative  motions,  since  they  comprise  simultaneously 
spatial  presentations  and  graded  systems  of  succession,  suffice  to 
originate  perceptions  of  quantity;    but  graded  systems  of  non- 
spatial  terms  must  happen  with  presentative  motions,  or  memo 
ries  of  same,  in  order  for  their  quantities  to  be  revealed.     (How 
the  ability  to  be  thus  associated,  or  the  fact  of  association  ex 

plains  this  revelation,  I  will  explain  elsewhere.) 
(5)  Even  with  these  original  paraphernalia  of  mediation,  our 

ordinary  adult  perceptions  and  conceptions  of  quantity  of  any 
and  all  sorts  are  highly  complex  products  developed  through  the 
weaving  and  embroidering  which  Herbart  first  "  elaborated,"  and 
which    Professors    Wundt    and    James    have    still    more    fully 
elucidated. 

(6)  If  a  distinction  be  preserved  between  "  spatial  "  and  "  ex 
tended,"  as  for  clearness,  if  not  for  more  peremptory  reasons, 
should  be  done,  and  the  former  word  when  applied  to  psychic 
presentation  be  used  to  indicate  their  elaborate  spread-out-ness  in 
a  static  state,  and  the  latter  word  to  indicate  spatial  presentations 
in  which  transpire  those  changes  commonly  observed  as  motion, 
then  the  situation  may  be  sharply  summed  up  in  the  following 
proposition : 

All  phenomena  whatever  are  quantitative  in  themselves  and  ab 
solutely.  But  phenomena  in  general  are  of  three  grades  or  classes: 
those  which  are  quantitative  but  are  neither  spatial  nor  extended; 
those  which  are  both  quantitative  and  spatial,  but  are  not  ex 
tended;  and  those  which  are  at  once  quantitative,  spatial,  and 
extended.  And  neither  graded  series,  alone,  of  the  first  class, 
nor  static  or  non-serial  phenomena,  alone,  of  the  second  class, 
suffice  to  awaken  in  us  perception  or  judgment  of  their  quanti 
tative  content;  but  extended  (or  spatial  and  serial)  experiences 
are  requisite,  mediately,  for  all  such  perceptions,  and  commonly 



1 76  A    TREATISE    ON    COSMOLOGY. 

they  actually  involve  the  results  of  life's  highly  complicated, 
"  stored,  and  developed  "  experiences.1 

207.  Since  the  proofs  of  this  proposition  would  lie  in  the 
satisfactory  theoretical  explanations  it  would  seem  to  afford  to 
the  empirically  observed  facts,  these  also  may  now  be  finally 
reviewed  under  it  as  follows: 

For  physics  such  a  universal  element,  of  both  the  outer  and 
inner  world,  would  refurnish  to  it  the  ultimate  ground  to  which 
its  determinations  and  formulae  are  supposed  symbolically  to  re 

late,  and  of  which  Berkeley's  Idealism  first  robbed  it.  Not  being 
necessarily  spatial,  it  would  not  compel  physics  to  conceive  its 
world  to  be  spatial  either  in  the  sense  of  naive  tradition  nor  in 
the  pictorial  sense  of  our  highly  wrought  visual  presentations, 
but  in  a  sense  presently  to  be  accurately  defined.  Yet  being  cap 

able  of  such  "  prairie  fire  "  or  qualitative  transformations  as  we 
discussed  in  our  Review  of  Physics,  we  may  be  sure  it  will  lend 
itself  to  that  culminating  reinterpretation  of  outer  space  toward 
which  we  have  seen  all  science  and  all  philosophy  steadily 

advancing.  Such  non-spatial,  qualitative  changes,  like  the  non- 

spatial  "  graded  systems  "  of  tone  and  of  intensity,  while  incap 
able  of  revealing  to  us  immediately  their  constituent  quantities, 

yet  by  means  of  their  lawful  or  causal  happening  with  reference 

to  one  another,  and  by  the  fixed  relationship  between  the  world's 
quantitative  and  qualitative  elements  everywhere,  would  yet  be 
able  to  work  lawfully  upon  one  another,  thus  explaining  outer 
events  and  objects,  and  also  to  work  upon  our  minds  and,  through 
their  lawful  relation  to  our  sensations,  extended  presentations, 

developed  concepts,  judgments,  and  other  complicated  machineries 

of  our  psychic  life  thus  mediately  produce  our  knowledge  of  their 
outer  causes.  In  short,  such  an  element  would  likely  prove  just 
such  an  one  as  toward  which  all  guideboards  are  now  pointing. 

208.  For  the  Psychology  of  Sensation  such  a  quantitative 
element  would  prove  satisfactory  in  the  extreme.     Coupling  it 

with    the    "  specific    energies "    of    the    different    "  localized " 
sensory  areas  of  the  cortex,  or,  since  we  are  now  to  work  on  the 

1  According  to  this,  Mr.  Ward  and  Professor  James  are  correct  in  maintaining  that 
smells  and  tones  are  in  themselves  quantitative ;  but  they  are  wrong  in  maintaining 

that  these  quantities  are  directly  given  or  immediately  perceived  by  us.  And  Herbart 
and  his  school  are  right  in  contending  that  graded  series  are  requisite  for  disclosing 

quantity  to  us,  but  wrong  in  conceiving  that  non-spatial  series  can  by  themselves  alone 
betray  to  us  their  quantities. 
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hypothesis  that  all  content  of  the  universe  is  qualitative,  coupling 
this  quantitative  element  with  the  different  qualities  of  these  cor 
tical  areas,  we  then  should  say  of  any  sensory  product  of  such 
an  area,  that  it  has  a  specific  quality  that  is  determined  by  the 
qualities  of  area  concerned  in  producing  it;  that  it  also  has  a  spe 
cific  quantity,  comprised  by  the  quantity  of  nerve  tissues  immedi 
ately  underlying  or  constituting  the  given  sensation,  and  that 
the  sensation  also  has  a  specific  intensity  determined,  com- 
binedly,  by  the  quantity  and  time  rate  of  the  neural  action  imme 
diately  so  involved.  We  should  say,  however,  that  we  are  able  to 
perceive  these  quantities  only  through  the  mediation  of  accom 
panying  or  associated  spatially  extended  phenomena,  and  that 
our  knowledge  of  them  is  to  that  extent  theoretical. 

209.  For  the  Psychology  of  Spatial  Presentations  this  quanti 
tative  element  will  prove  an  important  but  by  no  means  tradi 
tional  factor.  That  is  to  say,  for  one  thing,  it  cannot  be 
regarded  as  the  quantity  of  traditional  physics ;  for  the  latter  was 
conceived  to  be  fixedly  tri-dimensional,  while,  under  our  new  con 
ception,  all  dimensions  involve  extension  as  well  as  static  spatial 

arrangement;  and  mere  "  spatial  "  presentations  are  to  be  theo 
retically  regarded  as  non-extended. 

At  first,  this  may  seem  an  unmeaning  distinction  to  many 
physicists  who  have  not  yet  been  brought  to  consider  the  intrin 
sic  nature  of  the  spatial  pictures  with  which  modern  psychology 
deals,  or  as  contrasted  with  the  theoretical  or  outer  space  with 
which  current  physics  deals.  But  when  it  once  is  recognized 
that  the  common  business  of  physics  has  little  or  nothing  to  do 
with  the  presentative  or  psychically  pictorial  aspect  of  the  outer 
events  which  it  investigates,  but,  ignoring  these,  deals  chiefly 
with  their  functional  relations,  —  when  this  is  borne  in  mind,  then 
it  should  be  easily  comprehended  how  this  element  of  ultimate 

quantity  should  play  its  role  in  one  class  of  determinations,  namely, 
those  exclusively  functional  ones  of  physics,  and  should  play  its 
role  as  well  in  the  quite  different  class  of  determinations  which 
have  for  their  object  the  pictorial  make-up  of  given  phenomena 
and  their  functions,  and  which  involve  the  explanation  of  the 
relationship  of  different  degrees  of  presentative  display,  in  the 
abstract,  and  with  reference  to  the  laws  of  presentative  generation 
or  development  in  general,  —  as,  for  example,  the  comparative 
relationships,  under  such  laws,  of  the  low  degree  of  presentative 
development  displayed  in  various  smells,  tastes,  pains,  muscle 
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sensations,  and  the  like,  to  those  high  grades  of  pictorial  devel 

opment  displayed  in  visual  and  tactual  presentations. 
It  is  true  that  this  latter  perfectly  definable  and  momentously 

important  department  of  science  has,  to  the  present  moment,  re 
ceived  practically  no  systematic  attention  or  conscious  recogni 
tion  even  from  current  psychology.  But  no  one  should  doubt 
that,  as  more  penetrating  conceptions  and  sharper  definitions  de 
velop  in  all  these  converging  realms  of  practical  science  (and,  as 
we  hope,  in  some  small  degree  as  the  result  of  this  Treatise), 
this  new  realm  of  presentative  investigation  shall  take  its  proper 
place  in  the  field  of  psychology,  and  that  our  crude  quantity  will 
then  receive  proper  formulation,  both  there  and  in  the  field  of 

physics. 
210.  For  the  Psychology   of  Extension,   as   should  be  well 

apprehended,  quantity  would  play  not  a  less  but  a  proportionally 

more  complicated  role.     And  it  is  here  that  the  "  consistent  ser- 
viceableness "   of  its  hypothetical  setting  up  as  a  fundamental 
postulate  of  physics  and  psychology,  which  is  to  constitute  its 
proof,  is  likely  to  demonstrate  its  widest  and  most  clarifying 
demonstration.     Even  to  outline  this  at  the  present  stage  of  our 
game,  in  the  prospective  fields  either  of  psychology  or  of  physics 
would,  however,  markedly  run  ahead  of  our  data. 

211.  With  the  above  imperfect  and  preliminary  setting  forth 
of  this  great  problem  of  quantity,  therefore,  let  us  for  the  present 
be  content.     And  as  our  final  effort  regarding  it,  at  this  point, 
let  us  strive  only  to  bring  adequately  to  mind  its  unsurpassed 
importance  for  all  future  advancements  of  knowledge.     Scarcely 
do  I  need  to  emphasize  the  importance  of  the  problem  of  the 
outer  world  to  all  religious,  to  all  philosophic,  and  to  all  scientific 
thought.     But  in  face  of  this  we  have  witnessed  the  whole  of 
modern  physics  and  the  whole  of  modern  psychology  converging 
toward  the  admonition  that  we  can  only  conceptually  construct  our 

hypotheses  regarding  such  a  world  from  its  symbols  in  the  mind. 
How    fundamentally    and    cryingly    important    it    is,    therefore, 
before  hoping  to  make  any  successful  hypothesis  for  this  outer 
realm,  that  we  first  make  due  investigation  of  this,  one  of  the 
most  elementary  of  all  these  symbols,  both  for  physics  and  for 
psychology,   should  now  be  profoundly  weighed  by  every  one 
whose  profession  it  is  either  to  deal  with  any  of  the  technical 
details  of  experience  or  to  reflect  upon  them  broadly. 
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VII. 

CHANGEABLENESS. 

212.  OPENING  our  eyes,  we  see  many  so-called  "things" 
having  shapes  and  colors.  Both  these  shapes  and  these  colors 

from  time  to  time  appear  "  to  change,"  but  the  shapes  seem 
far  more  permanent  than  the  colors,  which  frequently  alter  even 
while  we  are  looking  at  them,  and  the  quantities,  in  turn,  are 
more  permanent  than  the  shapes. 

These  facts  led,  at  an  early  date,  to  the  belief  that  all  things 
consist,  ultimately,  of  some  sort  or  other  of  permanent  substance ; 
and  for  the  most  part,  in  physics,  to  belief  in  some  sort  or  other 
of  unchangeable  atoms.  While  ghosts  were  popularly  believed 
to  be  able  to  grow  large  or  small  at  will,  and  while  it  is  uncertain 

what  Plato  and  Aristotle  conceived,  quantitatively,  of  "  ideas  " 
and  "  forms,"  yet,  unmistakably,  of  material  substances  in  gen 
eral,  quantity  has  been  the  essential  thing  that  has  been  regarded 
as  permanent.  If,  however,  we  inquire  more  precisely  how 
quantity  may  be  regarded  as  permanent,  the  traditional  notion 

becomes  less  clear.  Under  the  current  H.-T.  theory,  as  we  dis 
covered,  there  can  be  no  such  thing  as  permanent  distance,  save 
of  absolutely  infinitesimal  lengths;  and  without  permanent  dis 
tance,  any  sort  of  concretely  permanent  quantity  plainly  becomes 
a  mere  convenient  fiction  and  conceptual  abstraction.  Already  we 
have  observed,  however,  that  the  conclusion  which  physics  seems 

forced  toward  —  namely,  that  the  ultimate  nature  of  things  is 
that  of  a  universal  flux  —  is  not  new,  but  was  propounded  by 
Heraclitus  as  early  as  the  seventieth  Olympiad. 

Turning  from  matter  to  mind,  we  found  the  same  "  deceitful 
changeableness  of  the  outward  appearance  of  things  "  leading 
to  the  conception  of  many  sorts  of  ultimate  substances  other  than 
the  material  atoms  of  physics.  Putting  aside  as  doubtful  whether 

or  not  all  the  earlier  conceptions  —  those  of  the  Greeks  and  those 

of  the  schoolmen  regarding  "  souls  "  —  were  of  material  enti 
ties,  we  found  in  the  "  thought  "  of  Descartes  a  substance  surely 
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not  conceived  to  be  material.  And  after  his  day  the  number  and 

variety  of  such  substances  rapidly  multiplied  until  the  primitive 

notion,  of  an  ultimately  unchanging  something  underlying  all 

the  phantasmal  appearances  of  mind,  suddenly  dropped  out  of 

philosophic  belief  as  suprisingly  as  in  our  last  decade  it  dropped 

out  of  physics.  Thus,  for  example,  we  found  the  Transcenden- 

talists  announcing  all  sorts  of  "eternally  changeless  and  time 

less  ideas,"  Herbart  his  "  unchangeable  reals,"  and  Lotze  his 

universal  "  good  substance  "  ;  then,  representatively  in  Professor 
Wundt,  we  saw  the  major  bulk  of  philosophic  opinion  quickly 

turning  toward  current  sensationalism  that  seems  to  forbid  the 

notion  of  absolute  unchangeableness  in  anything.  That  the 

causes  are  identical  that  led  to  these  revolutions  of  opinion  con 

temporaneously  in  psychology  and  in  physics  is  not  on  the  surface 
obvious.  But  their  coincidence  is  at  least  sufficiently  suspicious 

to  be  borne  in  mind  during  that  examination  of  the  role  that 

quality  and  quantity  may  play  with  reference  to  change,  which 
I  now  propose. 

213.  As  to  our  qualities,  while  perhaps  the  majority  of  the 

most  famous  philosophers  have  left  quite  indefinitely  prescribed 

how  they  would  have  us  interpret  them,  —  whether  ( I )  to  be 

ultimately  and  forever  existing  entities  that  never  change  at  all; 

or  (2)  to  be  specific  phenomena  that  under  certain  conditions 

spring  into  being  absolutely  new,  and  go  out  as  absolutely;  or 

(3)  to  be  transformable  one  into  another,  —  yet  every  one  of 
these  possible  ways  of  regard  has  been  explicitly  put  forth  at 
one  time  or  another.  Thus  we  have  Fechner,  Haeckel,  Riehl, 

Spencer,  Clifford,  Taine,  Kulpe  (if  I  understand  him  aright), 
and  other  mind-stuff  theorists  declaring  the  first;  Herbart,  the 

first  for  his  reals  and  the  second  for  his  "  self-preservation " 

phenomena;  James,  the  third;  and  Lotze  with  Wundt,  leaving 

indefinite  whether  they  prefer  the  second  or  third.  Or,  again,  in 

physics,  after  Descartes  we  saw  qualities  first  regarded  as  epi- 

phenomena  or  "  secondary  attributes  "  of  an  underlying  sub 
stance,  and  then  cast  out  altogether. 

Already  we  have  noted,  as  significant,  the  revolutions  of 

opinion  occurring  contemporaneously,  in  modern  physics  and 

philosophy,  regarding  impermanence.  But  now  we  may  note 

more  precisely  and  instructively,  that,  while  both  spheres  of  inves 

tigation  were  thus  approaching  the  same  notion  regarding  change 

in  the  abstract,  yet  physics  was  at  the  same  time  slowly  casting 
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out  all  qualities  from  its  assumptions,  and  philosophy  was  doing 

just  the  opposite  —  was  learning  to  regard  our  qualities  as  the 
sole  content  of  the  universe,  and  violently  swinging  over  to  the 

belief,  first  expressed  by  Herbart,  that  ultimately  there  is  no  such 

thing  as  quantity  anywhere.  Plainly  such  a  contretemps  becomes 
in  the  highest  degree  momentous  in  face  of  the  facts  that  physics 

and  psychology  have  now  joined  in  agreeing  that  all  possible 
knowledge  of  the  outer  world  can  be  only  symbolical;  and  that 
all  hands  are  now  turned  as  one  to  the  task  of  determining  what 

our  symbols  of  quantity,  quality,  and  change  may  really  signify. 
214.  Proceeding,  however,  with  our  task  of  determining  with 

the  utmost  precision  the  role  that  change  plays  in  our  most  im 
mediate  experiences,  let  us  theoretically  assume  the  sole  content 

of  a  given  man's  mind  to  be,  as  we  commonly  say,  a  "  single  " 
tone  of  continuous  pitch  but  evenly  increasing  intensity.  Ordi 

narily  we  would  say  this  tone  "  changed."  But  our  common 
conception  of  change  is  formed  under  the  naive  notion  that  the 
substance  of  a  thing  remains  unchanged,  while  some  attribute  of 
it  alters.  And,  under  the  hypothesis  adopted  by  modern  psychol 
ogy  and  by  Professor  Wundt,  the  sound,  of  our  present  supposi 
tion,  has  no  underlying  substance ;  but  its  own  sensory  self  is  the 
whole  thing.  Even,  according  to  the  Herbartian  theory,  each 
succeeding  strength  of  tone  has  no  quantity;  and  there  is,  there 
fore,  absolutely  nothing  carried  over  from  one  stage  to  the  next, 
and  therefore  nothing  by  which  the  two  stages  may  in  any  way 
be  identified  with  one  another  as  being  the  same  tone,  unless  we 
assume  that  the  increasing  tone  be  a  continuum  of  absolute  trans 
formation  of  each  stage  into  the  next.  Were  this  assumption 
legitimate  or  correct,  such  an  event  as  our  tone  examples  would 

perfectly  define  our  word  "  change." 
But  before  we  make  this  assumption  we  must  be  sure  we  have 

exhausted  the  possibilities,  and  that  tradition  is  not  still  playing 

a  trick  on  us.  If  we  suppose  the  man's  mind  to  have  comprised 
two  tones,  instead  of  one,  both  being  of  the  same  pitch,  both 
beginning  together  and  ending  together,  and  both  ranging 
through  the  same  degrees  of  intensity  but  in  opposite  directions 

—  the  one  beginning  soft  and  growing  louder,  while  the  other 
begins  loud  and  grows  soft  —  under  these  conditions  a  curious 
dilemma  presents  itself.  For,  inasmuch  as  both  series  are  in 
the  same  mind,  and  the  middle  terms  of  each  are  precisely  alike, 
we  can  perfectly  change  our  way  of  regarding  the  event,  at  will, 
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without  conceiving  it  to  be  objectively  different  in  the  least. 
That  is,  we  can  conceive  the  last  half  of  the  first  series  to  belong 
to  the  first  half  of  the  second ;  and  the  total  occurrence  now  to 
comprise  two  continua  of  change,  each  of  which  proceeds  through 
half  of  the  former  range  of  intensity  and  thence  back  to  its  first 
stage.  Indeed,  we  now  discover  there  is  nothing  in  our  experi 
ence  of  these  events  alone  to  tell  which  is  the  true  continuum. 

But  this  is  not  all.  For  it  having  become  clear  that  the  ap 
parent  continuity  of  the  tone  may  be  an  illusion  at  its  middle 
point,  the  possibility  asserts  itself  that  it  may  be  this  at  any 
number  of  points ;  and  that  the  apparent  whole  may  be  in  reality 

a  multifarious  succession  of  sensory  atoms  which  have  "  wan 
dered  the  universe  eternally "  in  accord  with  the  mind-stuff 
theory.  In  short,  it  now  appears  plain  that  there  is  nothing  even 
in  the  apparently  most  immediate  transformations  of  the  content 

of  one's  own  mind,  when  regarded  in  themselves,  to  forbid  any 
one  of  the  three  conceptions  we  found  possible  to  form  of  them 
(§  213)  ;  and,  therefore,  nothing  defining  what  notions  of  change 
we  must  hold  regarding  them. 

215.  When,  however,  we  cease  to  regard  such  events  sepa 
rately,  and  consider  their  possible  relations  to  one  another,  we 
gain,  if  I  mistake  not,  both  a  sharpened  understanding  of  what 

the  ultimate  nature  of  "  change  "  must  be,  if  ultimately  there  be 
any  such  thing  at  all,  and  weighty  grounds  for  choosing  between 
our  three  possibilities.  All  this  comes  to  view  as  we  again  com 
pare  (i),  (2),  and  (3). 

Under  (i)  we  do  not  conceive  there  is  any  change  of  quality 

at  all ;  each  to-us-new  quality  is  made  to  be  an  eternally  old  one 

that  came  from  somewhere  outside  the  man's  own  mind;  the 
only  sort  of  change  here,  therefore,  is  a  change  of  place,  or  at 
the  least  a  change  of  order  between  qualities. 

Under  (2)  and  (3)  a  change  of  quality  is  conceived;  and,  in 
both  (2)  and  (3),  in  so  far  as  each  one  quality  or  stage  of  the 

swelling  tone  is  regarded  by  itself,  its  "  change  "  is  conceived 
to  transpire  in  precisely  the  same  way;  that  is  to  say,  as  a 
specific  quality  it  springs  into  being  absolutely  new,  and  ceases 
to  exist  as  absolutely. 

The  difference  between  (2)  and  (3),  however,  is  of  similar 

nature  with  the  change  of  "  place "  or  of  "  order "  between 
qualities  found  to  be  the  sort  of  change  assumed  in  ( i )  ;  that  is 
to  say,  in  (3)  we  locate  the  quality  between  the  other  terms  of 
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the  swelling  tone,  and  in  (2)  we  pretend  not  so  to  locate  it. 
Unmistakably,  then,  there  are  involved  in  these  three  propositions 

two  utterly  different  sorts  of  so-called  "  change,"  namely,  change 
of  quality  and  change  of  place  or  order. 

216.  Turning  to  the  first  of  these,  we  may  now  perceive  that 

the  sort  of  change  described  in  (2)  and  (3)  as  "a  coming  into 
being  absolutely  new  and  ceasing  to  exist  as  absolutely,"  is  the 
only  sort  of  change  of  quality  of  which  we  can  with  accuracy 
conceive  under  any  system  of  philosophy;  and  that  any  other 
thought  to  be  held  is  but  a  mistake  and  confusion.  Going  back 
to  the  primitive  notion,  held  by  Locke,  that  qualities  are  attributes 
of  material  things,  if  one  conceive  a  given  quality,  say  a  color, 
to  change,  we  no  longer  conceive  that  color  to  be  an  attribute 
of  the  thing  or  to  exist  anywhere  outside  of  that  thing,  after  that 
change.  The  same  also  happens  if  one  conceive,  say  with  Berkeley, 
that  the  color  was  an  attribute,  or  product,  of  an  underlying 
spiritual  entity  or  soul.  And  still  the  same  thing  happens  if  we 
discard  every  description  of  underlying  entity  and  conceive,  with 
current  sensationalism,  that  the  quality  itself  is  the  whole  sum 
and  substance  involved  in  such  events. 

All  this  is  now,  I  think,  so  clear  that  it  needs  only  to  be  ex 

plicitly  stated  to  become  undisputed.  And  the  value  of  having 
taken  so  much  space  in  order  to  bring  this  to  clear  statement  will 
not  only  be  found  in  the  sharp  definition  which  it  will  help  us  to 
frame  of  at  least  one  sort  of  ultimate  change  observable  in  the 
universe  and  to  be  reckoned  with  in  our  future  studies,  but  also 
will  rise,  when  we  come  to  consider  certain  features  of  the 

world's  cosmology,  which  in  a  loose  way  we  commonly  regard 
as  "  unchangeable,"  and  still  others  which  we  regard  as  "  change 
able,"  in  that  we  shall  then,  in  these  new  cases,  have  no  con 

cealed  double  meaning  of  the  words  "  changeable  "  and  "  fixed  " 
to  play  tricks  on  us  in  our  reasonings,  but,  through  having  here 
fixed  the  present  meaning  sharply,  shall  then  be  forced  to  recog 
nize  as  sharply  that  the  others  are  utterly  and  totally  different 
matters. 

Change  of  quality,  then,  must  be  defined  to  be  an  absolute 
passing  from  existence  of  an  old  quality  and  absolute  coming  into 
existence  of  a  new  quality. 

217.  This  may  seem  shocking  to  many  \vho,  at  first  thought, 
will  regard  it  as  an  attempt  to  derive  something  from  nothing,  and 
as  contradicting  the  most  fundamental  axiom  of  physics.  And 
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especially  may  it  seem  threatening  in  view  of  the  proposition  to 
make  our  qualities  the  sole  content  of  physics.  Yet  if  it  be  re 

called  that  it  is  the  quantity  of  the  world's  content,  not  its 
qualities,  that  physics  has  ever  declared  to  be  constant,  and  that 
physics  has  either  conceived  its  qualities  precisely  as  our  defini 
tion  demands  or  else  has  ignored  them  entirely,  then  this  shock 
will  quickly  pass. 

In  its  place,  nevertheless,  will  come  the  demand  for  a  yet  more 
intimate  statement  of  the  role  that  quantity  plays  in  qualitative 
changes.  As  to  this,  one  should  first  note,  in  justice  to  the 
Herbartian  notion  in  general,  and  in  order  not  to  underestimate 
a  man  like  Lotze,  that  while  the  latter  denied  quantity  to  the 

world's  content,  he  was  riot  careless  of  the  common  proposition that  the  sum  of  this  content  is  constant.  What  he  did  was  to 
bestow  a  definite  causal  power  upon  each  individual  psychic 
quality,  and  to  suppose  it  to  be  exercised  over  every  other  quality 
in  the  universe  proportionally  to  their  respective  positions  in  the 

world's  "  intellectual  order  " ;  and  by  conceiving  all  such  "  posi 
tions  of  relation  "  and  native  "  causal  powers  "  to  be  forever  fixed, 
he  thought  himself  to  have  provided  for  the  conservation  of 
energy  and  the  permanence  of  the  total  sum  of  matter.  Nor  did 
his  notion  of  the  absolute  nature  of  the  changes  in  the  qualitative 
content  of  nature  conflict  with  this ;  for  he  conceived  each  abso 
lutely  new  quality  to  be  born  into  the  same  position,  within  his 

"  intellectual  order,"  previously  occupied  by  the  extinct  quality, 
and  to  take  all  its  relationships  and  powers. 

While,  therefore,  we  may  eventually  find  it  to  have  been  unwar 
ranted,  on  the  discovery  that  outer  space  cannot  be  what  it  was 
once  supposed,  to  make  the  extreme  jump  to  the  assumption  that 
it  cannot  be  quantitative  in  any  way,  yet  we  shall  do  well  fully 

to  appreciate  Lotze's  profound  attempt  to  get  along  without 
any  quantity.  And  taking  to  heart  the  vast  measure  of  truth 
which  he  brought  to  light  in  his  endeavor,  and  profiting  by  the 
wiser  conception  of  ultimate  quantity  at  which  we  arrived  in  our 
last  chapter,  there  now  remains  but  to  couple  these  with  our  above 

findings  as  to  the  relations  of  "  change  "  to  "  quality,"  in  order 
to  reach  our  final  conception  of  change  as  involving  quality  and 
quantity  at  once  and  together,  or  as  comprising  the  whole  of  those 
typical,  elementary  events  which,  up  to  the  present,  in  these 
Recensions  we  have  sought  to  consider. 

In  truth,  such  events  are  the  simplest  possible  things  in  the 
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universe  to  comprehend,  if  once  the  fact  be  grasped  that,  although 
a  given  quality  and  its  quantity  may  be  thought  about  separately 
by  us,  yet  in  reality  they  are  absolutely  inseparable.  That  is  to 
say,  while  a  specific  quality  exists,  its  specific  quantity  exists  also ; 
and  when  the  quality  changes  or  ceases  to  exist,  its  quantity 

changes  in  precisely  the  same  ultimate  sense,  —  that  is,  also 
ceases  to  exist  absolutely.  And  what  is  deceptive  in  the  occur 
rence,  that  has  led  to  opposite  notions,  respectively,  regarding  the 
quality  and  the  quantity  is  this :  that  while  the  next  new  quality 
that  may  take  the  place  of  the  changed,  extinct,  or  departed  one, 
may  be  such  as  to  waken  in  us  a  sharp  perception  of  its  being 
different  from  its  predecessor,  on  the  contrary,  the  next  new 
quantity  is  always  and  inevitably  one  that  wakens  in  us  a  precisely 
similar  perception  of  quantity  as  did  its  predecessor  (that  is,  if 
the  change  has  been  from  one  single  quality  to  another  single 
quality) . 

Moreover,  in  case  a  single  quality  change,  as  often  it  does,  into 
two  new  qualities  such  as  cause  in  us  a  perception  of  both  being 
different  from  the  first,  yet,  while  in  the  absolute  sense  two  new 
quantities  result  correspondently  to  the  two  new  qualities,  and 
while  these  new  quantities  may,  at  times,  separately  waken  in 
us  perceptions  of  their  unlikeness  to  each  other  and  to  the  original 
quantity,  they  may  also  jointly  awaken  in  us  a  perception  of 
quantity  precisely  like  that  of  the  single  original  quantity  from 
which  they  changingly  derived. 

Now  it  is  this  latter  fact  that  constitutes  the  illusion  that  the 

quantity,  say  of  a  given  square  surface,  remains  unchanged,  how 
ever  kaleidoscopic  may  be  its  colors,  and  that  lies  at  the  base 
of  the  proposition  that  the  quantity  of  the  world  of  physics  is 
forever  constant.  A  single  instance  should  suffice  to  clinch  the 
whole  matter.  Suppose  a  line  to  be  drawn  two  inches  long  and 
red  throughout.  Then  let  it  change  throughout  to  blue.  Imme 
diately  we  will  perceive  that  the  color  has  changed  absolutely, 
but  few  people  will  realize  that  the  length  of  the  line  has  changed 
at  all.  Or,  let  the  line  change  half  to  yellow  and  half  to  green. 
Again  every  one  will  perceive  the  colors  have  changed,  and  even 
they  will  admit  that  the  lengths  of  the  separate  colors  are  different 
from  the  length  of  the  one  first  color.  Yet  so  strong  is  the  force 
of  tradition  that  many  will  not  be  immediately  able  even  to  enter 
tain  the  proposition  that  in  the  resultant  line  we  have  to  deal 
with  two  absolutely  new  quantities  that,  in  the  strict  sense,  can 
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no  more  be  called  the  same  line  and  length  as  the  original  one 
than  the  colors  can  be  identified  with  the  original  single  color. 
But  if  the  modern  doctrine  be  correct  and  the  vast  converging 

wisdom  of  all  the  sciences  be  not  in  error,  this,  in  a  nut-shell, 
illustrates  the  entire  truth  of  the  matter.  And  certainly  it  fulfils 
our  declaration  that  it  is  the  simplest  thing  imaginable;  for  the 
only  clouds  about  it  are  the  false  conceptions  that  have  from  time 

out  of  mind  hid  the  truth  even  from  the  world's  wisest  sages. 
218.  The  present  writer  is  well  aware  that  the  several  matters 

he  has  now  discussed  in  this  General  Summary  of  History  have, 
perhaps,  never  before  been  brought  together  in  precisely  the  same 
simple  formulation  he  has  now  reached;  and  that  critics  are 
likely  to  arise  who  will  say  he  is  rather  deducing  his  individual 
opinion  from  many  existing  opinions,  rather  than  giving  a  correct 
summary  of  history.  Yet  in  spite  of  this  he  is  inclined  to  reply 
that,  while  necessarily  such  a  Summary  must  in  a  grave  sense 
be  an  individual  opinion,  yet  on  the  other  hand,  because  of  the 
method  employed  in  reaching  it ;  because  it  has  been  framed  after 
impartially  taking  cognizance  of  all  the  chief  developing  lines 
as  well  of  the  common  sciences  as  of  psychology  and  of  philos 
ophy,  and  after  weighing  all  the  most  authoritative  opinions  now 
held  in  all  these  several  branches;  and  because  after  sifting  out 
the  major  requirements  and  essential  points  of  agreement  found 
in  these  several  branches  and  authorities,  and  neglecting  those 
minor  conflicts  of  opinion  which  seem  inevitable  to  traditions 
that  heretofore  have  been  confined  to  separated  and  partial  fields 
of  investigation;  as  a  general  summary,  therefore,  of  the  total 
result  of  history  and  current  status  of  present  opinion  in  its 
broadest  view,  it  may  more  rightfully  be  accepted  as  a  represen 
tative  net  product  than  any  former  summary,  by  whatever  more 
able  pen,  that  has  been  attained  by  any  less  comprehensive  plan. 
Admitting  the  impeachment,  however,  and  leaving  its  reply  more 
fully  to  demonstrate  its  worth  in  the  sequel,  the  time  has  come 
when,  as  follows,  we  may  gather  the  results  of  this  chapter  into 
the  briefest  possible  statements  and  deduce  therefrom  the  proper 
subject  and  direction  for  the  next  following  chapter. 

219.  Concrete  quality  and  quantity  are  always  specifically 
inseparable.  If  one  change  the  other  changes  also.  Any  change 
in  either  is  absolute  change  in  both.  When  both  change  there  is 
nothing  in  the  specific  content  involved  that  is  not  absolutely 

changed.  While,  however,  succeeding  qualities  causally  work  dif- 
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ferent  influences  on  surrounding  qualities  other  than  their  imme 
diate  predecessors,  on  the  contrary,  succeeding  quantities  causally 
work  precisely  similar  influences,  or  precisely  proportional  ones  if 
the  qualitative  changes  are  not  homogeneous.  The  apparent  and 
for  all  practical  purposes  actual  quantitative  permanence  of  the 

world's  content,  therefore,  is  as  much  due  to  the  causal  order  of 
the  world  (Lotze's  "intelligent  order")  as  to  quantity  itself. 
Naturally,  therefore,  our  next  chapter  should  be  devoted  to 
examination  of  this  causal  order  or  the  general  lawfulness  of  the 
world. 

The  conceptions  we  have  now  reached  are  reconcilable  with  all 
the  several  vagaries  of  opinion  held  heretofore  either  in  physics 
or  in  psychology,  and  in  this  best  sense  explains  them  all  within 
their  historic  revolutions  and  developments.  The  practical  equiv 
alence  between  each  transient  quantity  and  its  substitute  is  recon 
cilable  with  what  physics  has  traditionally  regarded  as  permanent 
substance,  while  at  the  same  time  the  fact  that  every  quantitative 
change  is  an  absolute  change  is  also  reconcilable  with  the  demands 

of  the  H.-T.  theory  of  an  incessantly  mutable  fluid.  The  fact 
that  the  quantity  of  any  sensory  content  is  never  perceived  directly, 
and  may  remain  forever  unperceived  by  most  people,  explains 
how  quantity  should  be  an  actual  trait  of  all  mental  phenomena 
and  processes,  yet  have  been  undiscovered  and  denied  by  those 
great  men  to  whom  psychology  largely  owes  its  creation  as  a 

science.  The  world's  early  prepossession  for  "  spiritual  "  exist 
ence  and  traditional  repugnance  for  any  least  suggestion  of 

"  material  "  traits  explains  why,  when  the  apparent  spatial  quan 
tities  of  things  were  shown  to  be  deceptive,  philosophy  enthusi 
astically  but  blindly  swung  to  the  extreme  opinion  that  mind  is 
ultimately  void  of  quantity.  The  fact  that  there  is  no  permanent, 
underlying  substance  either  material  or  mental,  explains  how, 
under  sharpening  analysis  contemporaneously  in  all  spheres  of 
investigation,  both  physics  and  psychology  came  to  reject  the 
notion  of  all  such  substances  simultaneously.  The  fact  that 
physics,  for  the  problems  with  which  it  has  been  employed 
to  the  present,  may  neglect  the  qualities  of  things,  while  it  can 
not  neglect  their  quantitative  measurements,  and  that  for  psy 
chology,  to  the  present,  the  situation  has  been  precisely  the  reverse, 
explains  why  the  one  branch  of  science  cast  out  the  one  attribute, 
while  the  other  science  cast  out  the  other  attribute.  And  the  all- 

important  fact,  now  recognized  by  both  sciences,  that  neither  can 
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longer  ignore  either  the  results  or  the  requirements  of  the  other, 
explains  how  the  teachings  of  both  are  now  for  the  first  time 
being  studied  in  full  illumination  of  each  other,  and  how  the  very 
simple  truths  that  lie  at  the  focus  of  both  are  now  revealed  free 
of  accumulated  misconceptions  and  in  their  native  clearness. 
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VIII. 

LAWFULNESS. 

220.  ALREADY  I  have  announced  that  this  chapter  is  to  be 

devoted  to  consideration  of  the   "  causal   order "   or   "  general 
lawfulness "    of    the   universe.      For    reasons    that    will    justify 
themselves  later  I  incline  to  believe  that  the  matters  commonly 

connoted  by  the  separate  phrases   "  cause "   and   "  law "   must 
properly  be  brought  under  the  single  heading  "  lawfulness."     Yet 
for  convenience  of  exposition   in   face   of   notions   and   beliefs 

hitherto  held,  we  may  best  first  study  so-called  "  causality  "  and 
"  lawfulness  "  separately  and  in  the  order  here  mentioned. 

221.  Causality.     Philosophy   has  been  filled  with  confusion 

because  of  many  meanings  given  to  this  word  at  once  and  indis- 
criminatingly.     Primitive  men  were  wont  to  suppose  fire  to  be 

"  caused  "  by  a  demon  hid  in  the  wood;  and  in  a  sense  requiring 
every  "  cause  "  to  be  conceived  to  be  at  the  same  time  anthropic, 
creative,  purposive,  wilful,   inevitable,  antecedent,  and  I  know 
not  what.     In  the  progress  of  human  thought  most  of  these 

requirements  have  been  sifted  out,  until  now  the  word  "  cause  " 
may  not  be  safely  used,  without  a  qualifying  adjective,  in  any 
other  than  the  bare  sense  of  a  lawful  antecedent. 

Men  who  have  not  carefully  considered  the  matter  may  con 
ceive  this  limited  definition  to  be  either  too  broad  or  too  nar 

row;  but  examination  of  current  usage  and  exegence  shows  it 
and  no  other  to  be  justified.  For  example,  if  it  be  claimed 
that  a  significance  of  something  creative,  productive,  coercive, 
or  generative  must  be  retained  for  the  word,  then  it  may  be 
pointed  out  that  physics  now  intentionally  excludes  all  these 
meanings;  and,  having  reduced  its  world  to  motions  of  a 

homogeneous  fluid,  it  uses  the  words  "  cause "  and  "  effect " 
merely  as  descriptive  terms  of  certain  spatial  events  actually 
occurring  and  assumed  always  to  occur  in  lawful  sequence.  Or 
if  it  be  insisted  that  something  of  necessity  be  still  implied,  then 
all  of  necessity  warranted  in  the  facts  or  permissible  for  the 
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hypothesis  of  cause  and  effect  is  implied  in  the  word  "  lawful." 
Or  if,  again,  it  be  objected,  that  the  definition,  "  a  lawful  an 
tecedent,"  would  make  one  clock-tick  a  cause  of  a  following  one, 
the  death  of  Socrates  the  cause  of  my  dinner,  and  the  figure  2 
the  cause  of  the  figure  3,  then  it  must  be  answered  that  the  first 
tick  does  cause  its  successors,  and  Socrates  was  a  cause  of  my 
dinner,  to  the  full  measure  of  the  lawfulness  therein  involved ;  and 
if  this  is  not  commonly  recognized  it  is  because  the  bonds  of  law 
fulness  here  are  either  so  remote  or  inconsiderable  as  to  be 

commonly  ignored.  And  as  to  the  figure  2,  all  depends  on  the 
meaning  assigned  to  it.  But  if  it  stand  for  a  given  meaning  in 
a  set  of  numerical  meanings,  as  is  the  custom,  then  its  meaning  is 
a  cause  of  that  of  3,  and  literally  fulfils  both  our  definition  and 

that  of  most  dictionaries,  since  it  is  both  "  a  lawful  antecedent " 
and  one  that  helps  "  produce  "  the  meaning  of  "  three  "  and  with 
out  which  this  latter  and  consequent  meaning  "  could  not  be." 

Quibbling  aside,  then,  the  definition  I  have  given  is  so  clearly 
in  accord  with  what  is  now  accepted  by  best  authorities  that  we 
may  say,  without  fear  of  noteworthy  contradiction,  that  it  is  the 
only  legitimate  one  for  careful  writing. 

By  no  means,  however,  does  this  put  beyond  controversy  all 
problems  which  involve  causality,  though  the  latter  does  not 
necessarily  involve  any  of  them;  as,  for  example,  theism  or 

atheism,  purposiveness  or  mechanism,  permanence  or  imperma- 
nence,  determinism  or  indeterminism,  etc.  What  it  does  is  to 
untangle  and  to  disengage  the  one  comparatively  simple  problem 
of  lawful  sequence  from  these  others,  and  thus  to  set  the  latter  as 
well  as  itself  in  more  clear  and  naked  light.  But,  lest  the  vast 
importance  of  doing  this  be  underrated,  we  may  now  complete  the 
most  practical  result  of  our  review  of  this  subject  by  observing 
what  this  simplification  has  actually  wrought  in  physics  and  in 
philosophy,  and  what  momentous  errors  were  due  to  the  former 
more  intricate  and  confusing  notions  of  causality. 

222.  At  the  beginning  of  history  we  saw  primitive  men  at 
tempting  to  explain  nature  by  reading  their  own  conceived  but 

unsounded  powers  into  it;  by  making  some  demon  "  do "  or 
"  cause  "  every  sort  of  dark  mystery.  We  now  see  they  under 
stood  the  volitional  and  creative  acts  thus  attributed,  as  little 

as  the  mysteries  they  were  set  to  solve.  Yet  as  false  as 
this  anthropic  notion  of  causality  was,  its  most  essential  error 
remained  active  in  all  notions  of  causality,  both  in  physics 
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and  metaphysics,  quite  up  to  the  present  generation.  For  in 
stance,  it  was  not  long  ago  that  every  naive  man  conceived  that 

when  steam  enters  the  cylinder  it  "  pushes  the  piston  out,"  just 
as  the  demon  was  supposed  to  push  a  cloud.  But  the  trained 
scientist  now  conceives  simply  that  the  piston  lawfully  moves 
out.  The  difference  in  the  two  conceptions  is  that  the  former 
deludedly  supposes  something  mysterious  to  happen  in  addition 
to  the  mere  spatial  events. 

Until  recently  the  physicist  fell  again  under  this  same  delu 

sion  in  conceiving  a  mysterious  entity  called  "  energy "  or 
"  force,"  to  be  given  off  by  the  steam  and  transferred  to  the 
piston.  Unmistakably  these  errors  originated  in  the  primitive 
one  regarding  the  demon.  And  this  original  mistake  once  com 
prehended,  it  is  appreciated  with  what  unparalleled  harm  the 
continuance  of  this  misconception  for  centuries  led  science  to 

hypostasize  their  abstract  notions  of  "  matter,"  "  force," 

"  energy,"  "  space,"  "  mass,"  "  weight,"  "  elasticity,"  and  hun 
dreds  of  others ;  to  endow  each  of  them  with  demoniacal  faculties, 
and  to  regard  them  as  so  many  separate  entities  in  ways  that 
entailed  monstrous  labors  of  fancy  and  bungling,  and  that  long 
delayed  perception  of  simple  truths  of  first  and  cardinal 
importance. 

Always  these  entities  were  conceived  to  possess  peculiar  origi 

native  or  initiatory  powers  —  be  these  "  active,"  "  productive," 
"  compulsive,"  or  merely  "  resistant  "  -  quite  apart  from  the 
events  which  were  regarded  as  their  mere  vehicle;  and  each  of 

these  u  powers  "  was  conceived  to  drive  the  events,  just  as  for  the 
primitive  man  the  demons  drove  them,  and  as,  later,  man's  will 
was  supposed  to  drive  the  human  body.  Fully  to  describe  any 
physical  occurrence,  therefore,  the  bare  event  must  be  chronicled 
by  as  many  separate  accounts  as  there  were  diverse  entities 
supposed  to  be  concerned. 
How  burdensome  and  unnecessarily  complicated  physics  and 

all  the  sciences  were  rendered  by  all  this,  and  above  all  how 
obscured  from  the  simple  roads  of  progress,  is  now  commonly 
recognized.  By  following  the  main  developments  of  physics, 
since  Descartes,  we  observed  by  what  slow  and  painful  purging 
these  entities,  one  by  one,  were  cast  out;  and  how  "  matter," 
"  energy,"  "  force,"  "  inertia,"  "  mass,"  "  gravity,"  "  impene 
trability,"  "  incompressibility,"  "  elasticity,"  "  friction,"  "  action 
and  reaction,"  and  a  host  of  other  once-conceived  ultimates  be- 
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came  resolved  to  the  mere  events  of  which,  before,  they  had 

been  the  motley  crew.  In  this  purified  atmosphere  the  business 

of  physics  is  seen  to  be,  or  at  least  is  seen  to  the  present  to  have 

been,  solely  that  of  spatial  kinematics;  and  also  it  is  recognized 
that  to  have  become  aware  of  this  is  the  chief  achievement  in 

the  history  of  physics. 

223.  But  this  is  not  the  half  of  the  story.  For  having  made 

this  error  of  hypostasizing  inanimate  nature  the  early  philosopher 
was  all  the  more  fated  to  the  similar  error  regarding  mental 

processes,  when  he  came  to  deal  with  these.  And  thus  it  happened 

that,  just  as  the  entities  of  physics  — "  energy,"  "  inertia," 
"  elasticity,"  etc.  —  were  set  up  on  the  one  hand,  so  the  faculties 

of  mind  —  "sensation,"  "feeling,"  "perception,"  "conception," 

"understanding,"  "knowledge,"  "reason,"  "will,"  etc.  —  were 
set  up  on  the  other. 

Nor  did  the  error  stop  here,  but  was  carried,  by  philosophers,  to 

immeasurable  confusion  through  centuries  of  compounding  these 

faculties  to  endless  kinds  of  fancied  finality.  System  after  sys 

tem  was  ponderously  piled  up  on  "  ultimate  causes  "  every  whit 
as  fictitious  as  the  myths  of  Thales  or  of  the  Sungods.  The 

"ideas"  of  Plato,  the  "universals"  of  Aristotle,  the  "Demiurge" 

of  Valentinus,  the  "  inspired  fluid  "  of  Bacon,  the  "  thought  sub 

stance  "  of  Descartes,  the  "  logical  presuppositions  "  of  Spinoza, 

the  "  primordial  pregnancy  "  of  Leibnitz,  the  "  Absolute  Idea"  of 

Schelhng  and  Hegel,  the  "  World  Will  "  of  Schopenhauer,  the 

"  reals  "  of  Herbart,  and  "  The  Good  "  of  Lotze  were  all  "  prime 
causes  "  of  the  same  viciously  vague  and  indefinite  sort.  They 

were  all  conjured  up  to  account  tor  the  ultimate  beginning  and 

governance  of  things  under  the  same  loose  practice  of  assigning 

to  a  "lump  cause"  any  certain  multiplicity  of  simultaneous  powers 

which  the  particular  philosopher  may  deem  required,  —  a  practice 

unmistakably  derived  from  "  demon  craft." 
All  are  endowed  with  the  power  of  original  or  absolute  creation 

(since  it  is  a  primitive  weakness  of  philosophers  to  be  fascinated 

with  the  beginning  of  the  world  rather  than  concerned,  as  in 

science,  in  discovering  what  actually  is),  but  what  sort  of  demon 

or  entity  it  be  that  is  chosen  perpetually  to  exercise  this  "  causal  " 
activity  depends  on  the  predilection  of  the  author  and  of  his 

day  or  hour.  Thus,  "  ideas  "  becoming  the  supreme  mystery  in 
the  time  of  Plato,  or  at  least  to  Plato  himself,  he  selected  these 

for  his  causal  entities.  Thus  Aristotle,  being  more  of  a  natural- 
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ist,  chose  his  more  immanent  "  forms."  Thus  Descartes,  because 
he  first  perceived  incongruence  between  the  traditional  notions  of 
permanent  matter  and  impermanent  thought,  set  up  a  dual  set  of 
causes.  Thus  Leibnitz,  because  impressed  with  his  newly  dis 
covered  calculus,  as  a  mathematician,  and  with  the  presentative 
faculty  of  mind,  as  a  psychologist,  invented  a  causal  process  be 

ginning  in  a  mathematical  zero  of  "  pregnancy  "  and  proceed 
ing  by  infinitesimal  increments  of  "  perceptual  clearness  "  — this 
for  the  mind,  while  naming  the  lawful  occurrences  of  nature  with 

the  non-causal  sounding  phrase  of  "  pre-established  harmony.'' 
Thus  Spinoza,  because  he  was  yet  a  scholastic  dreamer  befuddled 
with  abstract  dialectics,  was  content  to  deduce  all  things  from 
merely  grammatical  causes.  Thus  Kant,  because  he  was  the 

mortal  incarnation  of  all-seeing  blindness,  was  content  with 

"  schemata  "  and  "  principles  "  of  vastly  penetrating  obscurity. 
Thus  Schelling,  because  the  shadowy  meaning  of  the  word  "idea" 
had  again  become  timely  attractive,  wrapped  his  notion  of  the 

world  as  an  impermanently  metamorphosizing  "  idea "  in  the 
flatly  contradictory  notion  of  a  permanently  absolute,  causal 

"  Idea."  Thus  Schopenhauer,  because  the  name  was  fetching, 
converted  "  The  World  as  Will  "  into  a  veritable  blind  old 

woman,  while  making  all  sorts  of  fun  of  mere  "  old  woman's 
fables."  And  thus  Lotze,  because  he  worshipped  the  good,  came 
to  regard  it  as  an  hypostasized  entity  hiding  as  the  sole  reality 

and  ubiquitous  causer  behind  all  "  mere  phenomenal  appearances." 

Just  how  each  philosopher's  causal  predilection  both  moulds 
his  entire  system  and  enlarges  each  detail  is  found  beautifully 
exampled  in  observing  how  continually  Lotze  was  haunted  by 
the  feeling  that  he  must  anthropically  personify  every  meanest 
event,  of  either  physics  or  psychology,  in  a  major  share  of  the 

same  creative  and  all-living  intent  that  by  most  theologists  is 
credited  to  God  alone.  And  how  this  juggling  of  one  vagueness 
within  another  has  complicated  the  whole  course  of  philosophy 
from  Thales  down,  one  has  but  to  read  its  history  inquiringly 
to  discover. 

224.  But  turning  from  this  confusion  to  its  remedy,  just  as 
a  clarification  of  physics  resulted  from  disengaging  the  bare  facts 

of  "  lawful  occurrence  "  from  the  larger  and  complicated  prob 
lems  of  "  theological,"  "  Ideological,"  "  beneficent,"  "  cognitive," 
"  wilful,"  "  productive,"  "  generative,"  and  "  creative  "  causality, 
so  a  precisely  parallel  clarification  of  psychology  and  of  philos- 

13 
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ophy  resulted  from  application  of  the  same  method  within  these 
latter  spheres. 

The  general  progress  of  this  we  saw  clearly  displayed  in  the 

course  of  philosophy  from  Descartes  to  the  present.  But  more 

particularly  and  intimately  for  the  details  of  mental  science  we 

saw  it  begin  with  Locke,  and  thence  develop  under  Hume  and  the 

Association  School  in  England,  and  under  Herbart,  Beneke,  and 

their  successors  in  Germany.  Fully  to  comprehend  it  one  must 

faithfully  follow  the  minute  inquiries  and  labors  of  Hartley, 

Brown,  the  Mills,  Bain,  Spencer,  Sully,  Ward,  Stout,  Condillac, 

Helvetius,  Taine,  Ribot,  Wolff,  Kant,  Hegel,  Lotze,  Volkmann, 

Helmholtz,  Herring,  Weber,  Mach,  Stumpf,  Wundt,  Ebbinghaus, 

Miiller,  Kiilpe,  Hoffding,  Ladd,  Hall,  James,  and  the  host  of 

others,  each  to  his  own  countrymen  the  more  familiar,  who  have 

produced  our  modern  psychology,  with  its  vast  wealth  of  con 

sistent  details  making  more  precise  and  convincing  every  concep 
tion  of  mind. 

As  a  result  of  this,  not  only  have  the  more  complicated  "  specu 

lative  systems "  of  philosophy  been  steadily  driven  into  the 

background  of  disrepute,  but  just  as  "  matter,"  "  energy,"  "  elas 
ticity,"  "  ductility,"  "  stress,"  "  strain,"  etc.,  have  all  been  resolved 
into  spatial  events,  of  one  sort  of  content,  for  physics,  so  have 

"sensation,"  "perception,"  "conception,"  "judgment,"  "reason," 
"  feeling,"  "  will,"  and  all  the  other  ancient  "  faculties  "  of  mind 
been  resolved,  for  at  least  the  vast  majority  of  living  psycholo 

gists,  into  content  processes  of  one  general  sort.  A  magnifi 

cent  expression  of  this  we  found  in  the  writings  of  Professor 
Wundt. 

The  facts  that  the  two  great  realms  of  physics  and  philosophy 
have  thus  culminated  in  conclusions  strikingly  similar,  if  indeed 

we  may  not  succeed  in  proving  them  identical,  and  that  these 
conclusions  were  reached  unswervingly,  if  slowly  and  almost 

blindly,  in  each  realm  quite  independently  of  what  was  trans 

piring  in  the  other  —  these  facts  unmistakably  constitute  an 

imposing  argument  both  for  the  conclusions  reached  and  for 

the  self-clarifying  tendency  of  human  thought  within  its  own 

specific  nature  and  momentum  generally. 
Now  that  these  results  are  reached,  one  would  vainly  wonder 

how  human  reason  ever  arrived  at  the  old,  complicated,  irrele 

vant,  and  burdensome  entities  of  philosophy,  psychology,  and 

physics,  did  not  history  reveal  to  us  the  germ  of  the  whole  pro- 
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cess  of  misconception  in  man's  tendency  to  read  his  own  miscon 
ceived  self  into  every  object  of  his  wonder;  and  one  would 
vainly  conjecture,  also,  how  such  a  manifestly  clarifying  hypothe 
sis  as  that  reached  by  current  thought  should  fail  to  convince 
certain  remnants  of  following  that  still  cling  to  Transcenden 

talism,  did  not  history  also  give  us  the  key  to  this  in  man's 
primitive  and  traditionally  transmitted  love  for  the  mysterious. 

Of  course  this  requirement,  to  limit  causality  to  mere  regular 
ity  of  actual  happening,  forbids  the  aforetime  most  common 
practice  of  regarding  unchanging  entities,  of  one  sort  or  another, 

as  causes;  for  nothing  can  "happen"  save  in  some  change. 
This  remark,  if  followed  exhaustively,  would  bring  up  again  the 
possible  existence  of  entities  comprised  of  some  other  sort  of 
being  than  our  sensory  content.  And  while  there  is  no  reason  to 
reopen  that  subject  here,  yet  from  the  point  of  view  now  reached 
it  will  be  instructive  to  note  certain  historic  facts  markedly  illu 
minative  of  the  point  in  question. 

Already  we  have  observed  that,  primitively,  causes  were  more 
often  than  not  conceived  to  be  sources  of  compulsion  not  neces 
sarily  in  themselves  undergoing  contential  change  of  any  sort. 
And  we  may  note  that  the  common  notion  of  matter,  held  to  a 
comparatively  modern  date,  was  of  this  sort.  Matter,  it  was 
believed,  consisted  both  of  an  essential  part  that,  without  chang 
ing  in  itself,  was  the  true  cause  of  physical  motions,  and  of 
numerous  attributes  that,  though  they  were  forever  changing, 
were  yet  not  regarded  as  true  causes  at  all.  Plainly,  here  it 
was  the  confused  notion  that  a  thing  may  at  the  same  time  not 
change,  yet  comprise  traits  that  do  change,  which  stultified  per 
ception  of  the  fact,  open  to  observation  in  every  actual  occur 
rence,  that  all  causes  do  involve  changes,  of  some  sort,  within 
themselves. 

If,  now,  we  descend  to  the  later  date,  wherein  "  energy  "  was 
set  up  as  an  entity,  apart  from  matter,  we  see  the  confusion, 
which  was  before  wholly  concealed,  coming  partially  to  view, 
though  yet  unconsciously  and  incompletely.  For  while  matter 
was  no  longer  regarded  as  in  any  way  the  cause  of  motion,  and 
energy  was  made  its  sole  cause,  yet  at  least  a  new  distribution 
and  transmission  of  energy  within  matter  was  now  conceived  for 
every  physical  event.  Or,  at  least,  this  is  true  of  the  best  authors, 
though  not  infrequently,  by  others,  now  matter  and  again  energy 
was  regarded  as  the  true  cause  confusedly  and  with  the  boldest 
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contradiction  of  one  statement  by  another,  perhaps  in  one 
sentence. 

And  how  else  could  it  be,  so  long  as  "  mass,"  "  inertia,"  etc., 
were  still  held  to  be  "  attributes  "  of  matter  that  forever  pulled 

and  hauled  against  "  energy  "  in  determining  actual  motion !  But 
following  the  eradication  of  this  confusion  in  the  natural  develop 

ments  of  physics,  we  have  already  found  it  consummated  in  the 

current  hypothesis  which  reduces  the  outer  world  to  a  single, 

symbolized  space,  and  hunts  there  for  no  other  causes  than  such 
as  are  signified  by  the  changes  in  these  symbols. 

Correspondent  to  all  this  also,  as  we  have  seen,  have  been 
the  developments  in  psychology  and  philosophy  whereby  the 
bulk  of  modern  opinion  no  longer  believes  in  changeless  enti 
ties,  and  inclines  to  sensationalism.  But  putting  aside  for  the 

present  the  larger  problems  of  whether  or  not  all  metaphysics 

is  to  be  brought  eventually  to  the  general  hypothesis  of  "  content- 
ism  "  or  "  actualism,"  as  Professors  Paulsen  and  Wundt  have 
named  it,  and  of  how  such  a  result  may  affect  other  problems 

of  our  own  present  subject  of  "  causality,"  the  following  may 
now  be  set  down  with  entire  certainty  : 

The  profit  of  keeping  the  bare  facts  of  actuality  unentangled 
and  in  naked  view  has  in  history  so  unmistakably  demonstrated 

itself,  and  the  need,  to  this  end,  of  limiting  the  verb  "  cause  " 
and  all  its  derivative  and  connoting  parallels  to  mere  description 
of  the  lawfulness  observed  in  these  facts,  has  also  proved  itself 

so  unmistakably  that  it  may  now  be  safely  assumed  that  this 
curtailed  usage  will  continue  to  be  accepted  and  practised  by  all 
writers  of  first  rank  and  thorough  acquaintance  with  the  exigen 
cies  involved. 

225.  Lawfulness.  Causality  having  been  reduced  to  "  lawful 
occurrence,"  lawfulness  itself  demands  attention. 

A  glance  at  the  history  of  the  notion  shows  that  the  same 

tendency  to  vagueness  and  hypostasization  that  confused  the 
notion  of  causality,  at  the  same  time  confused  this. 

For  instance,  by  many  people  even  to-day  the  Law  of  Gravity 
is  regarded  as  a  specific  physical  thing;  and  we  saw  that  by 

physicists  generally  gravity  itself  was  considered  until  recently 

to  be  an  entity  residing  in  atoms  and  driving  or  pulling  them 
hither  and  thither.  But  under  the  current  hypothesis  that  casts 

out  all  entities  of  "  force  "  or  "  energy,"  and  reduces  physics  to 
mere  description  of  spatial  events,  there  can  be  no  two  points 
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of  matter  whose  actual  rates  of  motion  relative  to  one  another 

always  conform  to  the  formula  or  law  of  gravity  as  applied  to 
those  two  points  alone.  As  often  as  not  they  move  apart.  And 
the  most  the  law  can  ever  claim  is  that  the  movements  of  given 

points  conform  to  it  save  in  so  far  as  the  same  law  applied  to  all 
other  points  explains  why  the  actual  movement  is  different  from 
what  it  would  have  been  had  the  two  atoms  been  the  only  ones 
concerned. 

Under  these  conditions  the  verbal  law,  as  formulated  by  New 
ton,  rests  on  a  theoretical  system  of  description  that  proceeds 

quite  like  double-entry  bookkeeping.  First,  on  the  ledger  of 
physics,  it  theoretically  credits  the  universe  with  its  total  facts; 
next,  on  the  other  side  of  the  ledger,  it  writes  down  certain  deter 
mined  facts,  and  balances  by  theoretically  adding  the  remainder 
of  the  supposed  total  facts. 

Plainly  such  a  system  of  description  cannot  "  balance  "  or  prove 
true  within  any  given  fact  or  motion  alone.  Nor  is  this  half  the 
truth.  For  in  our  review  of  physics  we  found  reason  to  suspect 
that  the  traditional  bookkeeping  of  this  science  comprises  a  num 
ber  of  such  systems  that  still  again  complicate  and  balance  each 
other  because  based  on  antithetical  entities  that  equilibrate 

through  the  very  fictions  that  create  them;  as,  for  example,  the 
fictions  of  attraction  and  repulsion,  action  and  reaction,  energy 
and  inertia,  etc.  The  immeasurable  service  and  profit  of  these 
fictions  every  one  recognizes.  But  the  time  has  now  come  when 
it  is  also  to  be  recognized  that  they  may  do  immeasurable  harm, 
through  hiding  the  most  momentous  truths  as  well  for  civilization 
as  for  physics,  if  longer  misconceived  to  be  other  or  more  than 
they  really  are;  or  if  the  fictional  element  in  the  descriptions 

commonly  called  the  "  laws  "  of  physics  are  not  distinguished 
from  actual  facts  upon  which  they  are  supposed  to  rest. 

226.  But  we  must  do  more  than  this :  for  there  are  other 

confusions  surrounding  the  popular  notion  of  lawfulness. 
An  illustration  will  bring  one  to  view.  Suppose  two  exhibits 

of  fire-balls  shot  from  a  roman  candle !  In  one  let  the  balls  issue 

singly  and  alternately  red  and  blue  forever.  Of  such  a  stream  of 
events  every  one  would  say  its  lawfulness  were  of  the  highest  de 
gree.  In  the  other  case  let  an  infinite  heterogeneity  of  balls  issue 
at  each  successive  instant.  Of  this  every  one  would  say  it  were 
unlawful  in  the  highest  degree.  Yet,  the  two  streams  having 
occurred,  every  one  would  say  the  order  of  one  were  as  fixed  as 
that  of  the  other. 
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This  much  to  bring-  to  sharp  vision  the  truth  that  mere  fact, 
fixity,  or  inevitability  of  succession  does  not  constitute  lawfulness, 
which  is  something  more,  and  which  demands  fixity  of  recur 
rence  as  well  as  of  occurrence.  Or,  since  it  is,  perhaps,  more 

exact  to  speak  of  "  similarity  of  occurrence  "  rather  than  of 
"  recurrence,"  therefore  lawfulness,  or  at  least  the  lawfulness  with 
which  both  science  and  logic  deals,  demands  similarity  of  occur 
rence  as  distinguished  from  occurrence  in  the  abstract. 

227.  What  monstrous  harm  has  been  worked  in  philosophy 

through  using  the  word  "  law  "  and  its  derivations  indiscrim 
inately  in  these  two  meanings  will  perhaps  be  unsuspected  till  one 
examines  the  facts  with  reference  to  the  special  problem  of  caus 

ality.     Philology  tells  us  that  our  word  "  law  "  comes  from  the 

root  that  once  meant   "  lay,"   and   that,   primitively,    "  a   law " 
meant  an  edict  or  decree  laid  down  by  governmental  authority. 
Unmistakably,  here,  the  idea  was  of  fixed  occurrence;    and  this 
throws  light  on  the  fact  that  in  all  early  philosophic  discussion  (in 
any  language,  for  though  the  words  be  different  the  meanings 

and  their  derivation  are  similar)  when  "  causality  "  and  "  law  " 
are  considered,  they  are  conceived  rather  in  this  primitive  sense  of 

inevitability  than  in  that  of  successive  similarity.    The  "  demon  " 
notion  of  causality  is  an  example  of  this. 

But,  as  the  process  of  clarification  of  such  notions  slowly  pro 
gressed,  first  there  intervened  centuries  of  confusion,  wherein 

philosophers  chiefly  hunted  for  "  laws  "  and  "  causes  "  in  the  old 
sense  of  mere  inevitability,  and  then  the  sciences  with  psychology 
following  in  the  wake,  because  occupied  chiefly  in  hunting  for 
similarities  of  occurrence,  came  eventually  to  the  current  usage, 
which  limits  the  problem  of  causality  to  that  of  lawful  occurrence, 
and  that  of  lawfulness  to  similarity  of  succession;  and  which 
thus  disentangles  and  disengages  these  simpler  problems  from  the 
larger  ones,  of  creation,  of  primal  edict,  and  of  purposive  and 
divine  beginnings,  sharply,  and  it  is  hoped  forever. 

228.  But  this  much  being  accomplished,  there  is  entailed  as  a 
necessary  corollary,  or  rather  there  should  be  entailed  as  a  logical 

result  —  since    these    stricter    notions    have    been    too    recently 
attained  for  their  requirements  to  be  everywhere  recognized  — 
the  eradication  of  still  another  confusion  or  misconception.     Our 

fire-balls  may  also  bring  this  to  view.     Having  recognized  in  the 

one  case  a  "  high  degree  "  of  lawfulness,  and  in  the  other  a  "  low 
degree,"  we  are  reminded  that  lawfulness  may  be  of  any  degree. 
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Now,  unmistakably,  common  usage  often  accords  with  this 

view.  But  as  commonly,  and  specially  among  physicists,  law  is 

regarded  as  the  extremest  possible  antithesis  of  any  such  sort 

of  relativity.  It  is  the  confusion  lying  between  these  two  views 

that  must  be  cleared  up  and  removed  if  accurate,  sharp  results 
are  to  be  expected. 

But  having  arrived  at  the  above  results  this  now  is  a  simple 

matter.  The  fire-balls  will  again  serve  us.  If  the  red  ball  were 

followed  by  the  blue  ball  once  a  day,  as  night  is  followed  by 

morning,  this  would  be  esteemed  to  be  highly  lawful  by  every 
one ;  if  the  event  were  noted  only  once  in  the  history  of  the  world, 
it  would  be  esteemed  to  be  lawful  by  few ;  if  proof  showed  it  to 

occur  every  30,000  years,  forever,  or  even  like  the  glacial  period, 
it  would  again  be  called  lawful  by  all.  Plainly,  then,  common 
notions  concerning  relativity  and  degree  of  lawfulness  spring 

wholly  from  the  periods  or  patterns  of  recurrence,  as  they  are 

compared  in  the  facts,  and  they  spring  not  at  all  from  the  factor 
of  inevitability  of  occurrence;  and  we  may  be  the  more  sure  of 

this  by  noting  that  all  such  periods  being  actual  occurrences  are 
alike  inevitable  in  the  absolute  sense;  and  that  all  actual  unlaw 
fulness  is  as  inevitable  as  any  highest  degree  of  lawfulness. 

Moreover,  it  is  quite  easy  to  see  why  men  are  led  into  the  con 

trary  notion;  how,  having  formed  certain  expectations  of  recur 

rence,  they  exalt  this  expectation  into  an  ideal  demand  or  into 

a  special  pattern  of  occurrence  having  an  obligation  hitched  to  it 
that  nature  ought  to  comply  therewith;  and  then,  going  out  to 
hunt  for  the  facts  that  do  so  comply,  they  set  down  all  those  which 
do  correspond  as  lawful,  and  all  that  do  not  as  unlawful.  Scarcely 
do  I  need  to  point  out  further,  that  while  this  sort  of  compliance 
or  non-compliance  is  a  matter  of  human  observation  and  com 
parison  of  similarities,  it  is  often  misconstrued  to  be  a  successful 
or  unsuccessful  trait  of  nature  itself  with  reference  to  some  ideal 
decree  or  law  of  inevitability. 

229.  Now  the  subtle  bearing  of  these  misconceptions  in  history 
and  its  momentous  influence  throughout  the  developments  of 
philosophy  may  be  suggested  by  the  following  thoughts. 

If  recurrent  similarity  or  lawfulness  in  the  sense  now  defined 
is  a  trait  of  a  universe  it  is  easy  to  see  how  experimental 
investigation  should  determine  its  periods  or  patterns  or  laws 
of  recurrence  and  thus  gain  a  knowledge  of  it  proportional  to 
human  powers  of  observation;  whereas  of  a  universe  in  which 
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"  lawfulness  "  meant  no  more  than  fatal  following  from  some 
primal  or  creative  origin,  it  is  impossible  to  conceive  how  human 
powers  should  gain  any  knowledge  save  by  divinely  implanted 
intuition. 

Moreover,  if  in  a  universe  having  this  recurrent  type  of  lawful 
ness  two  schools  of  opinion  or  philosophy  regarding  it  should 
grow  up,  one  of  which  recognized  the  type,  and  profiting  by  it 
devoted  every  endeavor  to  empirical  investigations  and  to  the 
enlargement  of  hypothetical  conceptions  based  on  these  investi 
gations,  while  the  other  school  failed  to  recognize  this  true 
nature  of  law,  and  bent  its  endeavors  to  spinning  dreams  from 
whatever  notions  were  found,  from  generation  to  generation 

unaccountably  lodged  in  men's  heads,  and  therefore  deemed  by 
them  to  be  intuited  —  of  these  two  schools  respectively  one  could 
with  approximate  certainty  predict  the  outcome. 

Moreover,  again,  in  truth  just  what  we  discover  in  the  history 
of  mankind  are  these  two  schools  of  procedure :  on  the  one 
hand  is  the  school  of  science,  which  has  devoted  itself  to  obser 

vation,  and  has  slowly  reduced  its  "  causes  "  and  "  laws,"  both 
in  the  realm  of  physics  and  in  the  realm  of  mind,  to  such  occur 
rences  as  may  be  hypothetically  built  up  in  terms  of  the  recur 
rences  actually  observed;  and  on  the  other  hand  in  the  school, 
which  may  inoffensively  here  be  let  pass  without  a  name,  that 
proceeds  by  the  general  method  of  setting  up  some  one  or  an 
other  of  a  long  list  of  timely  ideals  as  the  ultimate  source  of  all 

things,  and  then  "  lawfully  "  deducing  them  from  it  by  "  lawful  " 
processes  of  intuitive  logic  in  accord  with  that  vague  misconcep 

tion  of  "  Law  "  which  makes  her  the  mere  blind  handmaid  of 
fatality  for  every  separate  dogmatist  that  uses  it. 

230.  Yet,  nevertheless,  and  though  unmistakably  the  course 
of  science  is  historically  identified  with  that  of  the  one  conception 
of  cause  and  law,  and  the  course  of  dogmatic  speculation  is  iden 
tified  with  the  other  conception,  still  I  shall  now  content  myself 
with  having  pointed  out  these  strikingly  suggestive  facts.  And 
observing  that  the  requirement  now  to  be  laid  down  has  no  neces 

sary  bearing  whatever  on  the  great  problems  of  theology,  epis- 
tomology,  intuition,  etc.,  save  such  as  is  involved  in  clear  thought 
and  statement,  I  now  base  the  following  declaration  on  the  de 
mands  of  literary  usage  alone,  as  one  not  likely  hereafter  to  be 
challenged,  i.  e.: 

For  the  same  reasons  that  "  causality  "  must  now  be  used  only 
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descriptively  of  LAWFUL  OCCURRENCE  so  "  lawfulness "  must 
only  be  used  descriptively  of  SIMILAR  OCCURRENCE,  that  is  de 
scriptively  of  successive,  similar  occurrences,  concretely  and  actu 
ally  happening. 

231.  As  to  contingency  and  necessity,  what  has  already  been 
said  should  clearly  indicate  their  true  nature. 

Because  contingency  is  most  frequently  associated  with  choice, 
therefore  those  who  allege  choice  to  be  causally  undetermined, 
commonly  couple  contingency  and  necessity  in  a  way  implying, 
therein,  an  antithesis  identical  with  that  between  indeterminism 
and  determinism.  But  while  necessity  and  determinism  are 
allied,  yet  contingency  and  indeterminism  are  as  antithetical  as 
possible.  For  example,  the  act  of  free  choice  is  alleged  to  be 
undetermined  just  because  it  is  held  not  to  be  contingent.  And 
the  common  error  of  identifying  contingency  with  indeterminism 
rises  from  confounding  the  causal  dependence  of  the  results, 
from  the  act  of  choice,  with  the  alleged  causal  independence  of 
the  act  of  choice  itself. 

Then,  too,  the  error  is  most  always  augmented  by  confounding 
premeditation  of  choice  with  actual  choosing.  Both  are  factual 

mental-processes,  yet  by  no  means  the  same. 
Also,  it  should  make  the  matter  clearer  to  observe  that  while, 

notoriously,  it  is  a  matter  of  dispute  whether  choice  is  deter 
mined  or  not,  yet  this  is  so  just  because  it  is  still  uncertain 
whether  or  not  any  definite  pattern  of  occurrence  always  or  law 
fully  precedes  choice ;  that  is,  whether  or  not  it  be  lawful  or 

non-lawful,  contingent  or  non-contingent,  determined  or  non- 
determined,  —  the  three  alternative  phrases  being  in  meaning 
identical. 

Then,  again,  the  matter  is  cleared  up  by  observing  how  the 

word  "  contingent "  is  as  well  misused  for  "  problematic  "  as  for 
"  indeterminate."  Indeed,  nearly  always  when  the  results  of 
choice  are  declared  to  be  "  contingent,"  what  is  really  meant  is, 
that  the  occurrence  of  the  choice  is  problematic. 

What  is  true,  similar  to  all  this,  regarding  necessity,  is  too 
obvious  to  need  statement. 

In  short,  if  the  factual  be  carefully  distinguished  from  the 
problematic  or  imagined,  and  the  definitions  I  have  laid  down 

for  the  words  "  causal "  and  "  lawful "  be  observed,  then  it 
should  be  clear  that  "  lawful,"  "  determinate,"  "  contingent," 
and  "  necessary,"  at  heart,  and  when  stripped  of  all  misuse  and 
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misleading  cow-notation,  all  denote  precisely  and  identically  the 
same  sort  of  occurrence,  namely  rhythmic  occurrence,  actual  or 

hypothetical,  as  the  case  may  be.  Or  again,  and  to  state  the 
same  truth  more  cogently,  all  these  words  are  but  ways  with 
different  connotations  for  denoting  the  same  set  of  facts  or 

suppositions. 
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IX. 

PRESENTATIVENESS. 

232.  HARDLY  could  a  worse  word  be  chosen  for  indicating 
at  first  hand  the  nature  of  the  trait  here  to  be  discussed  than  the 

one  which  passing  usage  compels  me  to  adopt.  But  by  a  look 
backward  we  may  gather  both  its  developing  history  and  its 
present  connotations. 

Before  the  mind  was  discovered,  men  vaguely  thought  of  the 
things  they  saw  immediately  about  them,  as  being  present  with 
themselves ;  and  thought  of  themselves  as  material  bodies.  After 
the  mind  had  been  discovered,  and  after  the  notions  taught  about 
it  by  Plato,  Aristotle,  and  the  ancients  had  been  corruptedly  recast 
in  accord  with  the  "soul  theories"  of  the  Middle  Ages,  then 
there  came  a  time  when  such  "  seen  things  "  were  thought  of  as 
seen  by  the  soul  or  mind,  and  as  being  "  presented  "  to  it  in  order 
to  be  seen.  Still  later,  and  slowly,  the  ideas  and  perceptions,  sup 
posed  to  be  formed  by  the  mind  of  the  outer  things,  began  to  be 
distinguished  more  and  more  from  those  things.  But  even  so  late 
as  Descartes  a  full  and  proper  distinction  between  the  inner  per 
ception  and  the  outer  thing-perceived  had  never  been  thought 
of;  and  for  the  reason  that  the  first-hand  spatial  appearance  of 
the  former  was  still  unsuspiciously  bestowed  on  the  latter. 
When  Berkeley  made  the  discovery  that  these  inner  spatial- 

looking  phantoms  were  affairs  of  the  mind,  the  "mental  phi 
losophy  "  of  the  day  began  to  regard  them  in  a  very  equivocal 
manner  that  yet,  under  the  circumstances,  was  wholly  natural. 
Still  believing  that  the  soul  or  mind  itself  was  an  entity  or  some 
thing  apart  from  these  phenomenal  apparitions,  it  began  to  talk 
of  these  latter  as  inner  objects  or  perceptions  which  were  as  much 
presented  to  the  mind  as  were  the  old  outer  things.  That  is  to 
say,  the  old  habitual  mode  of  regarding  these  "  objects  "  as  out 
side  the  body  was  merely  moved  up,  carelessly  and  obtusely,  in 
the  new  theory,  and  they  were  thought  of  as  separately  from  the 
soul  as  ever,  though  now  as  being  more  "  immediately  produced 
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by  it  "  and  "  rising  in  or  to  it,"  or  even  perhaps  (Lotze)  as  being 
a  "  shimmering  dress  worn  on  it."  It  was  at  this  time  that  all 
such  mental  apparitions  began  to  be  more  often  called  presenta 
tions,  the  practice  becoming  especially  common  in  German  writ 

ings  where  the  words  "  Anschatumgen  "  and  "  Vorstellungen  " 
were  the  equivalents  of  our  English  word. 

When,  later,  and  under  the  influence  of  Herbart,  Beneke  and 
a  growing  scientific  spirit  in  general,  the  modern  conception  arose 
which  does  away  with  the  assumption  of  any  soul  or  entity  in 

addition  to  the  content-process  of  the  mind,  and  that  regards 
the  mind  as  constituted  wholly  and  alone  by  these  sensory  events, 
then,  still,  the  same  old  words  were  used  as  formerly ;  and  these 

apparitions,  therefore,  are  now  called  "  presentations,"  though 
it  is  foreign  to  the  present  meaning  of  the  word  to  conceive  that 
they  are  presented  to  anything  whatsoever. 

233-  While  this  much  is  pretty  consistently  recognized  by 
most  psychologic  writers  of  the  present,  there  are  many  ways  of 
regarding  these  presentations,  that  were  formed  under  the  old 

"  soul  notion,"  and  that  have  been  carried  over  unobservedly 
to  our  latest  psychology  and  remain  to  deceive  regarding  some 
of  the  most  fundamental  matters  of  our  problem  and  to  hinder 
proper  study  of  the  full  nature  of  presentativeness. 

One  of  these  surviving  practices  is  that  which  leads  to  the 

conception  of  certain  parts  of  the  total  make-up  of  the  mind  at 
a  given  moment,  as  so  many  separate  perceptions,  and  to  the 
regard  of  certain  classes  of  presentations  as  uniquely  unlike  one 
another ;  or,  to  put  the  matter  more  cogently  that  hinders  recog 
nition  of  the  entire  content  of  the  mind  at  any  moment  to  be  a 
whole,  and  of  all  the  foregoing  classes  as  belonging  to  one  gen 
eral  family,  governed  by  one  set  of  laws.  This  will  come  to  view 
as  we  observe,  comparatively,  certain  peculiarities  in  the  presen 
tations  gained  through  each  of  our  different  sorts  of  sense  organs, 
and  certain  facts  of  their  production. 

First,  we  may  note  that  the  presentations  gained  from  the 
retina  differ  markedly  in  two  ways  from  all  the  others.  Not 
only  are  the  sensory  qualities  or  colors  very  varied,  but  they  are 
grouped  in  a  multitude  of  lineal  surface  and  perspective  effects 
marvellously  complex  and  vivid.  In  comparison  with  these,  the 
qualities  in  the  presentations  gained  from  the  skin  and  the  neural 
organs  of  touch  are  far  less  varied,  and  their  arrangement  or 
composition  is  less  vivid.  In  those  from  hearing,  while  the  tone 
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qualities  are  more  varied  than  those  of  touch  and  are  no  mean 
rivals  even  of  the  colors,  yet  their  grouping  is  simpler  than  that 
of  either;  and  is  commonly  distinguished  from  that  of  both  by 
describing  them  as  non-spatial.  The  sensations  of  smell  and  of 
taste  stand  between  those  of  tone  and  of  color  in  respect  to  variety 

of  quality,  but  in  presentative  make-up  are  still  again  more  simple. 
And.  finally,  our  muscle  and  visceral  sensations,  our  pains  and  a 
few  other  obscure  experiences  are  nearly  single  both  in  quality 

and  in  "  fusion." 
Now  whatever  fundamental  significance  we  may  find  in  these 

comparisons,  we  may  observe  that  none  was  discovered  in  history 
up  to  some  ten  years  ago.  But  rather  each  set  of  experiences  was 
regarded  as  forming  a  specific  class  by  itself,  and  the  spatial 
grouping  of  visual  and  tactual  presentations  still  again  constituted 
a  characteristic  separating  these  absolutely  from  all  the  rest. 

234.  If,  however,  we  examine  these  presentations  more  inti 
mately,  the  following  facts  appear. 

Choosing  first  those  of  the  eye,  we  discover  that  their  compo 
nent  qualities  are  produced  by  a  greater  number  of  neural  ter 
minals,  packed  into  smaller  compass  than  in  any  other  sense 
organ.  Then  the  cup  or  disc  in  which  these  terminals  are  fixed 
is  rotated,  by  the  various  muscles  of  the  eye,  back  and  forth, 
and  as  well  up  and  down,  through  every  direction  of  a  hemisphere. 
As  a  consequence,  the  changes  that  occur  in  the  continuous  field 
of  presentation  constituting  vision  forever  take  place  in  lineal 
series  that  correspond  to  the  successive  stimulations  of  the  lines 
of  infinitely  closely  packed  rods  and  cones  of  the  retina,  that  are 

marked  out  by  the  "  point  of  regard,"  sweeping  over  them  when 
the  eye  rotates;  or  similarly  as  a  line  is  marked  out  on  a  globe 
by  rotating  it  under  the  point  of  a  pencil. 

Moreover,  we  may  say,  roughly,  that  the  quality  resulting  from 
the  stimulation  of  any  point  may  be  any  color  of  the  spectrum, 
according  to  the  stimulus  that  falls  on  it.  In  general,  then,  it 
holds  good  that  the  complexity  of  serial  lines  of  stimulation  or 
combination  in  which  the  changes  of  quality  are  produced  in 
the  eye-presentations  perfectly  corresponds  with  that  marvellous 
complexity  of  presentative  grouping  which  we  noted  in  our  fore 

going  paragraph,  as  superior  to  that  of  all  the  other  "  classes  " 
of  presentations,  and  as  consisting,  markedly,  of  lineal  and  other 
geometric  and  perspective  appearances. 

Turning  next  to  the  skin,  we  again  find  that  the  anatomical 
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arrangement  of  the  nerve  organs  of  touch  are  such  as  expose 

them  continuously  to  stimulations  in  lineal  series  and  in  even  a 

greater  range  of  directions  than  that  afforded  the  retina,  because 

by  a  much  less  regularly  prescribed  field  of  rotation.  And  each 

single  nerve  end  yields  approximately  only  a  single  kind  of  quali 

tative  product.  Hence  we  observe  that  these  conditions  of  stimu 

lation  or  of  change  bear  precisely  similar  correspondence  to  the 

characteristics  of  touch  presentations  as  did  the  conditions  of  the 

retina  to  the  presentative  traits  of  vision.  That  is  to  say,  where 

great  complexity  of  serial  connection  or  lineal  stimulation  is 

permitted,  great  complexity  of  spatial  arrangement  obtains  in  the 

presentations;  and  in  proportion  as  the  individual  elements  are 

of  one  quality  or  of  varied  qualities,  so  the  serial  stimulation 

produces  in  the  one  case,  as  we  may  say,  monochrome  space- 

pictures,  and  in  the  other  cases  multichrome  space-presentations. 
Going  next  to  the  ear,  we  again  find  precisely  the  same  cor 

respondence  between  the  sort  of  serial  stimulation  or  changes 

afforded  by  the  sense  organ  and  the  degree  of  presentative  com 
bination  observed  in  the  result.  For  here  the  nerve  terminals  of 

hearing  are  so  fixed  in  the  rigid,  bony  cochlea  that  they  can  no 

longer  be  stimulated  in  squares  and  geometric  figures,  as  in  the 
skin  and  retina;  and  the  sort  of  serial  stimulations  that  come 

to  them  are  not  such  as  frequently  combine  the  different  individual 

nerve  ends  into  the  same,  oft-repeated  series.  Hence  the  sort  of 

stimulation  they  do  get  again  is  correspondent  to  the  presenta 

tions  they  yield  —  namely,  very  simply  and  non-spatially  com 
bined  harmonies  and  melodies  —  and  in  a  manner  strictly  parallel 

to  that  before  observed  between  the  conditions  of  the  eye  and 

skin  and  their  presentations. 

Moreover,  the  general  notion  that  I  am  seeking  to  broach 

having  been  fully  suggested  (that  is,  of  the  fundamental  rela 

tionship  existing  between  the  sort  of  stimulation  or  change  per 

mitted  in  any  sense  organ,  and  the  presentative  complexity 

worked  by  that  organ),  we  may  now  observe  that  it  holds  true 

for  the  remaining  sense  organs.  From  the  nose,  whose  nerve 
terminals  are  commonly  stimulated,  simultaneously,  in  a  mass, 

we  get  only  fused,  homogeneous  smells  —  never  lines,  nor  even 
continuously  running  scales  of  different  smells.  From  the  tongue 

we  only  get  "  fused  "  or  massive  tastes.  From  the  muscles, 
viscera,  joints,  pain  nerves,  and  perhaps  other  obscurer  sources, 

whose  nerve  ends  are  always  stimulated  in  bunched  groups,  and 
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never  in  sharply  defined  and  oft-repeated  single  series,  we  again 
get  just  the  sort  of  presentatively  crude  feelings  that  are  called 
for  by  our  rule. 
And  if  anything  were  needed  to  clinch  and  to  illumine  the 

rule,  it  should  be  found  in  such  facts  as  that  while  the  arrange 
ment  of  the  nerves  of  heat  and  cold,  in  the  skin,  affords  precisely 
the  same  opportunity  to  serial  stimulation  as  do  the  nerves  of 
touch  in  the  same  locality,  yet  because  changes  of  temperature 

always  affect  the  "  heat  and  cold  "  nerves  en  masse  rather  than 
in  serial  lines,  therefore  we  get  only  mass  presentations  of  feel 
ing  from  these  nerves,  instead  of  such  spatial  perceptions  as  we 
undoubtedly  should  get  were  they  stimulated  in  the  same  serial 
order  as  are  the  touch  nerves. 

It  must  be  admitted  as  an  undeniable  fact,  therefore,  that, 
universally,  complexity  of  serial  stimulation  and  change  runs 
lawfully  parallel  with  complexity  of  presentative  combination 
or  simultaneous  grouping  in  the  result.  And  as  an  unavoidable 
corollary  of  this,  it  must  be  recognized  that  the  different  degrees 
of  this  grouping,  observable  in  the  presentations  from  different 
sense  organs,  are  graded  examples  of  kindred  sort;  that  the 
different  phases  of  presentativeness,  such  as  visual  perspective, 
tactual  spaciousness,  musical  harmony,  composite  tastes  and 
odors,  and  completely  fused  muscle  sensations,  pains,  etc.,  are 
not  unrelated  forms,  as  has  traditionally  been  conceived,  but  are 
graded  species  of  the  same  general  family,  are  generated  in 
accord  with  one  general  law,  and  all  are  symbolic  of  the  outer 
world  in  proportioned  accord  with  that  law. 

235.  Unmistakably  this  brings  the  pictorial  aspect  of  our  sen 
sory  content,  or  its  presentativeness  in  general,  into  a  new  and 
fundamental  light,  never  remotely  conceived  of  save  in  very 
recent  science,  and  one  that  opens  the  door,  at  last,  to  deter 
mination  of  the  immediate  link  between  that  symbolic  trait  of 
the  mind  through  which  we  mainly  interpret  the  order  of  the 
outer  world,  and  the  serial  happenings  of  that  world  which 
directly  govern  this  presentativeness,  or  that,  in  other  words,  is 
at  first  hand  causally  symbolized  and  presented  in  it. 

The  infinite  importance  of  this  to  the  future  both  of  physics 
and  of  psychology  I  shall  not,  at  this  point,  strive  to  bring  to 
the  recognition  it  deserves;  nor  to  bring  forward  the  over 
whelming  evidence,  not  heretofore  collected,  and  lying  quite 
unsuspected  even  by  most  psychologists  because  of  the  recency 
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of  the  attention  given  it,  which  establishes  this  newly  perceived 

relationship.  But  rather  it  is  our  purpose  here  to  gain  close 

insight  into  the  nature  of  presentativeness  in  general.  Therefore, 

counting  the  several  comparative  examples  of  presentativeness, 

above  brought  forward,  to  be  instructive  for  this  preliminary 

purpose,  and  designating  such  comparative  differences  by  the 

general  phrase  Presentative  Forms,  we  may  now  note  the  one 

distinctive  trait  common  to  them  all,  and  that  must  be  rec 

ognized  as  the  essential  trait  of  presentativeness  everywhere. 

236.  This  we  can  now  not  better  or  more  pertinently  describe 

than  as  presentative  togetherness.    The  entire  uniqueness  of  this 

we  get  sight  of  by  reflecting  that  each  of  the  several  qualitative
 

components  found  "  together  "  in  any  given  presentation  might 

perfectly  well  exist  in  as  many  separate  minds.     In  short,  the 

ultimate  and  irreducible  fact  which  we  are  chiefly  hunting  for 

and  seeking  to  define  is  just  this,  —  that  such  sensory  compo 

nents  or  qualities  can  be  and  commonly  are  combined  in  this 

entirely    unique    "togetherness"    at    all;    and    it    is    just    this 

that   we   agree  to   indicate   in   general   by   the  abstract   phrase 

"  presentativeness." 

237.  We  may  sharpen  our  notion  of  this  sort  of  togetherness 

by  contrasting  it  with  another  absolutely  unlike  sort,  often  indis 

criminately  confounded  with  it,  in  the  past  history  of  philosophy ; 

the  resultant  confusion  from  thus  blindly  failing  to  observe  any 

difference  between  things  absolutely  unlike  having  been  respon 

sible  for  some  of  the  most  profoundly  empty  discussions  of  the 

world's   wisest   men.      This   other    sort    of    "togetherness"    is 

"  functional   togetherness."      Thus   we   often   say   two   planets, 

when  they  attract  each  other  by  the  laws  of  gravity,  or,  as  well, 

two  human  minds,  when  they  converse,  are  "  together  "  in  the 
same  universe.     But  it  now  being  recognized  by  every  one  that 

there   is   no   such   thing  as   outer   space,   in   which   objects   are 

spatial,  located,  and  related;    and  the  only  sort  of  relationship 

indicated  of  these  planets  and  minds,  in  our  last  example,  being 

one  of  causal  influence  or,  in  other  words,  one  of  merely  lawful 

togetherness,  therefore  it  should  be  plain  that  this  other  sort  of 

togetherness  is  as  unlike  that  indicated,  when  we  say  two  quali 

ties  are  "  together  "  in  the  same  presentation,  as  possibly  can  be. 

Failing  to  observe  the  utter  unlikeness  of  two  traits  commonly 

indicated  by  one  word,  it  is  no  wonder  that  the  classic  dispute 

as  to  whether  the  nature  of  the  universe  is  singular  or  plural, 
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was,  for  centuries,  not  brought  to  an  end.  But  comprehending 
the  distinction,  it  should  now  be  clear  beyond  equivocation  that 
while  the  world  is  functionally  a  unit,  or,  in  other  words,  is  all 
governed  as  a  whole  by  certain  causal  laws,  it  is  as  unmistakably 
not  a  presentative  whole,  but  is  presentatively  plural.  Moreover, 
this  distinction  being  clearly  grasped,  the  unique  togetherness 
that  combines  different  qualities  in  a  single  presentation  or 
simultaneous  state  of  one  mind,  should  also  be  the  more  clearly 

grasped. 
238.  But  still  other  false  ways  of  regarding  presentations  grew 

up  in  the  old,  traditional  psychology,  and  still  remain  to  hide  the 
true  nature  of  naked  presentativeness  which  it  is  necessary  to 
clear  up  before  much  solid  headway  can  be  made  in  deciphering 
the  sort  of  outer  world  that  is  symbolized  or  betrayed  in  and 
through  our  presentations. 

A  main  one  of  these  ways  we  may  reach  as  follows :  From  the 
point  of  view  that  all  our  mental  processes  are  comprised  of 
changing  sensory  content,  the  simile  of  the  modern  kinetoscope 
is  perhaps  the  best  to  bring  the  true  nature  of  the  mind  to  view. 

Every  one  to-day  has  seen  these  moving  pictures,  and  has  seen 
them  in  colors  as  well  as  in  plain  black  and  white.  And,  in  order 

to  make  the  simile  an  accurate  and  convenient  "  tool  of  descrip 
tion,"  it  is  only  necessary  to  bear  in  mind  that  the  mind's  pic 
tures  and  process  do  not  happen  on  any  screen,  but  that  the  bare 
qualitative  presentations,  as  they  transform  successively  one  into 
the  next,  are  the  whole  thing. 

239.  Now,  conceiving  such  a  moving-mind  to  be  set  at  work 
before  us,  the  particular  error  traditionally  and  commonly  made 
of  it,  and  that  I  am  now  to  correct,  is  one  that  rises  through  fail 
ing  to  discriminate  between  the  total  effects  constituted  by  the 
successive  transformations  happening  in  the  running  process  or 
picture,  and  the  momentary  or  static  condition  that  would  charac 
terize  any  given  picture  or  presentation  in  case  the  changes  should 

cease  and  the  picture  stand  unchangingly  fixed  and  "  stock-still." 
Of  course  we  know  that  if  the  kinetoscope  stops  running 

the  apparent  motion  of  its  picture  vanishes  instantly;  a  single 
photographic  negative  is  projected  on  the  screen ;  and  as  this 
remains  stationary  and  unchanging  the  effect  is  wholly  unlike 

that  of  the  "  moving  picture."  In  a  word  all  motion  has vanished. 

240.  Now  this  being  so,  it  is  one  of  the  most  important  truths 

14 
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in  the  whole  realm  of  psychology  to  note  that  the  true  nature  of 

a  presentation  is  that  of  the  single,  unchanging,  and  stock-still 
pictures  of  the  kinetoscope;  the  one  that  is  thrown  when  its 
wheel  is  stopped  and  ceasing  to  revolve,  throws  only  the  one 
picture,  rather  than  the  many  unlike  and  transforming  ones  which 
produce  the  effect  of  apparent  motion.  And  because  it  has  been 
demonstrably  determined,  since  Herbart  first  gained  an  inkling 
of  the  matter,  that  most  of  those  distance  effects,  in  our  mental 
perceptions,  which  at  the  very  least  involve  in  a  very  large  meas 
ure  the  lineal,  geometric,  and  perspective  effects  commonly 

summed  up  under  the  phrase  "  spatial  presentations  "  -  because 
it  has  been  shown  that  these  distance  effects  are  chiefly  wrought 

by  the  serial  transformations  happening  in  the  mind's  moving- 
picture,  therefore  there  is  grave  reason  to  suspect  that  most  of 

what  in  Kant's  time  was  known  as  "  spatial  form,"  and  that  the 
ordinary  man  mistakes  for  the  actual  form  of  outer  things, 
would  vanish  utterly  were  these  successive,  transforming  changes 

of  quality  in  the  mind's  kinematic  picture  to  cease.  In  short, 
there  is  great  reason  to  surmise  that,  if  the  flow  of  the  mind 

should  stop,  all  the  so-called  spatial  appearance  of  things  might 
vanish  as  utterly  as  all  appearance  of  motion  vanishes  the  instant 
the  wheel  of  the  kinetoscope  stops. 

241.  The  immeasurable  importance  of  this  to  the  problem  of 
determining  the  true  nature  of  the  outer  world  of  physics  cannot 
fail  to  be  caught  by  every  one.  For  if  it  should  turn  out  that  the 
spatial  and  geometric  appearance  of  things  is  not  even  a  statical 
or  simultaneous  effect  of  single  presentations  alone,  it  is  certain 
that  any  static  or  permanent  condition  of  outer  things,  or  of 
relationship  between  them,  correspondent  to  what  is  commonly 
conceived  of  as  their  spatial  arrangement,  will  be  less  sought  for 
and  conceived  of  than  ever.  And  while  this  is  not  the  particular 
point  aimed  to  be  brought  out  by  what  I  am  now  saying,  yet 
unmistakably  if  this  probable  genesis  and  maintenance  of  inner 
spatial  effects  be  at  all  grasped,  then  it  must  stand  out  clearly 
that  the  traditional  notions  of  presentations  must  be  profoundly 
modified ;  and  that,  to  get  at  the  true  nature  of  presentations  in 
general,  inquiry  must  be  directed  to  determining  how  much  of 
these  spatial  and  extended  appearances  is  due  to  the  successive 
changes  of  the  mind,  and  how  much  to  that  simultaneous  to 
getherness  which  is  alone  true  presentativeness. 

Or  to  put  the  whole  matter  more  cogently  and  systematically, 
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with  reference  to  the  six  ultimate  and  elementary  characteristics 
with  which  we  are  to  build  up  the  universe,  in  order  to  get  at 
the  true  nature  of  naked  presentativeness,  we  must  accurately 

determine  how  much  of  the  mind's  total  effects  are  due  to  it, 
and  how  much  to  change,  law,  quantity,  quality,  and  their 
combinations. 

Again  I  must  emphasize  the  assertion  that  it  is  not  the  main 
purpose  of  this  chapter  to  treat  fully  of  the  ultimate  differences 

that  are  to  be  discriminated  and  explained  as  between  "  extended 

perceptions  "  (such  as  those  of  vision),  spatial  but  non-extended 
presentations  (such  as  might  remain  if  our  process  of  vision 

stood  still),  and  non-spatial  but  quantitative  presentations  (such 
as  a  single  sensation  of  smell  or  of  pain).1  All  that  I  am  now 
striving  to  do  is  to  strip  away  some  of  the  main  illusions  that 

have  accumulated  in  the  na'ive  but  natural  developments  of  psy 
chology  in  past  centuries;  to  get  a  sharper  and  more  accurate 
view  of  bare  presentativeness  in  its  own  intrinsic  and  uncompli 
cated  simplicity,  and  in  its  various  grades  or  phases;  to  orient  a 
little  in  history,  as  well  the  old  illusions,  their  causes,  the  advanc 
ing  developments  that  have  led  and  are  leading  to  their  correction, 

and  the  truer  views  that  are  now  being  "  summarized  "  or  fore 
shadowed  by  these  developments  and  corrections;  and,  finally, 
for  our  future  use,  to  bring  forth  in  the  present  focus  of  science 
as  clean  a  notion  of  presentativeness  in  as  wide  a  horizon  of 
preparatory  comprehension  as  is,  at  the  present  stage  of  this 
Introduction,  possible.  And  hoping  now  to  have  obtained  a  fair 
outline  of  at  least  two  of  the  main  hindrances  to  a  proven  con 

ception  of  our  subject,  —  namely,  the  one  that  has  prevented  rec 
ognition  of  the  fact  that  the  presentations  from  our  different 
sense  organs  all  belong  to  one  family,  generated  by  a  common 
law,  and  the  one  that  hides  the  naked  nature  of  mere  presenta- 
tive  togetherness  under  the  deceptive  effects  that  come  from  the 

successive  changes  of  the  mental  field,  —  having  done  this  we 
may  now  pass  on  to  consider  a  third  and  the  last  misconception 
that  I  shall  find  room  for  here. 

242.  This  last  cloud  hiding  a  right  understanding  of  presen 
tativeness  is  a  primitive  nimbus  of  misconception  regarding 
knowledge.  We  cannot  more  quickly  get  to  the  heart  of  it  than 

1  For  the  suggestion  that  a  difference  may  eventually  be  required  to  be  made  be 

tween  "  extended,"  "spatial,"  and  "quantitative,"  see  §  206,  (6). 
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through  the  following  quotation  from  perhaps  the  most  brilliant 

of  modern  psychological  text-books: 

"  Now  the  relation  of  knowing  is  the  most  mysterious  thing  in  the 

world.  .  .  .  The  psychologist's  attitude  towards  cognition  will  be 
so  important  in  the  sequel  that  we  must  not  leave  it  until  it  is  made 
perfectly  clear.  It  is  a  thoroughgoing  dualism.  It  supposes  two 
elements,  mind  knowing  and  thing  known,  and  treats  them  as  irre 
ducible.  Neither  gets  out  of  itself  or  into  the  other,  neither  in  any 
way  is  the  other,  neither  makes  the  other.  They  just  stand  face  to 
face  in  a  common  world,  and  one  simply  knows,  or  is  known  unto, 
its  counterpart.  This  singular  relation  is  not  to  be  expressed  in  any 
lower  terms,  or  translated  into  any  mere  intelligible  name.  Some 

sort  of  signal  must  be  given  by  the  thing  to  the  mind's  brain,  or  the 
knowing  will  not  occur  —  we  find  as  a  matter  of  fact  that  the  mere 
existence  of  a  thing  outside  the  brain  is  not  a  sufficient  cause  for 
our  knowing  it :  it  must  strike  the  brain  in  some  way,  as  well  as  be 
there,  to  be  known.  But  the  brain  being  struck,  the  knowledge  is 
constituted  by  a  new  construction  that  occurs  altogether  in  the  mind. 
The  thing  remains  the  same  whether  known  or  not.  And  when 
once  there,  the  knowledge  may  remain  there,  whatever  becomes  of 

the  thing."  (James's  Psychology,  I,  p.  216  ff.) 

And  having  said  this  for  himself,  the  learned  author  then  quotes 

Professor  Bowne's  more  detailed  account  of  how  we  come  to 
know  an  outer  object,  as  follows : 

"  We  begin  with  complete  trust  in  physics  and  the  senses,  and 
are  forthwith  led  away  from  the  object  into  a  nervous  labyrinth, 
where  the  object  is  entirely  displaced  by  a  set  of  nervous  changes 
which  are  totally  unlike  anything  but  themselves.  Finally  we  land 
in  the  chamber  of  the  skull.  The  object  has  gone  completely,  and 

knowledge  has  not  yet  appeared.  Nervous  signs  are  the  raw 
material  of  all  knowledge  of  the  outer  world,  according  to  the  most 
decided  realism.  But  in  order  to  pass  beyond  these  signs  into  a 

knowledge  of  the  outer  world,  we  must  posit  an  interpreter  who 
shall  read  back  these  signs  into  their  objective  meaning.  But  that 
interpreter,  again,  must  implicitly  contain  the  meaning  of  the  uni 
verse  within  itself ;  and  these  signs  are,  really,  but  excitations  which 
cause  the  soul  to  unfold  what  is  within  itself.  Inasmuch  as,  by 
common  consent,  the  soul  communicates  with  the  outer  world  only 

through  these  signs,  and  never  comes  nearer  the  object  than  such 
signs  can  bring  it,  it  follows  that  the  principles  of  interpretation 
must  be  in  the  mind  itself,  and  that  the  resulting  construction  is 
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primarily  only  an  expression  of  the  mind's  own  nature.  All  reac 
tion  is  of  this  sort :  it  expresses  the  nature  of  the  reacting  agent, 

and  knowledge  comes  under  the  same  head."  (Bowne's  Metaphysics, 
p.  409.) 

The  crucial  notions  embodied  in  all  this  are :  ( i )  "  The  rela 
tion  of  knowing  is  the  most  mysterious  thing  in  the  world  "  ; 
(2)  this  most  mysterious  thing  is  wholly  a  peculiarity  of  "the 
mind  itself";  and  (3)  all  knowledge  "is  primarily  only  an  ex 

pression  of  the  mind's  own  nature." 
And  the  importance  of  this  to  the  right  comprehension  of 

presentativeness  lies  in  the  following  argument,  which  those  who 
hold  the  above  conception  of  knowledge  deduce  from  it : 

"  Since,  according  to  the  modern  conception,  the  mind  is  but 
a  continuously  transforming  kinetoscopic  picture  or  succession 
of  presentations,  and  since  the  mystery  of  knowing  is  wholly  a 

peculiar  function  of  the  mind,  therefore  '  knowing '  must  be  a 
mystery  of  some  single  presentation  or  '  state  of  the  mind.'  ' 

But  without  pointing  out  the  grosser  error  in  this  argument, 
which  I  shall  bring  to  view  further  on,  on  the  very  face  of  the 

case,  since  "  the  mind  "  is  admitted  to  be  a  succession  of  trans 
formations  or,  in  other  words,  is  a  process,  therefore  "  knowing  " 
may  very  well  be  a  mental  process  rather  than  exclusively  a  trait 
of  any  single  state  of  mind  or  presentation.  And  if  so,  then 

"  knowing  "  is  not,  as  Professor  James  claims,  "  a  singular  rela 
tion  that  is  not  to  be  expressed  in  any  lower  terms,"  but  is  to  be 
resolved  into  the  component  elements  that  make  up  the  compound 

"  process  " ;  namely,  into  the  qualitativeness,  quantitativeness, 
and  presentativeness  that  combine  to  form  each  successive  state 
of  the  process,  the  changedbleness  whereby  the  successive  trans 
formations  become  possible,  and  the  lawfulness  which  govern 
these  changes. 

Moreover,  if  it  once  be  recognized  that  knowing  is  a  process 
that  can  be  analyzed,  taken  to  pieces,  and  resolved  into  com 

ponent  "  lower  terms,"  who,  then,  knows  to  what  simpler  terms 
it  shall  not  be  reduced  that  contain  no  greater  mystery  than  the 
moving  of  a  piston  by  steam,  or  the  materialistic  process  of 
photography,  or  any  other  process  of  ordinary  physics ! 

243.  But  before  exposing  the  main  error  in  Professor  James's 
hasty  but  traditional  assumption,  I  must  still  a  little  more  clearly 
bring  out  certain  features  of  the  knowing  process,  of  which  the 
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quotations  I  have  given  betray  no  hint.  And  for  this  I  will  use 

quotations  from  Professor  Ladd's  remarkable  chapter  on  "  Pri 
mary  Intellection."  (Psychology,  Descriptive  and  Explanatory, 
chapter  xiv.) 

"  Primary  Intellection  is  not  so  much  a  faculty  —  in  the  sense  of 
being  a  form  of  mental  life  separable,  at  least  by  a  process  of 
abstraction,  from  other  closely  allied  forms ;  it  is  rather  that  very 
activity  which  furnishes  conditions  to  the  formation  of  every 
psychosis  as  related  to  others  in  the  stream  of  consciousness.  .  .  . 
Every  state  of  consciousness  is  not  only  capable  of  being  regarded 
on  the  side  of  passive  content  of  consciousness;  it  must  also  be 

regarded  on  the  side  of  active  '  discriminative  consciousness.'  .  .  . 
Self-activity  and  awareness  of  such  activity  are  of  the  very  essence 
of  every  content  of  consciousness.  .  .  .  Respecting  the  special 
Physiological  Conditions  of  the  activity  called  Primary  Intellection, 
we  have  little  or  no  scientific  information.  ...  As  a  psychical  act 
it  implies  the  bringing  into  the  unity  of  consciousness  of  two  or 
more  sensations,  feelings,  or  ideas ;  and  the  dealing  with  them  there, 
as  it  were,  according  to  relations  of  similarity  or  difference  con 
sciously  determined.  .  .  .  On  attempting  further  analysis  of  the 
activity  called  discriminating  consciousness  or  Primary  Intellection 
.  .  .  we  may  say  —  the  immediate  awareness  of  resemblance  is  the 
first,  and  it  is  the  constant,  form  of  intellection  necessary  for  all 
elaboration  of  experience,  for  the  most  inchoate  organisation  of 
mental  life.  Nor  need  we  be  disturbed  because  we  have  reached 
here  a  limit  to  all  our  work  of  analysis.  .  .  .  Some  sort  of  Rudi 
mentary  Judgment  is  involved  in  the  earlier  and  most  primary 
intellectual  processes.  ...  In  other  words,  the  conscious  affirmation 
of  relations  of  resemblance  or  difference  between  the  consciousness 

is  the  primitive  form  of  judgment." 

It  will  be  observed  that  the  fundamental  notion  embodied  in 

all  this  last  is  of  the  same  nature  as  that  expressed  in  what  was 
before  quoted  from  Professor  James;  the  difference  being  that 
the  latter  author  had  in  mind  our  knowledge  of  outer  objects, 
and  Professor  Ladd  our  knowledge  or  discrimination  of  our  own 
internal  mental  states. 

In  both  cases  the  crucial  point  is  that  knowing  is  made  an 

ultimate  and  irreducible  "  faculty,"  "  activity,"  "  relation,"  or 
"  power,"  exclusively  characteristic  of  the  "  knowing  state " 
alone.  And,  indeed,  if  we  follow  Professor  Ladd,  who  in  this 

matter  gets  more  intimately  and  pertinently  into  the  require- 
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ments  involved  than  does  his  meteoric  rival,  not  only  is  this 

unique  power  a  trait  of  certain  knowing  states,  but  "  every  state 
of  consciousness  "  must  be  credited  with  "  primitive  "  and  "  pri 
mary  "  discrimination  and  knowledge.  And  this  is  the  central 
point  I  have  in  mind  for  the  whole  of  our  present  discussion; 
for  if  discriminative  and  immediate  power  to  know  must  be 
credited  to  every  state  of  mind,  plainly  it  must  be  a  trait  or  fac 
ulty  embraced  in  the  presentativeness  which  is  the  main  subject 
of  this  chapter. 

As  to  this  general  notion  of  the  immediacy  and  irreducibleness 
of  knowledge,  we  may  note  that  nothing  is  more  characteristic 

of  man's  notions  of  his  mental  processes,  from  the  beginning  of 
history,  than  to  conceive  them  in  just  this  lump  manner.  Indeed 
there  is  not  a  mental  process  known  to  psychology,  or  even  for 
that  matter  a  process  of  physics,  that  has  not  primitively  and  at 
first  been  conceived  in  just  this  vague  and  uncomprehended  way; 
and  the  entire  history  of  physics  and  of  psychology  is  but  a  con 

tinued  resolution  of  such  "  irreducible "  process  into  detailed 
process.  When,  therefore,  any  man  in  so  far  forgets  this  most 
striking  lesson  of  history  as  to  declare  any  psychologic  act 

"  irreducible  "  and  "  uniquely  mysterious  "  just  because  it  has 
not  yet  been  resolved,  it  must  be  firmly  recalled  that  the  pre 
sumptions  are  against  him,  and  that  further  developments  of 
this  difficult  science  will  reveal  what  to  him  is  hidden. 

In  faithful  recognition  of  this  profound  admonition  I  will 

now  bring  forward  quite  an  opposite  view  of  "  knowledge  "  to 
that  above  indicated,  and  one  that,  crystallizing  from  the  latest 
wealth  of  psychologic  science,  will  again  strip  from  around  the 
true  and  ultimate  nature  of  presentativeness  one  of  the  functions 
that,  in  the  past,  has  most  commonly  and  wrongly  been  muddled 
up  with  it.  I  do  not  enter  here  upon  a  full  elucidation  of  the 
problem  of  knowledge.  I  undertake  only  so  much  of  it  as  will 
make  clear  that  presentativeness,  or  the  unique  trait  of  different 
qualities  being  bound  together  in  a  single  mental  state  or  picture 
rather  than  in  several,  does  not  necessarily  involve  knowing  or 
discriminating  of  any  sort  or  at  all. 

244.  Our  kinetoscopic  mind  shall  again  help  us.  Suppose  a 

man  open  his  eyes,  look  at  his  pen,  and  then  his  mind  stop,  stock- 
still.  Moreover,  let  there  be  eliminated  from  his  mind  everything 
but  the  single  presentation  constituting  his  vision  of  his  pen; 
and  for  the  sake  of  clearer  illustration  let  this  presentation  or 
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image  be  as  spatial  in  appearance  as  the  most  naive  of  men 
would  conceive  it  to  be.  And  to  complete  our  suppositions  about 
it,  let  there  be  spunged  away  from  this  mental  picture  every 

suspicion  of  "  primary  intellection,"  "  discrimination,"  "  know 
ing,"  or  "  knowledge  of  "  any  fact  or  relation  ever  formerly 
comprised  in  that  picture  or  possible  to  attribute  to  it.  In  short, 
let  it  be  thought  of  as  destitute  of  any  sort  of  knowing  activity, 
as  a  chromo  of  Niagara  is  of  any  knowledge  of  Niagara.  This, 
now,  shall  be  our  kinetoscopic  mind  at  rest,  and  before  it  begins 
to  change  and  transform  through  those  resolving  processes  which, 
as  I  shall  contend,  are  essential  to  knowledge. 

245.  Crucial  is  it  to  note  of  this  picture  that,  according  to 
the  philosophic  conception  which  we  have  seen  crystallizing  out 

of  the  main  stream  of  the  world's  developing  thought,  and  to 
which  all  physics  and  psychology  seem  now  to  be  turning  its 
hopes,  it  is  in  ultimate  constitution  and  nature  in  no  way  differ 
ent  from  any  other  object  of  nature.  By  this  conception  all 
physical  objects  are  comprised  of  just  such  sensory  qualities  as 
is  this  presentation,  and  every  outer  object,  thing,  and  atom 
stands  also  in  some  presentation  of  the  same  fundamental  sort 

as  this  one,  though  perhaps  not  such  a  complex  and  "  high- 
graded  "  one. 

Moreover,  we  must  not  forget  that  by  this  philosophic  concep 
tion  this  presentation  in  question  is  not  to  be  confounded  with 

the  outer  pen  which,  as  we  commonly  say,  the  man-of-our-kine- 

toscope  "saw."  His  vision  of  the  pen  is  one  thing;  the  pen 
itself  is  another  thing.  Both  are  comprised  of  sensory  qualities, 
and  both  have  these  qualities  bound  up  presentatively.  The 
qualities  of  the  real  pen  we  can  only  cogitate  about  theoretically, 
for  the  reason  that  our  scientific  knowledge  at  present  is  insuffi 
cient  to  press  the  inference  further  than  that  they  are,  in  general, 
the  same  sort  of  content.  And  the  presentativeness  of  the  real 
pen  we  can  even  less  profitably  conjecture;  for  all  we  know  the 

"  real  pen  "  may  comprise  as  many  presentative  pictures  as  it 
comprises  physical  atoms.  All  we  can  do,  or  need  to  do  at 
present,  is  to  infer  and  to  assume  that  the  real  pen  and  our 
main  presentation  are  parts  of  the  same  universe,  or,  as  Lotze 

would  say,  are  parts  of  its  "  ultimate  order  " ;  that  they  are  like 
in  nature  and  subject  to  the  same  universal  laws  of  "  change." 

But  more  important  than  all  else  is  it  to  remember  of  this  last, 
that  they  are  under  the  same  laws  of  change,  and  that  when  the 
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pen  changes  in  those  ways  that  cause  different  paths  of  transfor 
mation  which  physics  calls  transmission  of  light,  then,  if  our 
kinetoscope  be  running  in  normal  condition,  must  our  mental 
picture  change  accordingly. 

246.  All  this  having  been  stated,  let  us  start  up  our  kineto 
scope,   in  so  far  as  that  the  primary  picture,  which  we  have 
supposed  for  it,  shall  change  in  those  ways  which  we  may  con 
ceive  to  be  determined  by  the  changes  in  the  outer  pen  that  com 
monly  affect  the  eye  and  brain.     So  far,  roughly  speaking,  we 
have  nothing  but  a  moving  picture  of  just  that  visual  sort  which 
might  be  thrown  on  the  theatre  curtain  when  nobody  was  there 
to  look  on. 

But  next  we  will  suppose  the  man's  brain  to  start  working  in 
its  normal  ways  for  throwing  other  content  into  its  resultant 

mind-picture  than  that  of  vision,  and  not  to  start  wholly  at  once, 
but  wheel  by  wheel  and  turn  by  turn  as  we  shall  deem  convenient 
for  observing  each  addition,  its  intrinsic  nature,  and  what  may 
result.  And  for  the  first  addition  let  the  wheels  work  so  as  to 

throw  into  the  same  presentation  or  state  of  mind  with  that 

before  produced  "  a  concept  of  a  pen  in  general." 
247.  Surprising  may  it  be  to  some  that  I  thus  speak  of  this 

added  concept  being  thrown  into  the  same  presentation  with  the 
former  visual  picture  of  the  pen;    for  to  these  persons  this  will 
seem  as  absurd  as  to  speak  of  seeing  a  concept  lying  in  the 

middle  of  one's  bed.     But  if  so,  this  is  but  a  mishap  of  utterly 
misconceiving  the  nature  of  "  a  presentation  "  such  as  that  with 
which  modern  psychology  deals ;   a  mishap  that  comes  from  the 

traditional  error,  already  mentioned,  of  taking  "  a  presentation  " 

to  mean  only  a  part  of  the  mind's  total  field  and  confining  it  only 
to  those  vivid  parts  commonly  thought  of  as  separate  objects. 

Rightly  to  comprehend  modern  psychology  at  all,  we  must 
observe  that  in  the  strict  sense,  and  when  speaking  of  presenta- 
tiveness  in  its  fundamental  uniqueness,  it  must  always  be  under 
stood  to  embrace  all  the  content  of  the  mind  in  one  and  the  same 
presentation. 

In  short,  such  a  total  presentation  is  a  whole  mind,  and  when 
even  the  human  mind  is  referred  to  in  this  strict  sense,  it  is  to  be 
conceived  as  such  a  single  transforming,  kinetoscopic  picture, 
and  nothing  more  or  less.  Or,  to  get  at  the  matter  sharply,  when 
we  speak  of  such  a  picture,  one  must  no  longer  think  of  it  solely 

as  a  visually-spatial  picture,  but  rather  as  one  wherein  smells, 
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tastes,  pains,  memory  pictures  of  all  these,  and  as  well  abstract- 
concept  pictures,  emotion  pictures,  and  a  lot  of  other  obscure 

and  curious  mental  fish  not  commonly  transfixed  and  "  got  a  good 
look  of  "  by  the  ordinary  man,  are  also  bound  up  into  the  same 
presentative  circumference  or  mind. 

248.  We  now  have  a  mental  vision  of  the  pen  and  "  a  concept 
of  a  pen  in  general  "  in  the  same  mental  field  or  presentation. 
But  what  sort  of  a  mental  fish,  pictorially,  is  this  concept?  It  is 
made  up  of  some  sort  of  sensory  qualities;  but  of  what  sort  or 
sorts,  and  how? 

Well,  it  is  made  up  very  differently  in  different  persons,  and 
still  more  variously  in  the  same  person  at  different  times. 

If  the  thinker  be  of  a  certain  slow  and  explicit  sort,  it  may 
be  a  tolerably  sharp,  visual  memory  image  of  some  particular 
pen;  an  extremely  faint  and  fleeting  copy  of  some  vision  of 
some  pen,  just  as  Berkeley,  Hume,  and  others  have  claimed  it 
always  must  be. 

Or  if  the  thinker  be  of  another  type,  it  may  be  of  the  "  generic 
image "  sort.  That  is,  its  make-up  may  be  compared  to  what 
would  result  if  a  photograph  of  every  pen  the  thinker  had  ever 
in  his  life  seen  and  felt  and  handled  should  be  successively  photo 

graphed  upon  the  same  negative;  which  is  but  saying  it  would 
be  a  confused  blur  of  no  defined  quality  or  form  whatever. 

Or  if  the  thinker  be  of  a  certain  oratorical  type,  the  conceptual 

image  of  "  a  pen  in  general  "  may  have  become  reduced  to  a 
mere  muscle-sense  picture  of  the  movement  of  the  lips  in  pro 

nouncing  the  word  "  pen." 
Or  still  again,  and  to  bring  out  the  main  point  involved,  let  us 

assume  the  purely  theoretical  case  of  an  absolutely  perfect  thinker, 
from  the  point  of  view  of  brain  action,  and  in  his  case,  and  in 
quick  thinking,  there  might  well  absolutely  no  content  appear  in 

the  mind's  presentative  field  to  represent  the  mental  act  of  con 
ceiving  or  perceiving  the  particular  pen  now  before  our  kineto- 
scope.  All  would  depend  upon  what  the  man  was  doing  and 
thinking.  If,  having  just  sat  down  at  his  table,  he  saw  the  pen, 
he  might  well  pick  it  up  automatically ;  and  then  the  next  change 
in  his  kinetoscopic  picture  might  be  of  the  pen  moving  over  the 
white  paper.  That  is  to  say,  the  working  of  his  brain  and  lower 
nervous  centres  might  be  such  as  to  bring  the  pen  to  his  hand 
and  to  his  paper  without  any  sensory  representation  of  these 

adjusting  activities  finding  their  way  into  his  major  field  of  con- 
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sciousness  at  all.  And  just  so,  to  continue  our  exaggerated 
example  of  a  perfect  thinker,  if  it  were  true,  as  some  very  obtuse 
people  assert,  that  "  to  perceive  a  pen  to  be  a  pen  "  there  must 
successively  come  into  the  field  of  presentation  a  memory  image  of 
every  experience  possible  to  be  obtained  from  each  separate  prop 
erty  making  up  "  pens  in  general,"  -  i.  e.,  its  shape,  color,  hard 
ness,  weight,  etc.,  —  still  all  this  vast  panorama  might  be  enacted, 
transformingly,  in  our  subject's  kinetoscopic  picture,  yet  not  one 
slightest  flicker  appear  with  them  representatively  of  the  work 
ings  of  the  brain  machinery  by  which  such  thought  images  were 
made  to  follow  one  another,  as  it  were,  "on  the  screen,"  and, 
as  this  sort  of  a  philosopher  says,  "  perceptually  of  a  pen  being 

a  pen." 249.  The  supreme  fact  involved  in  this  whole  great  matter  is 
that  perception,  conception,  and  thinking  are,  for  the  most  part, 
not  mental  processes  at  all,  in  any  sense  that  can  any  longer 
preserve  a  distinction  between  "the  mind"  and  "the  brain." 
In  strict  technical  language  "  the  mind  "  can  now  signify  noth 
ing  more  or  less  than  the  one  transforming  sensory  picture  or 
presentation  that  constitutes  the  major  field  of  consciousness  of 
a  human  being  or  like  creature.  And  in  this  severe  sense  the 
major  processes  of  perception  and  thought  do  not  occur  in  the 
mind  at  all,  but  in  the  brain,  outside  of  its  one  major  field  of 
consciousness,  and  therefore  as  sharply  and  as  much  outside  of  it 
as  if  occurring  a  thousand  miles  away,  or  even  in  some  other 

man's  mind.  When,  as  we  commonly  say,  a  man  learns  through life  a  lot  of  things  about  pens,  and  thus  there  gets  stored  up  in  his 
mind  a  notion  of  pens  in  general,  the  truth  is  that  no  notion,  idea, 
or  concept  is  stored  up  in  his  mind  at  all,  but  only  a  lot  of  brain 
habits  or  functional  tendencies  are  stored  up  in  the  brain.  And 
so,  too,  when,  as  we  say,  this  notion  becomes  active,  as  in  our 
case  in  hand,  it  is  not  necessary  that  any  sensory  content  directly 
representative  of  the  notion  itself  find  its  way  into  the  mind  or 
passing  field  of  consciousness  at  all. 

It  may  or  it  may  not  do  so.  And  where  the  "  mental  philoso 
pher  "  who  knows  very  little  about  psychology  commonly  makes his  mistake  is  in  conceiving  that  all  those  prolonged  and  com 
plicated  processes  of  analysis,  logic,  and  reflection  which  he  goes 
through  at  the  behest  of  tradition  and  in  realization  of  certain 
scholastic  requirements  of  what  "  the  full  perception  of  a  pen  as 
a  pen  "  ought  to  be  —  all  this  the  traditional  philosopher  conceives 
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to  be  really  necessary,  and  must  transpire  in  ordinary  every-day 
processes  of  perception. 

That  in  an  age  that  knew  nothing  about  the  brain,  and  be 

stowed  a  host  of  imaginary  "  processes  of  reason  "  upon  equally 

imaginary  faculties  that  they  conceived  to  belong  to  the  mind, 

—  that  under  such  conditions  "the  essential  activities  of  per 

ception  "  should  be  regarded  as  "  a  process  of  the  mind  "  was 
inevitable.  But,  from  the  point  of  view  of  modern  brain  psychol 

ogy,  to  talk  any  longer  of  the  major  processes  of  perception  or 

of  thinking  in  general  as  "  mental  processes  "  is  one  of  the  most 
misleading  errors  possible.  These  never  are  in  the  mind.  At 

times  sensory  accompaniments  of  perception  do  rise  to  conscious 

ness,  but  are  the  accidents  rather  than  the  distinctive  and  essen 

tial  parts  of  the  perceptual  process  in  general. 

250.  Returning  now  to  our  kinetoscope,  with  the  wheels 

started  up  to  throw  into  the  mind's  moving-picture  or  presen 

tation  just  so  much  as  shall  constitute  "  a  concept  of  a  pen  in 

general,"  and  returning  to  our  question,  What  sort  of  presents 

tive  representation  of  such  a  concept  must  result  from  so  turning 
the  wheels?  we  now  have  our  sufficient  answer: 

It  might  be  a  very  extended  panorama  representing  all  we 

ever  had  experienced  or  learned  about  pens;  but  in  ordinary 

perception  it  is  likely  to  be  little  more  than  a  fleeting  flicker 

of  sensory  content,  perhaps  a  mere  twinge  of  a  memory  image  of 

the  feeling  of  the  lips  when  pronouncing  the  word  "  pen,"  or  of 
the  sound  heard  when  the  word  is  spoken ;  and  in  the  quickest, 

most  perfect  flights  of  thought  such  a  concept  may  be  confined 

to  the  brain  activities  that  do  not  rise  to  representations  in  the 

mind  proper  at  all.  One  has  but  to  examine  the  working  of  his 

own  mind  to  see  that  all  this  is  true,  and  how  false  the  traditions 

about  its  processes  are. 

251.  All  this  being  comprehended  about  "perceiving  a  pen 

to  be  a  pen,"  if  now  we  return  to  Professor  Ladd's  "  primary 
act  of  intellection  "  we  discover  something  similar  regarding  it. 

For  even  if  it  were  the  primary  requisite  of  "  intellection  proper  " 
to  experience  "  some  awareness  or  discrimination  of  resem 

blance "  (and  this  I  for  one  most  stoutly  deny),  yet  this  dis 

crimination  is  not  likely  to  be,  and  is  not  necessarily  required  to 

be,  any  more  a  mental  process  than  was  the  "  perception  of  the 

pen  as  a  pen."  When  a  new-born  partridge  "  discriminates  "  its 
mother's  cluck  from  any  other  noise,  and  acts  accordingly,  this 
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is  no  more  a  mental  process  —  using  the  word  in  its  strict  and 
now  only  proper  sense  — than  when  1  "discriminate"  between 
my  two  ink  bottles  in  automatically  dipping  my  pen.  Both  cases 
are  partly  mental;  for  the  sound  of  the  cluck  rises  in  the  bird's 
mind  proper,  and  a  sight  of  the  ink  bottles  rises  in  my  mind 
proper.  But  the  act  of  "discrimination"  in  both  cases  is  a  delicate 
process  of  neurological  choice  in  responding  to  specific  stimuli, 
and  one  that  may  not  be  any  more  represented  in  the  mind's 
kinetic  picture  than  the  turning  of  the  wheels  of  the  ordinary 
kinetoscope  is  shown  on  the  screen  when  it  "  chooses  "  the  pic tures  that  are  thrown  on  its  screen. 

252.    in  our  kinetoscopic  illustration,  then,  the  wheels  are  now 
working  to  throw  into  the  mind  or  major  presentation  of  our 

"  man  "  a  representation  of  the  moving  pen  and  some  concept  of pen  in  general :    the  first  is  the  sort  of  steady-standing  and  vivid 
picture  found  before  every  one  of  us  when  one's  eyes  remain  open; it  may  be  compared  to  the  moving  train  of  cars  in  the  real  kineto 
scope  picture,  while  the  conceptual  picture  may  well  be  likened  to 
the  flickers  that  join  one  picture  to  another  in  the  kinetoscope. 
But  the  learned  professors  I  have  quoted  will  now  say  the  mind 
I  have  hypothetically  constructed  is  not  a  real  human  mind  at 
all,  and  very  far  from  it.     And  they  will  assert,  perhaps,  that 
the  real  mind  would  not  only  (a)  see  the  pen,  and  (b)  conceive 
of  a  pen  in  general,  but  (c)  it  would  recognize  the  sight  of  the 
pen  to  belong  in  a  peculiar  way  to  the  concept;    would  (d)  rec 
ognize  the  concept  to  belong  or  fit  to  the  vision  in  a  peculiar 
mode  of  relation  that  constitutes  its  meaning;   and  (e)  it  would 
recognize  itself  as  looking  at  the  pen,  and   (f)   it  would  mean 
that  pen,  and   (g)   it  would  be  the  mind  of  a  conscious  being 
who  was   thus   able   to   say,    "1,   John   Smith,   am   looking   at this  pen,  pointing  to  it,  recognizing  it  to  be  a  pen,  my  pen,  and 
the  pen  1  am  thinking  about  and  meaning."     And  all  of  this  he 
will  lump  into  the  faculty  of  presentativeness  as  does  Professor Ladd. 

Well,  undoubtedly,  a  human  being  could  do  all  these  things 
if  allowed  sufficient  time  and  if  prompted  to  do  it  by  some 
philosopher.  But,  as  undoubtedly,  the  ordinary  man  does  noth 
ing  of  the  kind,  year  in  and  year  out.  And  any  sort  of  creature 
that  was  compelled  to  do  all  this  every  time  in  order  to  perceive 
a  pen  would,  in  the  struggle  for  survival,  have  been  eliminated 
from  the  face  of  the  earth  in  the  same  generation  of  his 
appearance. 
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No!  in  every-day  life  our  minds  flit  from  one  perceptual  pic 
ture  to  another,  or  from  one  percept  to  an  appropriate  act  (such 

as  setting  the  pen  to  the  paper),  or  from  one  perception  to  some 

thought  or  judgment  about  it,  by  means  of  the  same  sort  of 
automatic  neurological  choice  as  the  partridge  discriminates  its 

mother's  "  cluck." 
But  to  humor  the  philosopher  who  claims  that  the  human 

mind  can,  at  least,  do  all  these  things,  and  that  our  kinetoscopic 

picture  must  do  them  all  if  it  serve  the  purpose  of  our  illustra 
tions,  I  will  now  conceive  the  wheels  of  the  brain  to  start  up  in 

a  way  to  perform  each  one  of  these  requirements  successively. 
Done!  and  behold  we  have  nothing  fundamentally  different 

from  what  had  already  happened,  and  that,  according  to  our 

hypothesis,  happens  in  every  simplest  event  throughout  the  whole 
of  nature.  That  is,  (a)  and  (b)  having  happened,  when  next 

(c)  happens,  and  the  man  now  "  recognizes  "  the  sight  of  the 
pen  to  conform  to  the  concept  of  a  pen,  then  this  act  of  recogni 

tion  is  again  a  specific  brain  process  that  takes  place  no  more 

amply  in  the  field  of  consciousness  or  kinetoscopic  presentation 
than  did  the  brain  process  of  conceiving  a  pen  in  general,  and 
has  as  little  qualitative  representation  there. 

Just  what  this  last  qualitative  representation  would  be,  would 

again  depend  on  the  man  and  on  the  given  occasion.  It 

might  include  "  a  concept  of  recognition  in  general/'  and,  if 
so,  then  there  would  appear  in  the  field  of  consciousness  some 

qualitative  content  comparable  to  that  of  the  "  concept  of  a  pen 

in  general."  Then,  too,  there  might  be  an  "  act  of  recognition  " 
and  an  "act  of  attention."  And  for  these  there  then  would  appear 
in  our  picture  appropriate  qualities :  for  the  first,  perhaps,  some 

sensory  sound  elements  or  lip  elements  experienced  in  pro 

nouncing  the  words,  "  I,  John  Smith,  see  and  recognize  this  pen 
to  be  mine  " ;  and  obscure  bodily  elements  beside  these ;  and  for 
the  "  act  of  attention  "  there  would  be  a  lot  of  eye-muscle  sen 
sations  and  other  obscure  sensory  representations. 

So,  too,  when  (d)  happens,  and  the  man  reflects  on  his  con 

ceptual  processes,  and  "  on  its  cognitive  relation  to  the  pen," 
and  "  on  its  meaning,"  all  these  are  again  conceptual  or  thought 
processes  of  the  same  general  sort  as  the  conceiving  of  pen  in 

general,  are  carried  on  in  the  brain,  rather  than  in  the  mind 

proper,  and  again  have  but  the  same  uncertain  and  trifling  quali 
tative  representation  in  the  mind. 
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And  so  on  with  all  the  other  processes;    and  even  thus  it  is 
when  John   Smith,   in  desperate  self-assertion  of   the  absolute 
uniqueness  of  his  "  knowing  processes,"  stands  up  and  pointing straight  at  the  pen,  scrutinizing  every  line  of  it,  every  sensation 

us  pointing  arm,  of  his  straining  eyes,  and  reflecting  on  his 
every  mental  process  of  seeing,  attending,  perceiving,  reasoning Timinating,    and    knowing,    finally    declares    with    Professor 
James,  "  this  is  the  greatest  mystery  in  the  universe." 253.  The  one  great  truth  about  all  these  so-called  mental 
processes  of  perceiving,  discriminating,  and  knowing  is,  then that  they  are,  for  the  most  part,  not  mental  processes  at  all  but 
are  brain  processes,  which  no  more  show  "  on  the  screen  "  than 
does  the  movement  of  the  kinetoscopic  clock-work  show  on  its screen. 

And  the  error  that  Professor  Bowne  makes,  with  a  large  school 
)thers,  after  all  this  has  been  explained  as  tediously  as  I  have 

low  explained  it,  is  precisely  the  error  of  the  savage  who   after having  the  locomotive  explained  to  him,  still  asks,  But  where 
the  horses?     Once  comprehend  that  the  expanding  steam the  moving  piston  are  the  propelling  processes  and  no  horses 

are  needed  in  addition,  once  recognize  that  the  brain  processes and  the  kinetoscopic  processes  are  John  Smith  in  the  act  of  dis 
criminating   and   knowing,    and   no   knowing   mind   or    "inter 
preter"  or  "relating  state"  is  needed,  in  addition,  to  do  the knowing  act  all  over  again  in  duplicate. 

254.  This  much  in  elucidation  of  that  theory  of  knowledge  in 
accord  with  which  knowing  and  discriminating  are  not  as*Pro- fessors  James  and  Ladd  declare,  "  irreducible  acts,"  "  peculiar 
3  the  mind  s  own  nature  alone,"  and  "  the  greatest  mysteries  of 

the  universe."  If  our  new  hypothesis  be  correct,  then  knowing is  not  an  act  of  the  mind  alone,  nor  yet  of  the  mind  and  brain 
nor  of  anything  save  of  the  whole  universe  at  once  and  collect 
ively;  and,  moreover,  it  is  not  fundamentally  a  process  that  is the  mystery  or  the  peculiarity  of  any  one  part  of  the  universe more  than  of  every  other  part. 

It  is  true  the  major  field  of  presentation  of  the  human  brain 
may  be  more  complicated  than  that  which  for  the  sake  of  argu- t  we  may  assign  to  an  atom  of  carbon.     But  its  mystery  of 
knowing  is  no  greater,  fundamentally,  than  that  which  happens the  local  chemical  atom  of  carbon  and  oxygen  when  the  prairie- 

flame  appears  to  run  along  the  horizon;    and  ultimately  it 
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is  precisely  of  the  same  general  sort.  Motion,  ultimately,  is  a 

collection  of  qualitative  changes  that  occur  in  accord  with  certain 

universal  laws  of  change.  Knowing,  ultimately,  is  a  collection 

of  precisely  similar  qualitative  changes  that  occur  in  accord  with 

precisely  the  same  universal  laws.  It  is  as  absurd  to  confine 

the  word  "  knowing  "  to  description  of  the  transforming  content 
of  the  human  mind  alone,  as  it  would  be  to  confine  the  word 

"  motion  "  to  description  of  the  local,  presentative  changes  in  one 

atom  of  carbon.  When  we  "  know  the  sun  to  be  a  rlame,"  the 

process  of  "  knowing"  extends  all  the  way  from  the  sun  to  the 

mind,  just  as  much  as  "  the  process  of  motion,"  included  in  that 

process  of  knowing,  extends  thus.  The  "  motion  "  includes  the 
burning  sun,  the  interstellar  spaces,  the  eye,  the  optic  nerve,  the 

brain,  the  final  human  mind  or  end  presentation,  and  is  explained 

by  the  sweep  of  causal  changes  that  runs  from  the  sun  to  that 

mind  and  is  that  motion.  The  "  knowing  of  the  sun  "  includes  the 
same  entire  set  of  events  from  the  sun  to  the  mind ;  is  explained 

by  the  same  sweep  of  changes ;  and  is  them  in  precisely  the  same 

sense  as  the  motion  is  them.  The  performances  or  kinetoscopic 

changes  in  the  end-presentation  or  knowing  mind  are  no  more 

wonderful  save  in  degree  than  these  similar  ones  happening  in 

every  atom  and  interstellar  inch;  and  causally  they  happen  by 

precisely  the  same  universal  laws.  The  validity  of  knowledge 

depends  on  the  regularity  of  these  laws,  as  does  every  other  act 
of  nature. 

Call  it  "  cause  and  effect,"  "  pre-established  harmony,"  "  men 

tal  action,"  "  knowing,"  "  telepathy,"  "  physical  action,"  "  God's 

direct  command,"  or  "  His  Immediate  Influence,"  and  the  de 
scribed  facts  are  the  same,  however  described,  and  are  equally 

wonderful,  spiritual,  material,  or  divine  in  any  case.  Moreover 

they,  and  all  other  acts  of  knowledge,  are  equally  hypothetical 

and  inferred,  by  whatever  system  of  philosophy,  of  psychology, 

or  of  physics  we  seek  to  explain  them. 

255.  Such  a  thing  as  an  "  empirical  science,"  even  of  psychol 

ogy,  is  impossible;  for  our  "memories"  and  our  judgments 
regarding  these  memories  are  as  much  hypothetically  assumed  and 

inferred  as  were  the  material  attributes  of  John  Locke,  the  "  men 

tal  faculties  "  of  the  Schoolmen,  or  the  "  empty  ideas  "  of  Hegel. 
The  truth  is  that  all  knowledge  is  hypothetical,  even  the  most 

immediate,  as  that  of  the  length  of  the  line ;  the  passing  mental 

state  can  no  more  "  get  out  of  itself  "  to  know  "  a  past  state  of 
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the  same  mind  "  than  it  can  "  get  out  of  itself  "  to  know  the 
"  sun  "  of  the  most  radical  realist.  Since  Hume,  there  should nowhere  have  been  any  doubt  of  this;  and  when  fully  compre 
hended,  then  will  it  be  recognized  that  the  most  pretendedly 
"  empirical  "  system  of  psychology,  as  for  example  that  of  Pro 
fessor  Wundt,  the  most  "  experimental  "  system  of  cosmology, 
such  as  many  narrowly  informed  scientists  still  conceive  physics 
to  be,  and  the  most  "  speculative  "  system  of  Transcendentalism, such  as  that  of  Fichte  or  Hegel,  are,  from  the  more  fundamental 
standpoint  of  The  Science  of  Theories  in  General,  all  alike  spec ulative  or  hypothetical. 
When  this  can  be  adequately  recognized,  then  in  turn  will  it  be 

appreciated  that  any  and  every  philosophic  system  must  stand  or 
fall,  not  on  its  either  being  more  or  less  empirical  or  more  or 
less  hypothetical,  but  solely  and  alone  on  the  consistency  with 
which  it  conforms  to  the  largest  area  of  detailed  facts  as  experi 
enced  by  the  best  observers  and  reflected  on  by  the  best  minds. 

256.  This  much,  by  way  of  ridding  presentativeness  of  the 
last  misconception  commonly  held  of  it  which  we  shall  need 
to  treat  of  here.  And  we  may  now  bring  this  long  and  tedious 
chapter  to  a  close,  first,  by  sifting  out  its  chief  results,  and,  second, 

by  orienting  those  results  a  little  with  past  history.  As  is  usual,' the  clearing  away  of  accumulated,  false  notions  that  hide  the  true 
nature  of  some  simple  psychological  fact  has  been  99  per  cent 
of  the  task  of  arriving  at  the  true  nature  of  presentativeness, which,  in  itself,  is  very  simple. 

First,  then,  as  to  the  sifted  results,  which  are  as  follows  : 
Presentativeness  is  the  presence  of  any  content,  single  or  man 

ifold,  in  one  mind  or  simultaneous  mental  circumference.     It 
is  a  mere  static  togetherness  as  compared  with  functional  to 
getherness.     Any  presentation  is  a  given  condition  existing  for 
a  longer  or  shorter  time  unchanged;    and  when  it  in  any  way 
changes  it  becomes,  to  that  extent,  another  presentation.     Since 
all  those  mental  processes  that  appear  extended  or  spatial  and 
display   geometric    lines    and   perspective    involve    change,    such 
as,   for  example,  our  visual  and  tactual  experiences,   therefore 
extension  is  certainly  not  a  characteristic  of  any  single  presen 
tation,   and  it  is  doubtful   if  any  presentation  or  even  one  of 
vision    is    ever    spatial    in    any    such    way    as    has    been    tradi 
tionally  conceived.     Also,  since  all  processes  of  knowing,  dis 
criminating,  perceiving,  reasoning,  thinking,  etc.,  involve  change, 
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therefore  presentativeness,  pure  and  simple,  while  it  is  an  indis 
pensable  element  in  all  these  processes  as  in  all  others,  yet  of 
itself  it  is  insufficient  to  constitute  any  one  of  them;  and  the 
most  complex  human  presentation  must  be  regarded,  therefore, 
as  no  more  cognitive  than  the  dullest  stone.  Just  what  different 
concrete  conditions  of  presentation,  such  as,  for  example,  those 
of  vision,  of  musical  harmony,  or  of  compound  tastes  and  smells, 
would  in  themselves  be  like,  in  case  the  mind  could  be  transfixed 
and  their  separate  presentative  conditions  be  studied,  is  not  easy 
in  the  present  condition  of  psychological  science  to  imagine.  But 
just  as  the  determinations  of  science  and  of  philosophy  in  general 
have  slowly  developed  toward  a  more  consistent  hypothesis  as  to 
the  nature  of  the  outer  world  of  physics,  so  a  like  development 
is  certain  to  lead  to  a  similar  determination  and  understanding 
of  the  nature  of  different  naked  presentations.  In  the  strict 
sense  a  presentation  is  a  whole  mind.  All  different  degrees  or 

forms  of  presentative  development  —  such  as  of  visions,  tone- 
harmonies,  simultaneous  tastes,  homogeneous  smells,  pains,  etc. 

-  belong  to  one  kindred  family,  and  are  all  compounded  or  made 
up  according  to  one  universal  law  with  reference  to  the  outer 
events  which  determine  them.  It  is  because  of  this  universal 

law  that  they  are  "  symbolic  "  of  the  outer  events  which  deter 
mine  them,  which  they  in  that  sense  represent,  and  which  we, 
conceptually,  interpret  or  infer  thereby  or  through  them. 

257.  Turning  briefly  to  orient  all  this  in  the  past  development 
of  philosophic  and  scientific  thought,  the  point  upon  which  I  will 
more  closely  quiz  history  is  the  gathering  of  manifold  qualities 

into  this  joined  "  togetherness."  More  often  than  not  this  last, 
while  itself  little  more  sharply  comprehended  than  a  nightmare, 

has  been  vaguely  confounded  with  the  mind's  "  unity."  Beyond 
doubt  they  are  intimately  related,  as  are  all  mental  traits;  but 
what  has  been  said  above  in  distinguishment  of  functional  to 
getherness  from  presentativeness  already  has  warned  us  that 
such  matters  cannot  be  successfully  studied  without  first  defining 
the  quite  different  sorts  of  togetherness,  or  unity,  that  may  be 
involved. 

Since,  however,  this  has  not  been  done  in  the  past,  the  best  we 
may  do,  in  glancing  backward,  is  to  seize  upon  the  moments  of 
history  lying  closest  to  our  point,  and  to  follow  them  down  to  a 
clear  unfolding  of  the  main  point  itself. 

Hardly  can  it  be  said  that  Plato  or  Aristotle  had  very  sharply 
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defined  interest  in  the  matter.  The  latter  said  much  about  dif 
ferent  faculties  of  the  mind ;  he  perhaps  first  formulated  our  so- 
called  "  Laws  of  Association  "  of  certain  parts  of  the  mind's 
flowing  content;  and  often  enough  he  took  for  granted  that 
these  faculties  and  associations,  in  some  way  or  other,  belong  to 
a  somehow  or  other  unified  mind.  But  just  how  he  conceived 
these  faculties  and  associations  were  or  could  be  united,  the  his 
torian  will  hunt  for  in  vain. 

Descending  to  the  Schoolmen  and  even  to  Descartes,  we  find  it 
emphatically  enough  asserted  that  the  soul  is  an  absolutely  in 
divisible  unit;  but  unfortunately  its  "faculties,"  "associations," 
"perceptions,"  "judgments,"  "ideas,"  "sensations,"  and  sen 
sory  "  elements  "  severally  buzz  in  and  around  this  "  soul  "  in  a 
way  suggesting  nothing  more  unified  than  bees  and  a  bee-hive. 

Much  as  we  owe  to  Locke,  his  psychology  was  still  of  the 
bee-hive  sort;  he  glued  together  his  "associated"  elements  with 
a  carpentry  as  disjointed  as  that  of  a  tessellated  wood-floor;  and 
if  we  have  in  mind  the  subsequent  disputes  as  to  whether  our 
sensory  elements  are  permanent  and  peripatetic  mind-stuff  atoms 
or  mere  transient  phantoms,  it  is  most  worthy  to  note  that  while 
Locke  often  talks  of  sensations  and  ideas  as  if  newly  created 
and  phenomenal  in  our  modern  sense,  yet,  since  he  probably  held 
a  materialistic  conception  of  mind,  it  is  gravely  doubtful  if  this 
way  of  speaking  was  not  due  to  carelessness  rather  than  to 
reflective  comprehension  of  the  questions  involved. 

Berkeley  merely  washed  the  starch  out  of  external  things  and 
hung  them  again,  as  it  were,  directly  on  to  the  mind,  without 
in  any  way  disturbing  their  patchwork. 

To  Kant,  probably,  must  be  credited  the  merit  of  having  been 
the  first  profoundly  to  have  perceived  that  the  unity  of  the  mind 
is  psychologically   unique.      Yet   his   "Synthetic   Unity  of  Ap 
perception"  is  such  an  utterly  obscure  and  nondescript  process that  it  throws  little,  if  any,  more  light  on  the  problem  of  knowl 
edge  than  the  wise  declaration   that   "man  knows  because   he 
knows."     Moreover  Kant,  just  as  does  Professor  Wundt  to-day, failed  entirely  to  observe  the  one  unique  trait  upon  which  all 
mental  unity  really  rests,  —  namely,  that  simultaneous  together 
ness    within   one   pictorial    circumference    which    I    have   called 
"  presentativeness,"    -  and,    instead,    he   based   it   wholly   in   an assumed  functional  unity.     The  full  nature  of  this  error  will  rise 
to  view  in  a  moment,  when  we  come  to  reflect  on  Professor 
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Wundt's  assumption  that  all  activities  and  functions  are  ulti 
mately  content  changes,  or,  as  is  the  same  thing,  qualitative 
changes ;  for  then  it  will  be  plain  that  since  we  can  as  well  con 
ceive  any  manifold  of  changes  as  well  to  occur  in  several  minds 
as  in  one,  therefore  we  no  more  point  to  the  unique  unifying 
bond  of  all  mentality  by  pointing  to  these  qualitative  changes  or 

"  functionings  "  than  we  do  by  pointing  to  the  "  association  " 
of  the  qualities  themselves.  Or,  in  other  words,  the  error  of 
Kant  is  precisely  of  the  same  sort  as  that  of  the  school  which 
attempts  to  account  for  the  unity  of  the  mind  by  Laws  of  Asso 
ciation;  or  of  still  another  school  that  bases  it  in  a  unity  of 
faculties.  And  if  one  does  not  reduce  the  functions  of  the  mind 

to  concrete  qualitative  changes,  but  merely  talks  abstractly  of  a 
uniting,  apperceiving,  knowing  function,  this  is  but  pure  antique 

obfuscation,  precisely  like  saying  "  the  soul  does  it,"  and  is  no 
longer  to  be  tolerated  in  modern  psychologic  science. 

Descending  to  Herbart,  while  he  did  priceless  work  initiatory 
of  the  line  of  developments  that  led  up  to  modern  appreciation 

of  the  fact  that  stock-still,  naked  presentativeness  is  certainly 
not  extended  and  may  never  in  itself  constitute  spatial  appear 
ance,  yet  further  than  by  this  great  indirect  aid  he  did  little  or 
nothing  either  for  the  problem  of  mental  unity  or  toward  bring 
ing  presentativeness  to  psychologic  recognition. 

To  the  unappreciated  Beneke  science  will  ever  be  indebted  for 
being  the  first  squarely  to  declare  that  the  soul  is  but  the  sum 
of  its  own  processes;  yet  he  never  caught  sight  of  the  fact  that 
these  processes  are  but  successively  transforming  presentations. 

However  much  Lotze  helped  on  our  problem  in  general  ways, 
he  did  little  or  nothing  to  advance  it  specifically. 

Of  the  most  complete  of  all  Systems  of  Science,  that  of 
Professor  Wundt,  I  have  already  indicated  its  one  fundamental 
error.  Throughout  it  bases  every  sort  of  unifying  function  of 

mind  on  the  unifying  function  of  "  apperception  " ;  this,  in  turn, 
on  the  unifying  function  of  will;  and  ultimately  describes  will  as 
mere  lawfully  changing  content.  But  even  should  we  admit 

that  the  feeling  of  apperception  and  all  the  other  "feelings"  derive 
lawfully  and  uniquely  from  the  other  sensory  content  of  the 
mind,  yet  this  in  no  remotest  way  puts  finger  on  the  fact  of  any 
of  this  manifold  content,  sensational  or  affective,  being  in  one 
mind  rathen  than  in  several;  but  it  merely  takes  this  sort  of 
unique  togetherness  for  granted. 
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In  short,  the  time  has  now  come  when  it  should  be  clearly 
observed  that  the  shortcomings  of  history  regarding  naked  pres 
entations  have  sprung  from  the  one  root,  —  namely,  from  failure 
to  recognize  the  difference  between  functional  togetherness  and 
presentativeness  such  as  I  have  now  defined.    Failing  to  make  this 
discrimination,  and  vaguely  conceiving  the  unity  of  the  mind  to 
be  something  that  may  be  taken  for  granted,  it  has  ever  been 
falsely  bestowed  on  some  sort  or  other  of  unified  soul,  or  of  unify 
ing  function  such  as  cognition,  discrimination,  apperception,  feel 
ing,  or  will.     Failing  to  make  this  discrimination,  it  has  failed  to 
be  perceived  that  all  functioning  is  but  change,  and  that  mere 
change  does  not  necessarily  involve  presentative  or  mental  unity 
at  all;    and  thus  has  the  true  uniqueness  of  mentality  been  left 
unrecognized  altogether.    And  this  naked  presentativeness  having 
been  undiscovered,  so-called  "presentations,"  such  as  of  space, 
and  so-called  "intellectual  acts,"  such  as  of  "cognition,"  have 
ever  and  alike  been  grossly  misconceived  in  that  what  are  in 
reality  very  complex  processes  have  been  wrongly  construed  as 
characteristics    or    powers    of  single    and    instantaneous    states. 
Every  successive  advance  in  the  history  of  philosophy  has,  how 
ever,  been  a  contribution  to  the  clarification  of  these  errors  and  a 
substantial  approach  to  a  correct  vision  of  naked  presentativeness. 

Berkeley's  was  the  first  great  step  that  turned  the  eyes  of  philos 
ophy  inward.    Beneke's  was  the  next  that  riveted  attention  on  the 
mind's  content  and  away  from  a  soul.     Both  steps  were  indis pensable  before  presentativeness  should  be  discriminated  from 

"  functioning "    and    recognized    in    its    own   unique    simplicity. But  with  true  presentativeness  sharply  defined,  as  now  I  trust  it 
is,  not  only  will  the  psychology  of  space  and  cognition  be  vastly 
clarified  and  simplified  thereby,  but  all  the  other  problems  of  this Treatise  as  well. 

Not  too  much,  however,  must  be  expected  too  suddenly  or 
without  patient  reduction  of  many  physical  and  psychological 
traditions  in  the  light  of  this  new  and  clarifying  illumination. 
And  there  specially  remains  one  other  ultimate  characteristic  of 
all  mentality  and  of  our  universal  content  to  be  placed  with  the 
five  already  mentioned  —  quality,  quantity,  changeableness,  law 
fulness,  and  presentativeness  —  in  order  to  complete  the  elemen 
tary  components  of  "the  full  white  ray"  of  future  scientific illumination.  And  this  final  trait  I  will  now  consider  in  the 
following  chapter. 
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X. 

PERSONALITY. 

258.  FOR  all  that  has  yet  been  said,  the  entire  content  of  the 
universe  might  well  be  gathered  into  one  presentation,  and  form 
but  one  mind.    If,  however,  the  hypothesis  that  the  universe  is  all 
of  one  sort  of  content  be  assumed  at  all,  then,  unless  Solipsism 
be  also  accepted,  there  must  at  the  same  time  be  assumed  that 
this  content  is  divided  among  or  into  innumerable  presentations. 
Making  this  assumption,  the  rimming  of  certain  qualities  within 
one  presentative  field  is  what  I  shall  designate  as  personality. 
It  is  limited  presentativeness. 

To  many  people  this  may  seem  an  unwarrantable  deviation 
from  what  has  commonly  been  meant  by  personality.  But  in 

time  I  shall  show,  not  only  that  this -trait  to  which  I  now  limit 
the  term  is  the  distinctive  and  essential  core  of  what  heretofore 

has  been  vaguely  shot  at  by  the  word,  but  also  is  the  only  con 
crete  trait  to  which  with  any  sort  of  propriety  it  can  be  applied. 

259.  Having  thus  roughly  defined  personality,  many  persons 
will  immediately  wish  to  inquire  as  to  its  relations  to  immor 
tality,  and  others  as  to  its  bearings  within  the  continuity  of  our 
present  psychologic  life.     But  for  the  peace  of  those  who  cannot 
proceed  without  assurances  on  these  points,  I  will  say  I  believe 
in  immortality,  and  hope  in  this  Treatise  to  bring  no  unimportant 
light  to  the  scientific  illumination  of  this  belief.      Properly  to 
reach  this,  however,  we  should  forbear  the  larger  aspects  of  the 
problem   for  the  present  and  approach  our  new  characteristic 
methodically. 

260.  Having  assumed  that  the  universe  comprises  innumer 
able  personalities  or  presentative  fields,  we  note  that,  a  priori, 
these  may  be  of  unlimited  variety.     Some  may  be  comprised  each 
of  a  single  quality,  and  others  of  any  number  of  qualities.    Quan 
titatively  they  may  vary  through  every  degree  of  little  and  much. 
And,  again,  some  may  change  as  incessantly  and  marvellously 
as  the  content  of  the  human  mind,  while  others  may  remain  as 

imperturbable  as  rocks  of  granite.     Just  what  conditions  of  con- 
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crete  personality  and  of  presentativeness  do  obtain  outside  of  the 
mind  of  man  is  difficult  at  present  to  conjecture.  For  all  we 
know,  the  interstellar  vacuum  of  the  Newtonian  physics  may  be 
one  vast  field  of  presentation,  changing  qualitatively  in  accord 

with  "  prairie-fire  "  transmissions  of  activity  across  it.  An  atom 
may  be  a  tiny  personality  or  circumscribed  field  of  qualitative 

"  togetherness,"  either  homogeneous  throughout  or  as  compli 
cated  and  changing  as  the  vortex-motions  of  Helmholtz  would 
demand  of  it.  And  a  molecule  may  or  may  not  form  a  presen- 
tative  whole.  Even  what  the  minds  of  the  lower  orders  of  ani 

mal  life  may  be  like,  comparative  biology  is  at  present  incapable 
of  suggesting,  save,  in  general,  that  they  are  probably  simple  in 
proportion  as  their  organisms  are  simple. 

Yet  the  poverty  of  our  imagination  regarding  personality 
viewed  thus  as  a  universal  trait  should  in  no  way  embarrass 
our  scientific  treatment  of  it.  On  the  one  hand,  there  is  ample 
room  to  begin  an  exact  study  of  it  within  the  realm  of  the 
human  mind,  and  of  its  immediate  neural  and  bodily  connec 
tions  ;  and,  on  the  other  hand,  an  extension  of  its  study  into 
the  larger  realms  of  physics  is  not  indispensable  to  a  beginning 
of  the  more  limited  investigation. 

261.  Confining,  then,  to  the  human  mind  and  body  our  first 
endeavors  to  gain  some  understanding  of  personalities,  we  best 
proceed  by  considering  their  boundaries.  According  to  the  hy 
pothesis  of  Parallelism,  now  accepted  by  most  psychologists  as 
a  tentative  means  of  discourse  in  practical  work,  it  is  meaning 
less  to  talk  of  the  physical  surroundings  and  circumference  of  a 
presentation.  But  by  our  absolute  hypothesis,  and  since  Lotze, 
every  presentation  and  every  concrete  quality  is  a  part  of  the 
universe  in  precisely  the  same  sense  as  is  an  apple,  and  has  in 
the  same  sense  a  physical  periphery  and  environment.  Whether, 
then,  this  physical  periphery  of  any  personality  and  its  presenta- 
tive  periphery  are  or  are  not  identical  is  a  major  problem  that 

excites  our  interest.  And  the  use,  here,  of  the  word  "  periph 

ery  "  at  all  brings  up  the  possible  relations  of  both  to  the  geometry 
of  our  ordinary  field  of  visual  presentation. 

Of  what  is  meant  by  presentative  form  we  caught  sight,  in  our 
preceding  chapter  (§  234),  through  comparing  the  presenta 
tions  gained  from  the  different  sense  organs.  Thus  we  found 
the  presentative  degree  or  form  or  comparative  mode  of  make 
up  of  our  visual  mental  pictures  to  be  highly  complex,  varied, 
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and  spatial ;  that  of  musical  harmonies  to  be  simpler  and  non- 
spatial  ;  and  that  of  pains  and  of  muscle-sensations  to  be  simpler 

still.  And  if  we  thus  use  the  phrase  "  presentative  form  "  to 
indicate  the  internal  make-up  or  arrangement  of  presentations 
in  general,  such  usage  is  plainly  broader  than  when  the  phrase 
is  applied  to  some  geometric  presentation  which  is  but  a  particu 
lar  sort  of  presentative  form.  Moreover,  as  is  to  be  recalled, 
we  found  reason  to  believe  that  the  lineal  distance  and  perspec 

tive  effects  of  the  mind's  moving-picture  are  probably  due,  at 
least  in  a  very  large  measure,  to  its  changing  transformations, 
and  would  not  be  found  in  any  single,  transfixed  presentation. 

Therefore,  while  psychology  at  present  affords  us  but  a  primi 
tive  conception  of  what  the  total  kinetoscopic  mental  condition 
is  that  constitutes  what  is  commonly  called  a  visually  perceived 
geometric  form,  yet  of  this  much  we  may  now  be  certain,  that 
geometric  form  in  particular  should  be  sharply  and  carefully 
distinguished  from  presentative  form  in  general,  and,  in  conse 
quence,  also  geometric  periphery  from  presentative  periphery. 

But  what,  then,  is  this  presentative  periphery  of  a  man's  mind 
that  shuts  it  off,  a  limited  personality,  from  the  remainder  of 
the  universe  ?  What  definite  notions  shall  we,  or  can  we,  form  of 
it?  Obviously  we  must  approach  it  by  one  or  the  other  of  two 

methods,  —  either  psychologically  and  through  what  may  be  ob 
served  of  it  within  one's  own  inner  experience,  or  else  physically 
and  as  we  would  investigate  any  other  phenomenon  of  nature. 

At  first  sight,  it  seems  as  if  the  first  of  these  methods  should 
be  the  successful  one.  But  a  glance  at  what  Professor  Wundt 
observes  about  the  field  of  vision  will  prove  the  contrary.  Cer 

tain  central  parts  of  this  field  commonly  monopolize  one's  atten 
tion  to  the  exclusion  of  the  outlying  parts;  and  these  Professor 

Wundt  declares  are  "  apperceived."  Of  the  other  outlying  or 
peripheral  parts  we  usually  take  little  or  no  note;  and  these  he 

declares  are  "  perceived."  Now  these  latter  —  as  every  one  may 
discover  for  himself  by  striving  to  examine  them  while  keeping 
his  eyes  fixed  and  not  letting  them  follow  his  thoughts  —  shade 
off  from  what  is  clearly  seen  into  what  is  not  seen  at  all,  through 
a  wide  band  of  indefiniteness,  and  in  such  a  way  as  to  make 
exact  determination  of  the  geometric  periphery  of  vision  impos 
sible  by  the  ordinary  means  of  observation  alone. 

And  if  this  be  true  of  visual  periphery,  it  is  more  clearly  true 
that  we  cannot  directly  observe  any  sort  of  periphery  belonging 
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to  the  presentations  gained  through  certain  other  senses  than 
sight;    for  example,  the  periphery  of  smells  and  sounds. 

Indeed,  we  have  but  thus  again  to  bring  these  two  sorts  of 
peripheries  into  comparison,  once  more  to  be  reminded  that  there 
is  an  absolute  difference  between  them;  to  observe  that  it  is 

alone  certain  of  the  so-called  geometric  peripheries  that  can  be 
definitely  noted;  to  realize  that  the  absolute  personal  boundary 
cannot  be  directly  determined  in  any  presentation;  and  to  be 

thus  brought  sharply  to  comprehend  that  if  one's  personal  boun 
dary  or  the  periphery  of  any  one  of  his  mental  states  can  be 
determined  at  all,  it  can  alone  be  determined  by  our  remaining 
method  of  hypothetical  physical  investigation.  And  to  this  I 
now  turn. 

262.  Under  our  hypothesis  a  presentation  is  a  part  of  the 
physical  world  in  the  same  sense  as  is  the  brain,  and  has  equally 
with  it  a  physical  periphery;  and  every  bit  of  its  content  has  its 
place  in  the  physical  outer  world  (or  Lotzian  order  hypothetically 
conceived  by  us,  and  whatever  that  from  time  to  time  may  be 
conceived  to  be)  the  same  as  every  physical  point.  In  so  far  as 
any  of  its  content  may  be  identified  with  any  part  of  the  brain, 
to  that  extent  its  physical  place  becomes  definable.  In  crucially 
important  ways  the  neural  location  of  no  small  portion  of  the 

mind's  content  has  already  been  made  definable.  For  example, 
the  major  part  of  its  colors  has  been  located  in  one  region  of 
the  cortex,  of  its  sounds  in  another,  of  its  tastes  in  another,  of 
its  smells  in  another,  of  its  touch  elements  in  still  others,  and  so 

similarly  for  perhaps  two-thirds  of  the  brain's  surface.  More 
over,  within  all  these  regions,  this  sort  of  location  has  been 
carried  to  definite  parts  of  the  total  physiological  structure; 
namely,  to  certain  neural  cells  and  their  ramifying  branches  or 
connections. 

It  is  true  that  all  this  work  of  location  is  far  from  that  complete 
stage  where  the  physical  delineation  of  any  mental  element  may 
be  precisely  determined,  and  much  less  that  of  any  entire  pres 
entation,  —  has  indeed  been  no  more  precisely  reached  than  the 
like  delineation  of  any  concrete  atom  or  molecule.  But  this 
should  not  blind  one  to  the  fact  that  the  process  of  determination 
is,  in  general,  of  exactly  the  same  sort  in  the  case  of  the  mental 
element  as  in  that  of  the  chemical  element;  is  to  be  pursued  by 
the  same  scientific  methods,  and  with  the  same  precision  and 
validity  of  results. 
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263.  Nor  is  this  location  of  various  mental  elements  all  that 
has  been  accomplished  for  our  problem.     Not  only  have  these 
cells  and  their  branches  been  located,  but  they  have  been  shown 
to  be  specifically  connected,   each  with  every  other,   in  a  way 
demonstrating  that  the  simultaneous  excitation  of  any  combina 
tion  whatsoever  of  their  myriad  number  may  yet,  by  means  of 
their  neural  connections,  lie  wholly  within  one  continuous  physical 

boundary.    Had  Parallelism  resulted  in  the  "co-ordination"  of  the 
mental  elements  with  neural  elements  between  which  no  appro 

priate  connections  could  be  traced,  then  it  would  have  been  im 
possible  to  conceive  of  any  such  relation  between  the  presentative 
unity  of  a  given  mental  state  and  its  physical  unity  such  as  our 
new  hypothesis  will  presently  disclose. 

But  not  only  has  neurology  shown  that  those  mental  elements 
which  appear  presentatively  together  in  one  mind  or  personality 
are  connected  in  a  specific  physical  continuity,  but  also  it  has 
demonstrated  that,  in  order  to  appear  in  the  same  human  per 
sonality  at  all,  such  elements  must  be  so  connected;  and  that 

when  they  are  not  —  as,  for  example,  when  part  lie  in  one  man's 
brain,  and  part  in  another  brain  —  then  they  cannot  join  in  any 
one  presentation  as  complex  as  ours. 

264.  While  these  physical  elements,  with  which  the  sensory 
elements  of  the  mind  are  identical,  must  be  neurally  connected 
in  order  to  be  joined  in  the  same  human  personality,  yet  not  all 
that  are  so  neurally  connected  are  always  so  presentatively  joined, 
even  when  active.     For  example,  when  the  mind  or  brain  is 
absorbed  with  other  matters,  the  lower  extremities  and,  in  some 
measure,  even  our  major  sense  organs  may  be  stimulated  in  ways 
which  give  evidence  that  certain  large  neural  centres,  below  the 

cortex,  are  made  active  thereby,  yet  the  chief  field  of  the  brain's 
consciousness  is  in  no  way,  at  present  discoverable,  affected  by 
the  lower  disturbances. 

Also,  while  it  can  be  demonstrated  that  the  brain  unceasingly 
holds  all  the  lower  nervous  ganglia  under  a  governing  tension, 
it  is  not  true,  apparently,  that  the  ordinary  activities  of  these 
latter  lie  in  any  way  presentatively  within  the  conscious  field  of 
the  former. 

Moreover,  there  has  been  more  or  less  evidence  brought  for 
ward  of  late,  by  the  French  school  of  alienists,  showing  that  the 
total  nervous  system  of  man  is,  or  may  be,  divided  into  numerous 
personalities  of  a  rank  that  must  involve  some  of  the  higher  brain 
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ganglia  if  not  the  cortex  itself,  and  that  are  no  mean  rivals  of our  highest  conscious  life. 

Then,  again,  not  even  the  whole  of  the  cortex  appears  repre 
sented  in  any  one  presentation.  All  present  known  facts  when 
taken  together,  therefore,  indicate  that,  while  a  continuous 
structure  of  a  specific  sort  is  indispensable  to  the  combination  of 
such  complex  content  as  our  human  minds  comprise  into  their 
complex  presentations,  yet  this  structure  or  nervous  system  as  a 
whole  is  commonly  divided  into  numerous  presentative  fields  or 
personalities,  and  that  this  sort  of  division  is  co-ordinate  with 
functional  conditions,  within  and  between  the  same  areas  of 
division,  of  a  sort  not  yet  exactly  determined.  Or,  put  tersely, the  physical  conditions  that  accompany  presentative  limitation 
and  division  appear  to  be  functional  as  well  as  anatomical. 

Since,  however,  it  is  assumed,  under  the  Helmholtz-Thompson 
theory  of  a  universal  fluid,  that  all  physical  demarcations  are 
outlined  solely  by  differences  of  motion  — as,  for  example  the demarcations  of  the  whirling  atoms  and  molecules  from  their 
surrounding  state  of  comparative  rest  — it  would  seem  that  even 
the  anatomical  conditions  of  human  personality  are,  in  the  last 
resort,  functional;  and  that  the  sole  conditions  accompanying presentative  demarcation  in  general  are,  therefore,  likely  to  be but  qualitative  changes  of  a  particularly  lawful  sort.  And  this 

but  inferring  that  specific  presentative  demarcation  is  every 
where  subservient  to  specific  laws  of  change,  just  as  is  every other  characteristic  of  the  entire  universe. 

265.  When  this  declaration  is  coupled  with  our  general  hy 
pothesis  that  the  world  of  mind  and  the  world  of  physics  is  one 
and  the  same,  there  may  be  those  who  will  find  difficulty  in believing  that,  if  such  were  the  case,  physics,  in  its  multifarious 
investigations,  should  not  have  discovered  at  least  some  of  the 
laws  of  personality,  and  psychology  some  of  the  laws  of  physics 
I  hat  the  two  sciences  should  have  kept  so  separate  as  they  appear :o  have  done,  staggers  their  belief  in  "  the  new  science." 

The  belief  that  such  have  not  been  discovered  is,  however 
only  an  illusion  of  the  belief  that  they  have  been  kept  separate' Once  admit  that  the  content  of  the  human  mind  is  a  veritable 
part  of  the  human  brain,  and  it  is  seen  that  physics  has  discovered 

umerable  laws  of  personality,  and  psychology  no  unimportant umber  of  physical  laws.     As  examples  of  the  former  are  the 
laws  governing  the  few  facts  regarding  human  personality  that 



236  A   TREATISE    ON    COSMOLOGY. 

I  have  yet  had  space  in  this  chapter  to  mention,  —  that  the  con 
tent  of  the  human  mind  must  be  a  part  of  a  particular  sort  of 
physical  structure  or  of  our  nervous  system,  that  this  structure 
must  be  continuous,  that  even  within  this  continuous  structure 
certain  separative  and  as  yet  partially  undetermined  activities 
must  prevail,  etc. ;  and  endless  examples  of  what  psychology 
has  done  for  the  physical  sciences  could  be  given  here  were  it 
necessary  to  do  so. 

In  order  to  grasp  the  sort  of  laws  we  should  expect  to  find 
governing  the  demarcation  of  personality,  however,  we  may  best 
recall  what  we  found  in  a  previous  chapter  as  to  the  nature  of 
law  in  general.  All  law  we  found  to  be  descriptive.  Those  laws 
that  can  be  descriptively  applied  to  every  part  of  the  universe  alike 
are  universal  laws;  those  that  are  applicable  only  to  specific 
parts  are  special  laws.  Every  branch  of  science  has  its  reason  to 
be  in  the  limited  phenomena  to  which  its  special  laws  apply. 
Thus  chemistry  has  its  existence  in  the  fact  that  its  descriptions 
apply  to  molecules  and  not  to  intermolecular  spaces.  It  is  quite 

the  rule  that  a  given  special  science  is  a  sub-branch  of  some 
larger  science,  and  this  of  one  wider  still.  Also  branches  of 
different  stems  often  overlap.  If  the  demarcation  of  personality 
is  concomitant  with  lawfulness  in  general,  therefore,  we  ought  to 
find  for  it  all  sorts  of  laws  more  or  less  special  according  to  the 
region  of  science  within  which  they  are  observed,  and  just  as 
laws  of  all  degrees  of  pertinence  to  chemistry  have  been  dis 
covered  in  every  branch  of  science. 

To  drive  this  notion  home  we  may  inquire  how  it  stands  with 
reference  to  the  universal  laws  of  physics,  and,  for  instance,  the 
law  of  gravity.  We  shall  find  the  answer  by  observing  how 

gravity  acts  with  reference  to  Helmholtz's  vortex-motion.  Cer 
tainly  he  ignored  the  action  of  gravity  in  determining  the  latter. 
Yet  as  certainly  the  position  of  the  moon  has  as  definite  influence 
on  each  atom  of  my  brain  as  on  the  tides  of  the  earth.  Could 

we  examine  the  prairie-fire  changes  that  constitute  some  such 
atom,  under  our  hypothesis,  we  would  find  they  could  not  be 
described  or  explained  completely  either  by  the  Helmholtz  for 
mula  or  by  the  law  of  gravity;  but  by  attributing  them  partly 
to  the  one  and  partly  to  the  other  they  would  be  fully  explained. 
It  is  true  the  results  due  to  gravity  might  be  so  slight  as  to  be 
unimportant  for  many  practical  ends;  for  instance,  they  might 
.well  be  ignored  in  determining  the  action  of  atoms  within  their 
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molecular  compounds,  even  if  science  should  attain  sufficiently 
refined  means  for  discovering  them.  But  the  principle  here 
illustrated  is  the  same  that  should  guide  us  in  hunting  for  the 
laws  descriptive  of,  or,  as  is  the  same  thing,  explanatory  of  the demarcation  of  personalities. 

That  is  to  say,  in  examining  the  concrete  changes  occurring 
on  either  side  of  such  a  periphery  —  or,  in  other  words,  either 
within  a  given  presentation,  or  outside  of  it  in  its  brain  sur 
roundings—we  should  expect  to  find  them  partly  explained 
by  the  law  of  gravity  and  partly  by  innumerable  other  laws, 
according  to  the  sort  of  investigations  to  which  we  should  sub 
ject  them.  Within  the  kaleidoscopic  mind  we  should  find  its 
changes  conforming,  no  doubt,  to  the  laws  of  logic  and  of  asso 
ciation;  and  for  these  "  rough  and  ready  "  modes  of  description, those  minute  changes  taking  place  in  each  infinitesimal  bit  of 
qualitative  contact,  as  due  to  gravity,  could  be  ignored.  And, 
at  the  other  extreme  of  particularity,  should  some  physicist  be 
inspired  to  hunt  for  these  latter  minute  changes,  if  he  did  not 
find  them  this  would  not  be  because  they  were  not  there,  but 

rather  because  present  methods  are  not  sufficiently  nice  for  'their detection. 

Within  every  branch  of  science  pertinent  to  the  problem 
would  be  found  lawful  determinations  which,  when  focused  to 
the  special  purpose  of  defining  the  conditions  that  govern  per 
sonalities,  would  establish  these  conditions,  each  from  its  own 
proper  angle  and  within  the  scope  of  that  particular  department 
of  science  under  which  it  appropriately  falls. 

Some  would  bear  on  the  formation,  mutation,  and  dissolution 
of  their  peripheries;  some  on  the  entry  of  content  into  these 
and  its  withdrawal  from  them;  some  on  the  presentative  modes 
in  which  this  content  is  there  displayed;  some  on  the  psycho 
logic  processes  of  perception,  conception,  reason,  and  their  like; 
some  on  the  relation  of  each  of  the  foregoing  to  the  brain,  to 
the  sense  organs,  to  the  body  in  general,  and  to  the  environment 
on  which  all  these  more  widely  depend;  and  still  others  would 
bear  on  the  chemical  and  physical  conditions  peculiar  to  each  and all  of  these  matters. 

Some  of  these  determinations  would  be,  as  I  before  said,  as 
discursive  as  the  laws  of  logic,  and  others  as  searchingly  local 
as  the  revelations  of  the  microscope.  But  all  of  them  would  be 
cumulative  for  our  problem  as  a  whole,  and  together  they  would 
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establish  our  knowledge  of  personality  in  the  same  way  our 
knowledge  of  any  other  fact  of  nature  is  established,  to  the  same 
degrees  of  explicitness  and  completeness,  and  upon  the  same 
basis  of  validity. 

It  should  be  plain,  then,  that  from  the  point  of  view  either  of 
science  or  of  philosophy,  the  problem  of  personality  is  in  no  way 
exceptional,  and  is  in  every  way  hopeful.  That  this  is  not  now 
recognized  in  all  departments  of  knowledge  is  but  the  natural 
result  of  the  peculiar  misconceptions  which  for  centuries  have 

focused  men's  eyes  afar  while  the  truth  lay  close  at  hand.  In 
this  chapter  no  attempt  can  be  made  to  round  up  all  the  evidence 
extant,  in  various  departments  of  science,  demonstrative  of 
what  already  has  been  gained,  unawares,  for  this  new  purpose. 
And  if  I  now  turn  to  draw  somewhat  further  from  its  store, 
I  shall  do  this  only  in  order  to  familiarize  the  general  problem 
of  personality  and  the  various  scientific  resources  that  contribute 
to  its  determination. 

266.  It  is  a  main  problem  with  us  to  know  why  any  given 
content  appears  in  one  personality  rather  than  in  another,  and 
thus  helps  to  divide  one  presentative  boundary  from  another; 
and  it  must  be  vitally  profitable,  for  this,  to  follow  such  lines  of 
inquiry  as  even  now  suggest  results.  While  these  may  not 
afford  indubitable  conclusions,  they  can  yield  positive  indica 
tions  of  the  nature  of  the  characteristic  we  are  seeking  to  grasp. 
In  all  such  inquiries  science  is  compelled  to  proceed  at  first  by 
analogy. 

Already  it  has  been  demonstrated  regarding  the  human  ner 
vous  system  that,  in  spite  of  the  fact  that  it  offers  perfect  facility 
for  its  entire  range  to  unite  to  a  single  presentative  result,  yet 
in  truth  it  is  shiftingly  divided  into  many,  of  which  the  main 
field  of  our  consciousness  is  but  one.  Now  it  can  but  be  of 

great  profit  if  any  sort  of  condition,  already  somewhat  familiar 
to  science,  can  suggest  to  us  an  analogy  to  this  otherwise  anom 
alous  mutation,  and  of  the  highest  significance  if  it  be  one  already 
suspected  of  identity  with  our  nervous  activity. 

Yet  the  phenomena  of  electricity  not  only  thus  offer  one  anal 
ogy  to  this  grouping  trait  of  our  nervous  system,  but  embrace 
many  others.  With  increasing  frequency,  in  the  last  few  years, 
our  nervous  system  and  its  working  have  been  compared  with  cer 
tain  electric  systems  and  their  working.  For  a  long  while  the 

"  cell-secretion "  theory  of  neural  transmission  was  a  rival  to 
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that  of  electric  analogy,  but  of  late  this  other  has  rapidly  gained 
in  plausibility. 

Not  only  are  the  nerve  cells,  their  connecting  filaments  and 
the  careful  insulation  of  these  wire-like  connections,  now  com 
monly  compared  with  the  batteries,  wires,  and  insulations  of 
an  ordinary  telegraph  equipment,  but  in  other  ways  even  more 
pertinent  to  our  present  problem  is  similarity  suggested.  And 
especially  for  us,  here,  it  is  noted  that  the  many  spheres  or  centres 
of  local  tension  into  which  the  ganglia  of  our  total  nervous 
system  are  commonly  divided  as  before  mentioned,  all  of  them 
being  more  or  less  separate  in  individual  action  while  at  the 
same  time  sensitive  to  a  mutually  governing  balance,  may 
be  perfectly  paralleled  in  electric  phenomena.  For  example, 
different  cells  of  the  same  battery  may  be  maintained  within  the 
same  electric  circuit,  in  contrasting  states  or  pockets  of  high  ten 
sive  and  low  tensive  activity,  by  means  of  certain  conditions. 

In  what  ways  these  analogies  may  be  pressed  to  bearing  on 
our  problem  of  personality  or  of  presentative  compounding  and 
division,  is  for  the  future  to  show  more  conclusively  than  I  may 
do  here.  But  if  our  hypothesis  of  the  identity  of  our  neural  and 
mental  content  is  to  succeed  at  all,  the  matters  here  suggested 
cannot  fail  of  crucial  significance  even  now.  If  the  qualitative 
elements  of  our  various  senses  —  colors,  sounds,  tastes,  smells, 
and  the  like  —  are  in  fact  identical  with  certain  neural  elements, 
then  plainly  the  laws  in  accord  with  which  these  latter  become 
joined  in  one  grouping  of  activity,  now  in  another,  and  again  in 
some  still  larger  functional  divisioning  of  the  total  nervous  sys 
tem,  and,  as  well,  the  conditions  under  which  they  are  stimulated 
and  become  active  at  all  —  plainly  all  such  matters  then  become 
in  the  highest  degree  relevant  to  the  appearance  and  disappear 
ance  of  given  content  in  the  presentations  of  one's  mind  and  the 
demarcation  of  these  presentations  from  those  of  the  remainder 
of  the  nervous  system  and  of  the  body  and  of  the  world  in 
general;  and  any  form  of  physical  activity  whatever  that  bears 
sufficient  likeness  to  nervous  activity  to  merit  serious  suspicion 
of  identity  with  it,  demands  consideration  in  an  enhanced  meas 
ure  as  having  intimate  significance  for  these  all-important  prob lems  of  human  personality. 

Into  a  full  exposition  of  the  varying  conditions  under  which 
stimulation  of  our  different  sense  organs  results  in  the  appearance 
of  correspondent  mental  elements  in  our  field  of  consciousness,  of 
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certain  other  conditions  under  which  similar  stimulation  does  not 

so  result,  of  the  knee-jerk  and  its  cerebral  governance,  or  of  the 

relation  of  any  one  of  these  and  similar  matters  to  the  dividing 

of  our  nervous  activity  into  sub  and  major  personalities,  and,  in 

turn,  the  relation  of  any  or  of  all  of  these  matters  to  parallel 

electric  phenomena,  it  is  not  here  the  place  to  enter.  But  I  have 

now  broached  these  several  matters  sufficiently  to  make  unmis 

takable  that  in  time  they  must  conjoin  to  inestimable  significance 

for  the  scientific  determination  of  personality,  and  how  this  will 

come  to  pass. 

267.  If  we  turn  next  to  chemistry,  we  find  other  facts  of 

momentous  import  waiting  only  to  be  recognized  and  to  be 

understood  in  order  to  throw  their  light  along  the  same  ave 

nues  to  the  same  goal. 

If  there  is  one  trait  of  the  human  mind  more  striking  than 

another,  it  is  the  marvellous  mutability  of  its  flow.  Incessantly 

its  content-processes  are  forming  and  dissolving  with  a  multi 

farious  and  evanescent  changeableness  unexampled  elsewhere  in 

the  realm  of  nature.  If  mental  content  and  chemical  content  are 

identical,  then  must  the  chemical  compounding  of  the  sensory 

content  of  the  human  brain  be  the  most  delicately  and  complexly 

unstable  in  the  known  range  of  nature's  compounds. 

Physiological  chemistry  has  proven  it  to  be  precisely  this.  Not 

only  are  the  carbon  compounds  in  general  so  exceptional  from  all 

others,  in  this  respect,  that  their  investigation  constitutes  a  special 

branch  of  chemistry  outweighing  in  interest  the  entire  bulk  of 

other  chemical  investigations,  but  those  of  the  brain  have  proven 

in  turn  so  exceptional,  even  to  inorganic  compounds  in  general, 

as  to  defy  for  the  present  any  but  approximate  determinations. 

Their  significance,  however,  for  an  understanding  of  the  human 

mind  has  now  become  recognized  and  is  being  keenly  studied  by 

every  up-to-date  alienist  in  the  most  striking  manner,  though  any 

full  appreciation  of  this  field  for  the  larger  problems  of  science 

can  scarcely  be  hoped  for  speedily,  and,  much  less,  exhausted  in 

many  future  generations. 

Summed  up  in  the  largest  way,  this  contrast  exhibited  between 

organic  and  inorganic  compounds  is  said  to  lie  between  the 

stable  simplicity  of  the  former  and  the  instable  complexity  of  the 

latter.  "  The  earth  endureth  forever,  while  the  creature  that 

walketh  thereon  perisheth  even  with  the  grass."  So  great  is  this 
contrast  that  until  only  a  few  decades  ago  it  was  conceived  to  be 
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based  in  an  ultimate  and  incommensurable  distinction  between 
living  and  dead  matter.  The  breaking  down  of  this  fancied  dis 
tinction  is  now  generally  recognized  to  be  one  of  the  greatest 
achievements  of  science;  and  the  similar  breaking  down  of  any 
fundamental  distinction  between  physical  content  and  mental 
content  is  but  a  further  progress  of  the  same  general  course  of 
the  world's  scientific,  philosophic,  and  religious  advancement. As  I  have  said,  the  contrast  between  organic  and  inorganic 
compounds  is  now  admitted  to  be  one  between  instable  com 
plexity  and  stable  simplicity.  According  to  our  wider  hypothe 
sis,  it  is  a  relative  contrast  between  qualitative  permanence  and 
incessant  qualitative  change.  The  contrast,  however,  is  none  the 
less  positive,  nor  to  be  minimized,  for  being  found  to  be  rela 
tive  rather  than  absolutely  disparate.  And  it  was  no  mere  acci 
dent  of  Parallelism  that  chemically  the  part  of  the  universe  at 
first  discovered  to  be  "  correlate  "  with  the  infinite  flux  of  the 
mind's  complex  processes  eventually  proved  thus  to  stand  at the  extreme  limit  of  the  scale  of  changeable  intricacy;  for,  in. 
truth,  a  still  further  advance  of  appreciative  knowledge  discloses 
that  this  "  correlation  "  is  a  literal  and  immeasurably  significant, identitv. 

j 

Such  a  result  illustrates  in  the  most  striking  manner  how  un 
swervingly   the  paths  of  patient  and   unflinching  investigation 
lead  to  truth,  however  wide  apart  they  start  or  how  opposite  the. 
theories  on  which  they  are  pursued  are  at  first  conceived  to  be. 
Had  our  mental  processes  been  brought  home  to  some  strikingly stable  and  simple  chemistry,  instead  of  to  this  marvellous  nervous 
compound,  then  the  overwhelmingly  converging  testimony  of  ac cumulated  science  and  philosophy  to  which  this  Treatise  so  often 
appeals,  and  which  has  been  its  guide  and  inspiration  ever,  could 
be  easily  brought  to  ridicule.     But,  as  it  is,  the  whole  vast  field 
of  chemistry  promises  at  no  distant  day  to  open  its  inexhaustible 
resources    along   the  entire    line    of    evolutionary    development, 
"  from   the   physically   humble   to   the   spiritually   exalted,"    for the  intimate  determination  of  our  heretofore  sealed  problems. 
268.  To  attempt  to  foreshadow  in  more  precise  ways  how  all 

this  is  to  be  accomplished  is  to  risk  inciting  contempt  in  just 
those  whom  this  Introduction  most  seeks  to  persuade  to  serious 
consideration.  But  since  the  test  of  all  scientific  worth  must  be 
unflinching  consistency,  I  cannot  default  the  task  of  indicating 
certain  other  lines  of  research  already  taking  shape  for  some 
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most  eminent  investigators,  even  while  their  mention  may  seem 
premature  to  others. 

If  the  reader  have  forgotten,  he  will  have  but  to  turn  back  to 
our  Review  of  Physics  to  be  reminded  how  recent  are  the  con 
ceptions  of  electricity  and  of  atomic  vortices  upon  which  current 
physics  is  based.  Nearly  nothing  has  yet  been  done  by  way  of 
connecting  electric  waves  with  intermolecular  activity  and  group 
ing;  yet  no  informed  man  doubts  that  here  is  a  legitimate  and 
imminent  field  of  investigation.  But  if  the  relation  between 
molecular  composition  and  electric  condition  be  determined,  then 
the  relation  borne  by  our  intricate  and  unstable  cerebral  chem 
istry  to  these  divisional  groupings  of  ganglionic  activity  that 
constitute  the  various  major  and  minor  personalities  of  our  ner 
vous  system  must  also  stand  in  a  fair  way  of  being  explained, 
and  the  most  intimate  of  all  the  laws  of  personality  thus  be 
brought  within  the  horizon  of  actual  revelation. 

Nor  \vill  the  work  stop  here.  For  it  is  necessary  and  possible 
to  know  not  only  why  our  presentative  peripheries  run  now  here 
and  now  there,  but  also  those  relative  conditions  which  bind 
their  respective  contents  now  to  such  complex  kaleidoscopic 
and  ample  bounds  as  those  of  our  waking  minds,  and  again  to 
those  narrower  and  stabler  presentative  limits  which  we  have 
grounds  for  attributing  to  the  cortical  elements  during  inac 
tion  and  sleep,  and  proportionally  to  still  lower  organic  chemical 
conditions. 

A  few  years  ago  the  mention  of  such  matters  would  have  been 

deemed  satire,  madness,  or  blasphemy.  But  to-day,  in  the  rapidly 
accumulating  determinations  of  the  relation  of  certain  toxic  sub 
stances  to  definite  pathologic  restrictions  of  activity,  and  of  cer 
tain  nutriments  to  normal  brain  action,  the  cogent  relation  of 
these  to  our  problem  is  no  longer  laughed  at,  or  their  immeasur 
able  horizon  unappreciated,  save  by  the  ignorant. 

Already  is  at  hand  the  day  of  sober  inquiry  into  the  identity 

of  our  so-called  sensory  elements  with  definite  chemical  condi 

tions,  of  the  relation  of  these  to  "  fusion,"  association,  and 
presentative  demarcation  in  general,  and  of  the  relation  of 
all  these  matters  to  the  evolutionary  selection  of  such  traits 
in  the  development  of  the  human  mind  from  lower  biologic 
conditions.  And  once  under  headway,  this  inquiry  must  lead  to 
just  such  comparative  determinations,  all  along  the  line  of  the 

world's  evolutionary  development,  as  the  late  Professor  Cope, 
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one  of  the  greatest  and  most  penetrating  biologists  of  our  day, 
indicated  a  short  time  before  his  death  in  the  following  words : 

''  The  characteristics  by  reason  of  which  the  colors,  sounds,  smells, tastes,  and  other  sensory  elements  of  the  human  mind  have  become 
identified  with  certain  neural  conditions  and  have  worked  as  deter 
mining  agents  —  perhaps  the  dominating  agents  —  in  the  evolu 
tionary  development  of  man  and  of  the  natural  selection  of  his 
mental  traits  will,  I  believe,  in  time,  be  as  familiar  ground  to  science 
as  is  now  the  relation  of  gills  and  lungs  to  water  and  air."  x 

269.  From  these  matters  I  should  naturally  pass  to  the  two 
remaining  and  perhaps  most  important  points  to  be  brought  into 
this  general  outline  of  personality,  were  it  not  that  the  phenomena 
of  sleep  offer  exceptional  opportunity  for  bringing  together  much 
that  I  have  now  said  to  more  clearly  unified  conception,  and  for 
clearing  away  the  traditional  difficulties  that  may  still  linger  to 
obscure  for  many  what  I  have  yet  left  to  say. 

Because  of  the  fact  of  our  waking  self-consciousness,  because 
we  can  reflect  upon  our  mental  processes,  can  know  them  and 
express  our  knowledge  of  them,  one  man  to  another,  therefore 
to  many  people  it  seems  impossible  that  our  body  and  the  dead 
world  of  physics  beyond  it  can  be  comprised  of  mental  content 
and  of  presentations  fundamentally  like  our  own. 

This  incredulity,  however,  when  carefully  examined,  proves 
wide  of  its  mark,  and  is  based  in  those  traditional  misconceptions 
regarding  our  inmost  nature  to  which  much  of  the  philosophy 
and  religion  of  our  day  still  clings  as  a  drowning  man  clings  to 
lead.  The  strengthening  religious  convictions  of  the  future,  how 
ever,  do  not  lie  backward  but  forward.  Only  freely  inquire  into 
such  matters,  and  faith  will  become  strengthened  by  as  much  as 
knowledge  exceeds  longing  and  guessing.  Only  observe  that 
things  which  in  fundamental  ways  are  alike  may  differ  without 
limit  in  specific  ways,  and  it  will  never  seem  incomprehensible 
that  the  enormously  complicated  processes  of  our  minds  may  differ 
specifically  from  a  simple  amoeba  and  from  a  chunk  of  iron,  yet 
in  general  characteristics  be  like  both.  Once  but  comprehend 
how  intricate  the  changes  are  that  constitute  the  kaleidoscopic 
processes  of  spatial  perception,  ideation,  comparison,  reflection, 

1  For  article  on  "The  Biologic  Origin  of  Mental  Variety,"  see  The  Naturalist (Philada.),  Dec.  1896. 



244  A    TREATISE    ON    COSMOLOGY. 

judgment,  and  the  like,  and  how  marvellous  are  the  nervous 
networks  and  functions  that  must  unite  to  maintain  them,  and  it 

can  never  seem  strange  that  our  higher  intellectual  faculties  that 
are  the  product  of  this  multifarious  union  should  not  characterize 
the  separate  elements  of  this  union  when  these  are  functionally 
and  presentatively  disjoined,  as  we  must  suppose  them  to  be  in 
sleep ;  or  should  not  characterize  those  physical  conditions  where 
the  molecules,  equally  with  our  neural  elements  in  sleep,  must 

lie  as  isolated  from  "  intellectual  conflagration  "  as  parlor-matches 
in  a  tin  box. 

The  difficulty  that  these  people  suffer  in  striving  to  conceive 
that  matter  is  a  presentatively  simple  form  of  spirit  or  mind 
roots  in  the  traditional  error,  already  discussed,  of  lumping  our 
highly  complicated  spiritual  and  psychological  processes  into  a 
single  instantaneous  explosion  of  cognitive  or  perceptual  power, 
and  then  observing  that  no  simple  material,  compound  or  object, 
ever  manifests  such  power.  Could  the  presentative  condition  of 
the  human  brain  during  sleep  be  appreciatively  contrasted  with  its 
kaleidoscopic  condition  in  waking  action,  all  such  difficulties 
would  vanish  like  night  before  the  sun.  And  the  point  to  which 
I  have  been  leading  is,  that  already  we  know  enough  of  these 
contrasting  conditions  to  make  out  a  soundly  warrantable  scientific 
appreciation  of  them,  if  only  what  we  do  know  of  them  psycho 
logically,  neurologically,  physiologically,  biologically,  chemically, 

physically,  and  in  all  the  various  sub-departments  of  these  various 
sciences,  be  given  the  same  sort  of  alternatingly  searching  and 
synthetizing  regard  as  is  used  to  build  up  our  knowledge  of  other 
facts.  I  do  not  mean  that  sleep  is  the  one  focus  where  all  things 
are  revealed,  but  in  the  same  sense  that  Ludwig  declared  that  the 
whole  universe  would  be  understood  to  him  who  perfectly  mas 
tered  the  leg  of  a  frog,  so  what  is  already  available  for  our  com 
parison  of  the  waking  and  sleeping  condition  of  the  mind  is  abun 
dantly  sufficient  for  establishing  that  preparatory  grasp  of  the 
nature  of  personality  in  the  world  at  large  which  this  chapter  is 
seeking  to  lay  down  as  a  workable  beginning. 

Already  we  know  enough  of  the  physiological  and  psychological 
status  of  sleep  to  form  an  entirely  accurate  conception  of  what  the 
presentative  condition  of  the  cortex  cannot  be,  save  when  in 
waking  activity.  We  know  that  a  constant  circulation  of  the 
blood,  in  order  to  feed  certain  chemicals  to  the  nerve  cells  and  to 
take  away  their  waste  products,  is  as  indispensable  to  the  intricate 
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process  of  reflective  self-consciousness,  as  is  the  supply  of  certain 
chemicals  to  an  ordinary  telegraph-battery  to  the  transmission  of 
the  simplest  message;  and  we  know  that  in  sleep  circulation 
stops  in  the  cortex,  the  blood  withdraws  to  the  skin  or  viscera, 
and  its  cells  are  left  as  functionally  disjoined  as  the  individual 

cells  of  a  telegraph-battery  with  their  every  connection  unhitched. 
Why,  then,  since  it  is  perfectly  known  that  the  united  action  of 

any  or  of  all  of  these  cells  is  indispensable  to  self-consciousness 
and  to  our  ordinary  processes  of  human  intellection,  should  any 
one  conceive  that  anything  like  these  waking  faculties  should  grace 
those  relatively  disjointed  conditions  of  content  that  are  thus 
typified  in  sleep  ?  Or,  when  it  is  perfectly  known  that  these  supe 
rior  faculties  grace  the  cortex  only  in  the  full  unity  of  its  waking 
action,  why  should  any  one  think  of  attributing  them  to  any  of 
the  lower  ganglia  even  when  they  are  awake  ? 

270.  Or  again,  and  drawing  more  closely  to  our  problems  of 
personality  and  of  presentativeness,  why,  when  we  know  the 
complex  neural  and  functional  conditions  under  which  our  mar 
vellously  variegated  and  elaborately  woven  spatial  presentations 
are  developed ;  and  when  we  know  the  similar,  though  relatively 
simpler,  neural  and  functional  conditions  that  respectively  bring 

forth  the  graded  modes  of  "  presentative  form  "  which  we  ob 
served,  in  our  last  chapter,  comparatively  between  our  spatial 
presentations  of  touch,  non-spatial  tone-harmonies,  and  com 
pletely  fused  presentations  of  muscle-sensation  and  smell  —  why, 
in  short,  having  found  the  cue  for  determining  the  physical  con 
ditions  to  which  various  modes  of  presentative  form  correspond, 
should  it  not  then  be  legitimately  possible  to  carry  out  this  cue 
to  determination  of  the  presentative  aspect  of  the  cortex  dur 
ing  sleep,  and  thence  to  that  of  still  more  disjointed  physical 
conditions  ? 

Of  course,  here  I  trespass  on  advanced  theories  that  can  yield 
only  confusion  and  discouragement  to  lay  readers  unless  sup 
ported  by  demonstrable  and  convincing  details,  —  details  of 
which  I  am  to  give  some  introductory  account  in  the  next  two 
sections.  But,  at  least,  by  these  intimations  regarding  sleep,  I 
hope  to  have  made  it  possible  for  the  reader  to  comprehend  that 

the  presentative  make-up  of  a  man's  waking  hours  is  likely  to 
bear  some  such  comparison  to  that  of  his  disintegrated  mental 
elements  during  sleep  and  of  lower  physical  conditions  generally, 
as  the  complex  functional  and  chemical  organization  of  his  brain 



246  A    TREATISE    ON    COSMOLOGY. 

would  bear  to  its  cremated  and  disintegrated  dust ;  and  by  gaining 

this  crude  and  preliminary  notion  of  the  preservative  "  look " 
of  the  universe  in  its  simpler  regions,  I  hope  in  some  measure  to 
have  prepared  the  way  for  the  further  problems  of  this  chapter. 

271.  I  have  said  that  two  major  matters,  for  this  chapter, 
remain  to  be  considered.  One  is  the  more  exact  relationship  of 

presentativeness  to  personality;  the  other,  that  of  personality  to 

the  world's  universal  or  physical  order. 
The  way  these  marks  I  am  penning  stand  related  to  one  an 

other  in  so-called  outer  space  is  a  matter  of  physical  order.  The 
way  certain  black  and  white  qualities  are  arranged  in  my  mental 
vision  of  them  is  a  matter  of  presentative  order  or  form.  At  the 
present  advanced  period  of  this  Introduction  it  can  scarcely  be 
necessary  to  remind  any  reader  that  the  two  are  absolutely  differ 
ent,  though  there  is  a  precise  functional  relationship  between 
them,  and  between  each  and  our  problem  of  personality.  Sup 
pose  I  pick  out  any  three  points  forming  a  continuous  segment 

in  some  "  straight  line "  of  my  mental  vision  of  this  printed 
page !  Under  our  hypothesis  we  may  say  with  approximate  truth 
that  these  same  three  points  are  parts  of  my  cortex  and  have 
their  fixed  place  and  arrangement  in  the  physical  order  of  the 
outer  world.  Absolutely,  these  points  are  the  same,  whether  we 
think  of  them  in  their  world  order  or  in  their  presentative  order 

of  a  "straight  line."  And  I  cannot  better  clear  up  certain  bearings 
of  personality  to  presentativeness  on  the  one  hand  and  to  physics 
on  the  other  than  by  bringing  together,  under  one  comprehensive 
view,  certain  facts  regarding  these  three  points  that  have  already 
been  indicated,  afar  off,  under  yet  unrelated  discussions. 

The  nervous  system  has  been  compared  to  a  telegraph  system 
or  circuit.  Our  given  three  points  must  be  properly  connected 
within  my  nervous  system  in  order  to  appear  in  my  united  field 

of  consciousness.  Yet  it  is  not  necessary  that  they  lie  in  a  "  phys 
ical  straight  line  "  in  order  to  appear  contiguously  in  a  "  presenta 
tive  straight  line  "  within  my  field  of  vision.  No  one  conceives, 
when  I  see  Bunker  Hill  Monument,  that  my  cortical  cells  employed 
in  this  vision  are  grouped  in  geometric  miniature  of  that  famous 

shaft.  On  the  contrary,  it  is  known  that  these  cells  lie  higgledy- 
piggledy  throughout  the  cortex,  and  their  physical  arrangement, 
if  only  they  are  connected  in  some  way  by  proper  fibre  and 
function,  has  little  or  nothing  to  do  with  the  presentative  arrange 
ments  that  may  result  from  them.  In  short,  our  three  points  may 
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have  any   sort   of  connected   physical   arrangement,   while   they 
assume  the  presentative  form  of  a  straight  line. 

Also  the  reverse  of  this  is  true ;  and  preserving  what  is  tradi 
tionally  called  the  same  fixed  positions  in  the  cortex,  the  given 
points  may  take  on,  at  different  times,  very  different  presentative 
arrangements.  Theoretically,  whatever  their  physical  arrange 
ment,  and  whether  contiguous  or  not,  they  may  presentatively 
be  of  the  same  quality  or  of  different  qualities;  if  of  the  same 
quality,  they  may  fuse  into  one  non-spatial  feeling  or  sensation, 
such  as  a  smell ;  if  of  different  qualities,  they  may  appear  together, 
still  non-spatially,  as  would  a  smell,  a  taste,  and  a  sound,  in  the 
same  presentation;  or  they  may  appear  as  different  colors  in 
distant  angles  of  my  vision;  or  as  different  colors  at  different 
intervals  in  a  straight  line ;  or,  as  in  our  original  example,  contig 
uously  in  a  straight  line ;  or  finally,  numbering  them,  they  might 
appear  contiguously  in  this  line,  but  in  any  possible  order  of  their 
numerical  combination,  —  i.  e.,  as  1-2-3,  I"3"2>  or  3-1-2. 

Or,  to  sum  up  in  a  general  statement  the  one  great  abstract 
truth  :  Any  given  physically  connected  points,  whatever  their  loci, 
when  in  accord  with  certain  lazvs  they  may  appear  in  a  single 
personality  at  all,  may  from  time  to  time  appear  in  any  possible 
sort  or  number  of  presentative  combinations,  according  to  attend 
ing  causal  circumstances. 

The  clear  elucidation  of  this  truth  is  a  pivotal  task  of  current 
science,  for  it  is  here  that  the  immediate  connection  of  mental  and 
physical  science  has  its  beginning.  This  will  be  appreciated  when 
certain  facts  brought  out  in  our  last  chapter  are  recalled. 

There  we  learned  that  the  different  modes  or  degrees  of  pres 
entative  form,  gained  through  our  several  senses,  are  all  of  one 
species  of  manufacture  in  accord  with  one  general  law  of  neural 
action.  When  the  neural  elements  are  stimulated  in  certain  ways, 
as  through  the  eye  and  the  skin,  spatial  presentations  result; 
when  in  a  simpler  way,  non-spatial  but  still  compound  harmonies ; 
and  when  still  more  simply,  entirely  fused  sensations,  such  as  smell 
or  pain.  In  just  what  ways  these  modes  of  neural  stimulation 
differ  it  is  unnecessary  here  to  consider,  though  this  is  one  of 
the  most  crucial  and  pressing  fields  of  current  science,  and  will 
occupy  no  small  share  of  our  future  attention.  But  the  all- 
important  point  to  be  observed  for  our  present  purpose  is,  that 
the  form  of  the  presentative  results  in  no  way  geometrically  cor 
responds  with  the  physical  form  of  the  neural  anatomy.  Our 
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three   neural   points,   having  a   fixed   anatomical   location,   may 
enter  into  any  sort  of  presentative  formation. 

This  is  all  important  because  it  brings  to  a  focus  at  once  and 
pointedly  the  way  personality  is  related  to  presentative  form  on 
the  one  hand  and  to  physical  form  on  the  other.  It  brings  out 
sharply,  what  has  been  the  chief  result  of  all  past  philosophy  and 
science  to  demonstrate,  that  physical  form  and  presentative  form 
are  utterly  disparate. 

What  physical  form  is  and  what  is  its  relation  to  personality  are 
to  be  particularly  considered  in  the  next  section  and  subsequently. 
But  from  the  several  facts  hitherto  disjointedly  gathered  through 
out  this  chapter  regarding  presentative  form  and  its  relations  to 
personality,  the  following  may  now  be  summarized,  explicitly,  of 
the  relation  of  personality  to  presentativeness. 

272.  Presentativeness  is  a  unique  sort  of  togetherness  or 
conjunction. 

Personality  is  the  opposite  of  this ;  it  is  presentative  disjunction. 
Any  presentation  is  at  the  same  time  a  personality;  concretely 

they  are  identical.  We  speak  of  the  presentation  when  our  interest 
is  centred  within  the  personality ;  that  is,  upon  the  sort  of  qualities 
gathered  there,  the  mode  or  form  of  their  arrangement,  the 
changes  occurring  in  the  kaleidoscopic  field  so  formed,  and  the 
various  psychologic  processes  constituted  thereby.  And  we  speak 
rather  of  the  personality  when  we  have  in  mind  any  such  concrete 
group  in  presentatively  disjoined  relation  from  other  similar 
groups  and  from  the  entire  remainder  of  the  universe.  Person 
ality  is  the  larger  word,  and  enfolds  all  that  the  presentation 
contains  in  a  yet  wider  relation. 

In  this  sense  it  more  nearly  and  significantly  corresponds  with 
what  has  traditionally  been  called  personality  than  any  other 
concrete  trait  of  actual  existence;  for  while  so-called  personality 
is  commonly  conceived  to  embrace  continuity  of  temporal  exist 
ence,  this  plainly,  by  our  hypothesis,  is  a  perpetual  miracle  of 
illusion;  and  the  one  transforming  personality  is  the  sole  real 
existence  at  any  given  time. 
A  concrete  geometric  periphery,  if  one  imply  by  this  phrase 

something  that  immediately  transpires  in  one's  vision,  is  a  very 
complex  and  specific  process  of  continuously  transforming  pre 
sentativeness.  It  would  perhaps  disappear,  should  the  mind  stop 
transforming;  and  it  might  not  be  found  in  any  single  presenta 
tion.  But  should  it  so  appear,  it  would  be  delineated  from  its 
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suroundings  solely  by  qualitative  differences  (save  in  the  improb 
able  case  where  a  visual  presentation  might  be  the  sole  content  of 
the  mind)  and  be  joined  to  them  presentatively. 

In  contrast  with  this,  a  concrete  personal  periphery  is  not  only 
delineated  qualitatively,  but  also  by  presentative  disjunction.  It 
may  bound  not  only  some  spatial  —  that  is,  visual  or  tactual  — 
presentation,  but  a  presentation  of  any  sort. 

Neither  personal  periphery  nor  its  content  is  ever  spatial,  save 
in  the  sense  that  a  personal  periphery  and  a  geometric  periphery 
might  coincide. 

Every  personal  periphery,  as  we  shall  come  better  to  under 
stand  in  our  next  section,  is  a  physical  periphery  plus  the  distinc 
tion  of  absolute  presentative  disjunction.  Or,  in  other  words, 
while  every  personal  periphery  is,  at  the  same  time,  a  physical 
periphery,  yet  not  all  physical  peripheries  are  personal  peripheries. 

Physical  peripheries  require,  absolutely,  but  qualitative  delin 
eation,  and  in  physics  are  treated  only  theoretically  and  symbol 
ically.  But  of  this  after  our  next  section. 

273.  Most  cogently,  then,  to  tie  our  new  conception  to  the  tra 
ditional  notion,  we  may  define  a  personality  to  be  an  actually  exist 
ing  and  presentatively  isolated  state  of  mind.  The  human  mind 
is  such  a  continuously  transforming  personality.  Inasmuch,  how 
ever,  as  only  one  state  of  such  a  "  transforming  mind  "  actually 
exists  at  a  time,  therefore,  from  the  point  of  viezv  of  cosmologic 
or  absolute  existence,  our  personality  is  but  the  one  actually  exist 
ing,  momentary  state. 

274.  Undoubtedly  one  of  the  two  or  three  major  and  at  the 
same  time  positive  and  permanent  achievements  of  human  thought, 
scientific  and  philosophic  combinedly  to  the  present,  is  the  deter 
mination  that  the  world  is  not  spatial  in  the  sense  it  was  once 
conceived  to  be,  and  is  spatial  in  quite  another  symbolized  sense. 
Yet  so  indefinite  has  this  last  been  left,  even  in  the  latest  and  best 
philosophic  treatises,  and  so  unfamiliar  does  it  still  remain,  that 
most  readers  of  what  I  have  now  said  of  personality  must  find 
their  chief  difficulty  when  attempting  to  fancy  what  sort  of  a 
world  this  is  that  is  "  only  symbolically  spatial  "  and  "  entirely 
reconcilable  with  non-spatial  personalities."  Therefore,  at  the 
expense  of  repetition  often  yet  to  be  repeated,  I  must  bring  this, 
by  yet  another  turn  of  the  thumbscrew,  a  degree  more  sharply 
under  the  lens  of  comprehension.  The  complete  development  of 
the  notion  throughout  the  details  of  geometry  and  of  physics, 
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and  in  a  manner  establishing  it  as  an  acceptable  hypothesis  for  all 
practical  work  in  the  future,  must,  of  course,  be  left  to  that  part 
of  our  main  Treatise  to  be  devoted  to  that  special  purpose.  Also 

that  systematic  outlining  of  the  matter  required  for  the  formal 

unfolding  of  this  Introduction  must  be  left  to  a  near-at-hand 

chapter.  But  a  firmer  notion  of  at  least  the  type  of  this  "  physical 
order  "  is  indispensable,  here  and  now,  for  rounding  out  our  pre 
liminary  conception  of  how  personality  is  defined  within  it;  and 
to  that  we  now  proceed. 

It  will  best  be  gained  by  again  sweeping  a  swift  eye  over  its 
historic  development.  Descartes  broomed  everything  out  of  the 

physical  world  save  extension  and  motion.  Berkeley  denied  it 

altogether.  Kant  brought  it  back,  but  declared  we  could  never 
know  anything  about  it.  His  followers,  to  Hegel,  speculated  too 
much  and  too  indefinitely  about  it.  Herbart  again  began  to  treat 

it  scientifically,  —  i.  e.,  in  more  consistent  detail,  —  and  taught 
us  much  of  its  "  serial  "  nature.  Beneke  implanted  the  notion 
that  the  mind  is  only  the  sum  of  its  processes,  while  it  and  the 
world  are  the  same  sort  of  processes.  Lotze  more  definitely  named 

the  physical  process  or  order  of  nature  to  be  an  "  intellectual 
order  " ;  and  he  did  much  to  identify  this  as  a  lawfully  complex, 
serial  order  of  qualitative  or  contential  change.  Professor  Wundt 
did  a  master  stroke  toward  bringing  this  into  harmony  with  cur 

rent  physics,  by  dropping  the  misleading  word  "  intellectual," and  substituting  the  entirely  exact  and  more  penetrating  phrase 

"  symbolized  order."  From  Berkeley's  day,  quantity  had  come  to 
be  regarded  more  and  more  vaguely,  until  by  Lotze  and  Wundt 
mental  content  was  declared  to  be  void  of  it  absolutely.  This 

naturally  followed  the  discovery  that  the  outer  world  is  not  spatial 

in  the  na'ive  sense,  and  the  difficulty  of  conceiving  any  other  sort 
of  quantity  than  this  spatial  sort.  Professor  Ward  with  Professor 

James,  however,  revealed  a  non-spatial  quantitativeness  in  all 
mental  content ;  and  a  growing  understanding  of  spatial  presen- 
tativeness  and  of  the  intellectual  processes  by  which  all  quantity 
must  become  known,  as  well  as  exist  in  itself,  has  slowly  made 
comprehensible  how  the  whole  world  may  be  quantitative,  in  this 
absolute  sense,  yet  not  be  spatially  quantitative.  This  is  the 

turning-point  of  a  new  era ;  for  it  renders  the  "symbolized  space" 
of  Professor  Wundt  reducible  to  a  working  hypothesis  for  quan 
titative  physics,  which  before  it  was  not. 

Just  how  this  "  symbolized  space  "  is  to  be  rendered  practically 
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comprehensible  through  this  new  sort  of  quantity,  and  what  we 
know  of  the  symbols  of  our  own  minds  through  which  we  must 
interpret  it,  is  the  new  problem.  To  help  us  understand  precisely 
what  this  symbolized  space  is,  we  may  well  recall  a  recognized 
feature  of  traditional  physics.  When  the  line  joining  the  centres 
of  the  earth  and  sun  has  been  mentioned,  never  has  it  been 
conceived  that,  if  the  world  could  be  seen  as  it  is,  a  straight 
mark  would  be  beheld  actually  delineating  this  element  of  astro 
nomical  geometry.  All  lines  and  figures,  by  the  universal-fluid 
hypothesis,  are  delineated  by  motion,  and  no  specific  motion 
would  be  expected  either  permanently  or  temporarily  marking 
out  this  "given  line."  The  only  actual  geometry  of  this  fluid 
is  that  of  the  objects  and  paths  marked  out  by  actual  motions. 
Yet,  in  spite  of  this  truth,  such  lines  as  that  from  the  sun 
to  the  earth  are  theoretically  conceived  by  us,  and  the  en 
tire  outer  world  is  theoretically  treated  as  if  made  up  of  such lines. 

And  again,  when  a  physicist  speaks  of  gravity  or  of  any  other 
force  acting  in  a  line,  he  does  not  conceive  that  a  corresponding 
notion  actually  occurs  along  that  line,  even  when  he  conceives  all 
force  to  be  reducible  to  motion.  But  he  merely  accounts  for 
some  actual  motion  by  the  additions  or  subtractions  of  differ 

ent  theoretically  conceived  "  laws  of  motion  "  or  "  systems  of 
world-bookkeeping." 

Now,  if  all  this  be  true  of  traditional  physics,  we  should  expect 
to  find  something  quite  analogous  to  it  in  our  new  physics. 
Philosophy,  since  Herbart,  having  determined  that  the  type  of 
the  new  physical  line  is  that  of  a  series  of  non-spatial  content 
changes,  we  should  at  least  expect  to  find  the  world  built  up  of 
these  lines  only  theoretically  rather  than  actually.  And  this  is 
precisely  the  way  it  is  built  up.  For,  actually,  it  is  comprised  of 
a  multitude  of  personalities  that  are,  in  turn,  made  up  of  prima 
rily  non-spatial  qualities.  And  these  qualities  are  "  symbolizedly 
spatial  "  only  in  the  sense  that,  collectively  of  the  entire  universe, their  changes,  happening  relatively  to  one  another,  may  be  kept 
account  of  by  means  of  a  unique  system  of  the  new  theoretical 
lines,  quite  analogous  to  and  perfectly  symbolized  by  the  old 
theoretical  system. 

Upon  the  face  of  things  it  looks  a  little  as  if  we  were  on  the 
right  track  to  observe  that  both  systems  of  lineal  construction, 
the  old  and  the  new,  are  thus  alike  theoretical.  But  letting  that 
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count  as  it  may,  before  attempting  to  define  the  relation  of  our 
composite  personalities  to  such  a  system  of  new  lines,  we  first 
must  build  up,  in  detail,  the  new  system  itself.  Already  I  have 
declared  we  are  not  to  undertake  this  in  complete  detail  till  later. 
But  we  will  now  undertake  just  enough  of  this  system  building 
to  gain  a  crude  idea  of  its  method,  of  the  general  type  of  struc 
ture  that  is  to  result,  and  of  the  location  of  given  personalities 
and  of  their  qualities  and  peripheries  within  it. 

First,  suppose  the  entire  content  of  the  universe  to  be  in  a 

qualitatively  homogeneous  state ;  to  be  all  of  one  quality  —  it 
may  be,  one  smell.  Then  let  it  change  in  such  a  way  as  to  form 

two  qualities  having  equal  quantities  —  these  quantities  being  of 
the  crude,  non-extended  sort  discovered  by  Professors  Ward, 
James,  and  others,  and  discussed  by  us  in  §  204  and  elsewhere. 
Next  let  these  halves  divide  as  did  the  original  content,  and  this 
process  of  halving  continue  to  the  limit  of  mathematical  compu 
tation.  Each  final  fraction  will  now  be  of  some  single  quality, 

and  its  quantity  will  be  infinitesimal  in  proportion  to  the  original 
whole.  Such  a  fraction  I  shall  hereafter  call  a  theoretical  or 

physical  point;  and  when  finally  located  within  a  certain  fixed 

and  universal  order  or  law  of  change,  to  be  defined  later,  —  the 
fundamental  order  of  physics,  —  I  shall  identify  every  such  point 
as  a  mathematical  point  of  current  physics.  For  the  present, 
however,  let  us  think  of  these  points  as  standing  in  no  order  of 
relationship,  one  to  another,  either  lawful,  functional,  spatial, 
intellectual,  presentative,  personal,  or  any  other,  save  of  numeri 
cal  separateness,  qualitative  difference,  and  quantitative  equality; 
that  is  to  say,  let  all  other  conceivable  relationships  for  the  present 
be  ignored. 

This  done,  let  a  wave  of  qualitative  change  pass  over  a  given 
number  of  these  points,  say  five,  and  in  a  manner  involving, 
successively,  only  one  at  a  time,  and  each  point  only  once.  This 

type  of  process  I  shall  call  a  theoretical  line,  and  when  incor 

porated  into  the  world's  actual  order,  I  shall  identify  it  as  a 
physical  line. 

This  done,  we  observe  that  we  may  now  keep  track  of  the 
identity  of  these  five  points,  no  matter  what  may  be  their  future 
changes,  by  thinking,  keeping  account  of,  and  naming  them  as 
the  same  points  originally  forming  this  line. 

This  agreed  upon,  I  now  define  the  periphery  of  any  given 

point  in  such  a  line  to  be  comprised  of  the  two  points  respec- 
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lively  preceding  and  succeeding  it  in  the  original  wave  of  change forming  the  theoretical  line. 
Next,  let  us  conceive  five  such  lines  to  be  formed  and  entered 

upon  our  theoretical  system  of  accounts,  and  then  let  a  wave  of 
qualitative  change  pass  simultaneously,  lawfully,  and  collectively 
from  every  point  in  the  first  line  to  every  point  in  a  second  of  the 
five  lines,  and  thence  to  a  third,  thence  to  a  fourth,  and  thence  to 
the  fifth.  This  done,  we  observe  that  our  quantitative  accounts 
of  the  points  involved  in  this  structure  bear  certain  mathematical 
proportions  to  those  of  the  traditional  geometric  square;  and  to 
that  extent  this  theoretical  and  wholly  non-spatial  construction 
is  symbolized  by  a  square.  For  this  reason  let  us  hereafter  call 
such  a  structure  "a  theoretically  symbolized  square";  and  any such  square  found  incorporated  into  the  physical  order  of  nature 
will  eventually  be  identified  as  a  physical  square. 

Just  here,  however,  every  mathematician  will  note  that  while 
certain  symbolized  proportions  of  such  a  square  would  correspond 
to  those  of  the  traditional  square,  —  for  example,  its  "  sides  " 
would  be  equal,  — yet  its  "diagonals"  would  not  correspond  to the  traditional  proportions.     That  is,  there  being  but  five  equal points  m  these  diagonals,  they  would  sum  up,  in  our  account 
equal  to  the  sides.    And  it  is  in  a  precisely  like  unique  deficiency 
that  all  the  theoretical  structures  I  am  now  describing  fall  short 
of  their  actual  physical  counterparts,  that  I  shall  hereafter  define 
when  I  am  able  to  lay  down,  fully  and  understandably,  that  uni versal  law  of  change  which   constitutes  the  ultimate  order  of 
physics,  and  which  binds  all  the  qualitative  changes  of  the  universe 
into  just  such  a  physical  world  as  it  is,  and  as  traditional  geometry 
has  determined.     For  the  present,  however,  it  is  unnecessary  to burden  ourselves  with  this  matter;    it  being  sufficient,  here    to 
am  a  preliminary  grasp  of  what  the  symbolized  order  of  the 

outer  world  definitely  means,   without  a  finally  precise  regard f  all  the  quantitative  proportions  presently  to  be  stipulated  for 
the  actual  order  of  physics.     Indeed  I  only  mention  the  preciser matter  here  at  all  by  way  of  assuring  every  reader  it  is  not  to  be 
overlooked;    and  I   do  this  with   the  greater  confidence,   inas- nuch  as  this  Introduction  was  conceived  and  written  after  the 
parts  of  the  major  Treatise  devoted  to  an  exact  and  detailed 
exposition  of  Physics  and  Physical  Geometry  had  been  patiently worked  out  and  fully  written  for  publication. 
How  by  expanding  this  method  of  building  up   symbolized 
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lines  and  squares  the  traditional  world  of  physics  is  to  be  non- 

spatially  reconstructed  throughout  its  so-called  three  dimensions 

should  be  grasped  here,  and  before  carrying  it  out  for  every  figure 

of  plain  and  solid  geometry  as  will  be  done  in  our  main  Treatise. 

It  is  only  with  the  general  type  of  the  new  construction  that  we 
are  here  concerned.  And  this  should  now  be  tolerably  evident. 

Moreover,  such  phrases  as  "  the  physical  location  "  of  a  per 

sonality,  its  "  physical  form,"  and  "  physical  periphery,"  should 
also  be  understood.  Just  as  traditionally  the  world  has  been 

conceived  to  be  an  actual  space  of  three  dimensions,  so  now  it  is 

conceived  to  be  a  system  of  qualitative  changes  whose  events 

relative  to  one  another  may  be  accounted  for  by  means  of  theoret 

ical,  non-spatial  lines  combined  to  a  symbolized  space  of  a  cor 

responding  tridimensional  order  of  combination. 

Just  as  every  point  has  been  supposed  to  have  its  fixed  place  in 

traditional  space,  so  every  theoretical  point  of  change  is  to  be 

supposed  to  have  its  corresponding  "  fixed  place  "  in  a  theoretical 
order  of  lineal  changes,  governing  the  whole  universe,  and  to  be 
made  more  explicit  in  other  chapters. 

Just  as  bodies  and  their  physical  forms  have  been  conceived 

to  be  constituted  by  contiguous  points  of  the  traditional  space,  so 

their  counterparts  are  to  be  comprised,  in  our  new  physical  geom 

etry,  of  the  corresponding,  contiguous  points  of  our  new  symbol 

ized  world  system.  And  in  the  light  of  this  explanation  it  should 

be  clearly  understood  what  shall  hereafter  be  meant  by  the  "  phys 

ical  form  "  of  given  personalities  and  by  "  personal  peripheries." 
275.  Up  to  the  present  in  this  chapter  we  have  ramblingly 

covered  its  ground.  But  in  one  way  or  another  having  touched 

on  the  main  points,  let  us  now  put  together  what  we  have  learned, 
in  a  concise  and  unified  sketch. 

A  personality  is  any  body  of  mental  content  presentatively 

joined  within  itself  and  presentatively  disjoined  from  all  other 
content.  The  universe  is,  at  every  instant  of  time,  comprised  of 

innumerable  personalities  of  innumerable  varieties,  some  minute 

and  others  vast,  some  very  changeable  and  others  relatively  un 

changeable,  some  qualitatively  and  presentatively  simple,  while 
others  are  in  either  or  both  these  respects  complex.  Each  momen 

tary  state  of  the  human  mind  is  such  a  personality ;  and,  abstractly, 

every  "  mind  "  is  comprised  of  a  kaleidoscopic  succession  of  such 
states,  continuously  transforming  each  into  the  next.  All  person 

alities  may  change  in  content  as  well  quantitatively,  qualitatively, 
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and  in  presentative  form.  Every  such  change  is  governed,  with 
simultaneous  relevance  to  other  changes,  by  fixed  laws.  At  pres ent,  this  branch  of  science  is  so  backward  that  even  the  laws  of 
transformation  of  the  human  mind  are  imperfectly  known ;  and  of 
the  world  at  large  it  is  difficult  to  conjecture  the  conditions  of  the 
minds  of  the  lower  animals,  and  still  more  whether  atoms  and  mole 
cules  constitute  united  or  divided  personalities,  are  presentatively simple  or  complex,  or  if  the  interstellar  spaces  form  one  vast 
personal  field  or  many.  The  laws  of  personality,  that  is,  the  laws 
of  their  combination,  transformation,  and  dissolution,  or  of  their 
changes  relatively  to  physical  changes  in  general,  are,  however 
as  determmable  as  any  other  facts  of  nature,  and  when  fully liscovered  the  personal  conditions  of  the  world  at  large  will  be  as 
reducible  to  scientific  formulation  as  are  its  physical  conditions. 

The  facts  of  personality,  like  all  other  facts  of  nature,  will  be 
found  describable  by  innumerable  laws  and  in  every  branch  of 
knowledge --physical,  chemical,  psychological,  and,  in  the  higher grades,  biological,  ethical,  social,  evolutionary,  and  cosmological. The  physical  laws  of  personality  are  to  be  formulated  in  accord 
with  the  following  fundamental  propositions.     The  universe  is 
comprised  of  changing  mental  content  that  is  not  spatial  in  any 
such  sense  as  has  been  traditionally  conceived.    Its  changes,  how 
ever,  occur  in  ways  that  may  be  precisely  described  and  predicted both  qualitatively  and  quantitatively,   by  certain  laws  of  serial 
order,  theoretically  referred  to  a  symbolized  system  of  tridimen- 
sional  occurrence.     The  symbols  through  which  we  interpret  the outer  happenings,  and  in  terms  of  which  we  keep  track  of  them are  derived  from  the  visual  and  tactual  experiences  of  the  human 
mind  and  the  concepts  we  form  of  these.     The  most  general  of tese  concepts  are  those  which  traditional  physics  has  framed  of 
the  outer  world  under  the  belief  that  it  really  conforms  to  them- 
and  the  symbols  of  particular  physical  events  are  the  visual  and 
tactual  experiences  of  the  human  mind  which  the  naive  man  mis- 

for  the  outer  occurrences.    Just  as  physics  has  held  that  the 
world  may  be  conceived  to  be  comprised  of  theoretical  spatial 
lines  put  together  in  the  form  of  an  actual  tridimensional  space 

I  all  the  happenings  of  physics  may  be  referred  to  this  sys- 
:m  of  lines,  so  our  new  physics  holds  that  the  changes  of  the 

universe  are  all  of  such  nature  that  they  happen  and  may  be recorded,    qualitatively   and   quantitatively,    by   means   of   serial 
non-spatial  changes,  hereafter  to  be  called  theoretical  lines    put 



256  A    TREATISE    ON    COSMOLOGY. 

together  in  a  tridimensional  order  or  system  of  changes  perfectly 

symbolized  by  the  "  spatial"  world  of  traditional  physics  that 

has  proved  purely  conceptual.  Within  the  actual  order  of  the 

outer  world  and  within  the  fixed  symbolized  system,  by  means 

of  which  physics  keeps  track  of  its  happenings,  every  personality 

and  every  contential  part  and  point  of  every  personality  has  its 

permanent  and  unalterable  functional  place,  precisely  as  every 

point  of  traditional  space  was  supposed  to  have  its  fixed  spatial 

place.  In  this  symbolized  order  every  personality  and  every  part 

of  it  has  its  geometric  form,  periphery,  and  quantitative  propor 

tions  precisely  correspondent  to  those  of  traditional  physics ;  and 

referred  to  this  symbolized  world-order  and  geometry,  its  changes 

are  to  be  treated  by  the  same  laws  that  apply  to  it  as  a  part  of  the 

physical  world  in  general. 

Just  as  the  world  of  traditional  physics  was  not  built  of  lines 

actually  marked  out  by  straight-lined  motions,  but  was  comprised 

of  objects  and  moving  parts  that  together  formed  a  space  that 

could  be  theoretically  treated  as  if  comprised  of  straight  lines,  so 

by  our  new  physics  the  world  is  conceived  to  be  comprised  of 

personalities  whose  changes  do  not  actually  occur  in  theoretical 

lines,  but  rather  are  of  such  sort  that  they  may  be  treated  as  if 

they  occurred  in  theoretical  lines  of  change  that  may  be  kept 

account  of  by  a  symbolized  system  of  tridimensional  changes 

built  of  theoretical  serial  lines  of  change. 

The  human  mind  and  its  processes,  being  an  integral  part  of 

this  world-order,  will  at  all  times  be  found  subject  and  conform 

able  to  these  universal  laws  of  physics  which  have  been  demon 

strated  to  apply  to  the  world  at  large;  that  is,  to  the  laws  of 

energy,  inertia,  mass,  gravity,  motion,  and  the  like.  Just,  how 

ever,  as  the  influence  of  most  of  the  universal  laws  of  physics 

may  be  ignored  in  molecular  and  inter-molecular  physics,  because 
of  their  infinitesimal  results  in  minute  spheres,  so  they  may  be 

neglected  in  most  investigations  of  the  human  mind. 

Results  of  momentous  importance  are  to  be  expected  from 

future  developments  of  chemistry  to  that  point  where  it  shall 

throw  similar  light  on  brain  conditions  as  it  now  throws  on 

simpler  chemical  combinations.  Even  now  strikingly  rapid  and 

important  advances  are  being  made  toward  this  goal  by  approxi 

mate  determinations  in  physiological  chemistry  and  of  the  chemi 

cal  constituents  of  neural  and  brain  tissues,  of  certain  chemical 

requirements  for  normal  action  and  of  the  correlation  of  certain 
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toxic  compounds  to  definite  neural  diseases.  Eventually,  precise 
relations  are  certain  to  be  determined  between  the  psychic  quali 
ties  of  the  human  mind  and  certain  chemical  conditions  of  the 
brain.  It  is  also  certain  that  these  latter  will  prove  to  be  func 
tional  conditions,  lawfully  governing  the  appearance  of  sensory 
qualities  in  our  presentations,  rather  than  that  any  of  the  present 
"  chemical  elements  "  will  in  any  way  be  identified  with  our  sen sory  qualities. 

Biology  will  also  contribute  to  our  knowledge  of  personality 
by  furnishing  wide  ranges  of  data  regarding  the  physical,  chemi 
cal,  anatomical,  physiological,  and  psychological  constitution  of 
creatures  in  every  stage  of  evolutionary  development,  from  which, 
comparatively,  will  be  deduced  a  more  exact  understanding  of 
the  human  mind  and  brain,  and  of  their  workings,  within  each 
of  these  realms  of  scientific  inquiry ;   and  thence  from  the  results 
so  gained  will  be  traced  outwardly  again  the  physical  laws  and 
conditions  governing  the  formation,  transformation,  and  disso 
lution  of  all  grades  of  personality  or  of  personality  in  general. 
Great  as  in  recent  decades  have  been  the  acquirements  of  knowl 
edge  through  scientific  study  of  evolution,  much  greater  will  be 
the  results  from  identifying  physical  content  and  mental  content. 
An  illuminating  suggestion  of  what  is  here  to  be  expected  may 
be  found  in  the  fact  that  while  evolution  heretofore  has  been 
studied  only  on  its  anatomical  and  physical  sides,  yet  unmistak 
ably  the  qualitative  make-up  of  minds  in  general  have  been  as 
much  products  of  and  determinating  factors  in  natural  selection 
and  evolutionary  development  as  the  more  familiar  factors  of 
anatomy  and  of  physiology;    while  on  the  other  hand  study  of 
this  qualitative  side  and  of  its  relations  to  physical  and  physio 
logical  laws  are,  if  anything,  even  more  fundamentally  important 
to  complete  mastery  of  the  total  problem  of  evolution,  and  the 
union  of  mental  and  physical  science  under  one  and  the  same 
focus  of  inquiry  will  bring  both  sides,  equally  and  alike,  to  double fruitage. 

It  is,  however,  within  the  more  immediate  spheres  of  the  human 
mind  and  of  our  nervous  system  that  a  knowledge  of  the  physical 
laws  and  conditions  of  personality  may  be  most  intimately  sought. 
Here  facts  of  major  importance  have  already  been  demonstrated 
and  substantial  beginnings  made  in  our  new  science.  The  unpar 
alleled  changeableness  and  functional  complexity  of  the  human 
mind  has  been  brought  home  to  a  nervous  mechanism  of  precisely 

17 
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equal  chemical  changeableness  and  complexity;  and  in  this  pro 
found  measure  has  the  proposition  been  confirmed  that  mental 

and  physical  phenomena  are  in  all  respects  ultimately  identical. 
It  has  been  shown  that  the  physical  counterpart  of  every  unitary 
field  of  consciousness  or  passing  personality  must  be  physically 

continuous,  as,  again,  the  proposition  of  identity  demands.  Yet 

while  our  nervous  system  proves  to  be  continuous  anatomically 

or  functionally,  and  thus  furnishes  one  condition  for  the  possible 

union  of  every  part  of  it  in  our  main  field  of  consciousness,  abun 
dant  evidence  indicates  that  it  is  commonly  divided  into  a  number 

of  personal  fields,  and  that  certain  functional  conditions  lawfully 

govern  the  variable  partitions ;  and  this  again  confirms  the  prop 

osition  that  the  laws  of  personality  are  also  physical  laws,  - 
i.  e.,  are  a  part  of  the  same  laws  of  change  that  govern  and  com 

prise  the  physical  order  of  the  whole  universe.  While  the  ulti 
mate  nature  of  nervous  action  has  not  been  proven,  yet  it  is 
demonstrated  to  have  traits  that,  on  the  one  hand,  are  abundantly 

sufficient  to  satisfy  every  demand  of  the  assumption  that  neural 

activity  and  mental  activity  are  identical,  and  that,  on  the  other 

hand,  are  at  least  perfectly  paralleled  by  familiarly  known  phe 

nomena  of  electricity  and  may  well  prove  identical  with  them, 

and,  in  doing  so,  bring  the  inmost  problem  of  personality  im 

mediately  under  one  of  the  most  exact  and  rapidly  expanding 
branches  of  modern  science.  In  general,  therefore,  it  may  be 

confidently  asserted  that  the  most  intimate  and  precise  knowledge 
we  have  of  the  mind  and  brain  perfectly  conforms  to  the  assump 

tion  that  mental  and  physical  content  are  the  same ;  that  continuity 

of  our  present,  personal  existence  has  its  seat  in  this  identity ;  that 

the  laws  governing  the  formation,  continuation,  and  dissolution  of 

personalities  in  general  are  one  with  the  laws  of  the  entire  uni 

verse;  that  innumerable  such  laws  of  personality  will  be  demon 

strated,  eventually,  in  every  branch  of  science;  and  that  the 
future  will  reveal  as  exact  and  exhaustive  knowledge  of  this 

element  of  nature  as  of  any  other  in  this  marvellous  universe  of 

destiny  divine. 

Turning  from  the  physical  to  the  psychological  side  of  per 

sonality,  we  find  the  assumptions  we  have  made  regarding  it  con 

firming,  markedly  and  precisely,  the  best  current  teachings  of  this 

"  latest  science."  Accordingly,  "  the  mind  proper  "  is  comprised 
simply  of  the  successive  kaleidoscopic  transformations  of  the 

major  field  of  consciousness  or  of  personality  in  the  human  ner- 
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vous  system.  Regarded  within  itself,  it  is  observed  to  display 
various  forms  or  stages  of  presentative  development  of  which 
the  completely  fused  pains,  smells,  touch,  and  muscle  sensations 
are  the  most  simple  type,  while  the  harmonies  of  music  are  more 
complicated,  and  the  spatial  pictures  of  touch  and  of  vision  are 
the  most  highly  wrought  types.  Study  of  these  forms  of  presen 
tation  and  of  their  neural  origin  reveals  them  all  to  be  generated 
in  accord  with  one  general  law  of  neural  action.  That  is,  neural 
parts  that  habitually  act  together  simultaneously  more  often  than 
successively  will  yield  fused  presentation,  and  the  contrary 
neural  habit  will  yield  separate  presentation.  Spatial  presenta 
tion  is  the  result  of  this  habit  of  serial  neural  activity,  of  the 
highly  complicated,  tridimensional,  mathematical  order  engen 
dered  in  the  brain  in  accord  with  the  stimulations  reaching  it  from 
the  tridimensional  order  of  the  outer  world.  The  role  played  by 
personality  in  human  knowledge  is  therefore  as  follows :  the 
outer  order  of  nature  affects  the  brain  elements  serially;  the 
serial  habits  thus  engendered  in  the  brain  elements  are  reflected 

in  the  order  of  spatial  presentations  resulting  from  them,  mainly 
in  tactual  and  visual  perception,  with  sufficient  faithfulness  for 
us  to  interpret  the  outer  order  from  these  inner,  spatially  pictured 
symbols;  the  outer  order  occurring  as  it  does  in  accord  with 
quantitative  as  well  as  serial  laws,  and  the  inner  spatial  presenta 
tions  being  also  both  serially  and  quantitatively  lawful  in  a  way 
mediately  but  exactly  dependent  on  the  outer  order,  therefore 
our  main  field  of  personality  is  the  lens  not  only  within  which 
the  outer  events  may  be  interpreted  in  their  original  order  and 
quantitative  proportions,  but  also  by  whose  presentative  power 
the  content  of  these  symbols  is  joined  in  that  unique  togetherness 
which  is  an  ultimate  essential  to  the  possibility  of  any  unified 
knowledge. 

While,  however,  personality  is  thus  a  major  essential  to  knowl 
edge,  yet,  in  order  rightly  to  comprehend  the  true  nature  of  per 
sonality  in  general  and  of  the  human  mind  in  particular,  it  is  to 
be  observed  that  if  "  the  mind  proper  "  is  to  be  identified  with 
the  major  field  of  human  personality,  then  "  the  process  of 
knowledge  "  can  no  longer  be  regarded  as  "  exclusively  a  func 
tion  of  the  mind."  The  outer  event  or  thing  known ;  the  physi 
cal,  physiological,  and  neural  mediating  processes;  the  field  of 
personality  in  which  the  symbols  appear  presentatively  united; 
and  the  thoughts  we  form  interpretatively  of  these  symbols, — are 
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all  equally  indispensable  parts  of  the  total  process  of  human 
knowledge,  and  rightly  no  single  part  can  be  conceived  of  itself 
alone  to  constitute  knowledge  more  than  any  other.  Or,  in  other 
words,  knowledge  is  no  more  an  affair  of  the  inner  world  of 
mind  than  it  is  of  the  outer  world  of  physics.  Moreover,  under 
this  stricter  definition  of  personality  it  should  be  observed  that 

even  "  thought "  must  be  hereafter  regarded  as  a  process  of  the 
brain  carried  on,  for  the  most  part,  outside  of  the  main  field  of 
consciousness  or  the  mind  proper.  Or  put  otherwise,  the  unique 

ness  of  the  thought  processes  are  rather  functional  than  pre- 
sentative;  and  owing  to  that  specialization  which  appears  most 
efficient  throughout  nature,  the  major  presentative  field  of  the 
brain  seems  to  be  exclusively  devoted  to  the  most  perfect  and 
sharpest  possible  portrayal  of  outer  events,  and  all  other  processes, 
that  might  confuse  or  detract  from  this  specific  result,  are  by 
special  fitness  performed  by  parts  of  the  brain  that  focus  their 
processes  presentatively  outside  of  this  main  field,  or,  as  is  com 

monly  said,  "  sub-consciously." 
All  these  matters,  however,  regarding  the  processes  of  knowl 

edge  and  of  thought  are  irrelevant  to  our  present  topic  of  per 
sonality,  save  in  so  far  as  it  is  necessary  to  expurgate  them  from 
the  common  and  traditional  notions  that  have  come  down  to  us 

regarding  the  human  mind  and  its  relation  to  "  our  personality," 
in  order  to  catch  sight  of  that  simpler  characteristic  which  it  is 
the  purpose  of  this  chapter  to  bring  to  preliminary  comprehen 
sion.  The  outer  processes  of  physics,  the  more  intimate  brain 

processes,  the  presentative  processes  within  the  mind  proper  —  all 
these  matters  and  their  proper  relations  one  to  another  will  be 
duly  considered  again  and  more  in  detail  further  on  in  this 
Treatise.  And  having  now,  as  I  hope,  succeeded  in  dragging 
the  ultimately  unique  and  essential  characteristics  of  personality 
to  sharper  view,  I  may  here  explicitly  lay  down  this  final  defini 
tion:  A  PERSONALITY  is  a  body  of  content  presentatively  joined 
within  itself,  and  presentatively  disjoined  from  all  other  content. 

276.  As  an  ending  to  each  chapter  I  have  sought  to  orient  its 
main  subject  historically.  For  many  reasons  it  is  more  necessary 
to  do  this  in  the  present  instance  than  in  any  other  chapter  of  this 
Introduction ;  and  without  specifically  mentioning  these  reasons, 

they  may  be  appreciated  by  reflecting  upon  the  unique  and  central 
interest  that  surrounds  its  subject  ever,  but  exceptionally  when, 
as  under  our  modern  hypothesis,  personality  is  made  a  central 
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topic  of  physics  as  well  as  of  psychology,  ethics,  sociology,  and 
religion. 

To  make  such  an  orientation  of  our  present  subject  most  effi 
cient,  it  must  be  rescued  from  the  complexities  within  which  it 
has  been  above  sketched  in  order  that  the  many  conceptions  that 
have  been  held  of  it  may  be  cleared  up  to  a  more  accurate  view, 
and  the  one  most  important  aspect  of  its  present  prospective 
developments  must  be  given  prominence  in  the  tracings  of 
history. 

This  central  thought  may  be  effectively  approached  by  first 
reflecting  on  how  unsuspiciously  the  naive  man  believes  his  body 
to  be  the  same  from  year  to  year.  Only  is  this  notion  disturbed, 

perhaps,  when  some  wise  head  repeats  to  him  the  saw  that  "  at  the 
end  of  every  seven  years  not  an  atom  of  the  former  seven  re 

mains."  And  most,  even  of  these  wise  heads,  believe  that  the 
atoms  remain  the  same  forever.  If,  however,  the  hypothesis  is 
true  to  whose  establishment  all  science  appears  to  be  converging, 
not  even  the  minutest  portion  of  any  atom  remains  the  same  from 
any  one  moment  to  the  next ;  and  of  nothing  is  this  incessant 
transmutation  more  conspicuous  than  of  human  personality.  It 
is  this  aspect  of  human  personality  that  will  prove  of  crucial 
import  in  future  science  and  in  future  religious  developments ; 
and  because  of  this  it  must  be  given  a  correspondingly  focused 
historical  orientation. 

The  first  crude  fomentations  of  this  problem  we  found  to  be, 
presumably,  prehistoric;  and  at  a  surprisingly  early  date  of  re 
corded  philosophy  we  found  a  prevailing  tendency  toward  the 

notion  that  it  is  only  the  unchangeable  that  is  "  ultimately  real," 
and  only  "  the  ultimates  of  reason  "  -  the  parts  distinctive  of 
man's  personality  —  that  are  unchangeable.  It  is  true  that  as 
early  as  Heraclitus  this  notion  was  combated,  and  the  doctrine 
that  all  things,  the  human  soul  included,  is  an  incessant  flux  was 
vigorously  advocated  in  opposition  to  it.  But  with  the  fall  of 
the  Roman  Empire,  the  delivering  of  civilization  over  to  a  barbaric 
race  and  the  lapse  of  philosophic  thought  generally,  the  associa 
tion  of  final  reality  in  the  physical  world  with  unchangeable  atoms 
and  in  the  psychic  world  with  eternal  souls  speedily  became 
unquestioned. 

The  revolution  of  this  notion  to  its  well-nigh  complete  aban 
donment  at  the  present  moment  had  inception  in  physics  through 

Descarte's  reduction  of  the  material  world  to  mutable  extension; 
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and  its  progress  in  philosophy  has  been  identical  with  the  gradual 
transformation  of  Berkleian  spiritualism  into  Transcendental 
ism,  and  of  Transcendentalism  into  current  Actualism,  as  it  has 
been  named  by  Professors  Paulsen  and  Wundt,  or  into  Sensa 
tionalism,  as  it  has  been  more  frequently  called  in  English  writ 
ings.  The  convergent  paths  of  this  revolution,  in  current  physics 
and  in  present  psychology,  have  been  in  general  abundantly 
traced  and  expounded  in  these  pages.  And  with  the  mutability 
of  personality  now  especially  emphasized  and  oriented  within  this 
general  convergence,  we  may  take  leave  of  this  preliminary  chap 
ter  regarding  personality  in  a  few  comments  prospective  of  its 
significance  for  religion. 

277.  In  general  I  shall  avoid  all  religious  discussions  in  this 
Treatise  until  all  other  matters  have  been  exhausted  and  the 

fullest  possible  information  has  been  garnered  whereon  to  base 
reflections  worthy  of  the  theme.  But  for  the  comfort  of  that 
large  class  who  find  it  impossible  to  proceed  in  such  matters  until 
the  goal  be  assured,  I  will  here  note  these  brief  remarks.  To 
him  who  has  the  least  penetration  into  those  human  weaknesses 
that  more  practically  control  the  religious  beliefs  of  the  masses 
than  do  the  immediate  results  of  either  philosophy  or  science,  it 
must  be  evident  that  the  cherished  doctrine  of  immortality  is  the 
ultimate  key  to  most  of  the  popular  dread  of  current  scientific 
tendencies.  Let  the  star  of  immortality  shine  with  assurance, 
and  all  other  religious  beliefs  will,  phoenix  like,  rise  constellated 
around  it  from  the  chaos  of  any  measure  of  scientific  revolution. 

This  being  appreciated,  we  may  note  that  the  revolution  above 
recorded  (from  the  old  and  still  popularly  held  notion  that  a 
continuance  of  personality  must  be  bound  up  with  some  sort  or 
other  of  immutable  entity  or  soul)  lies  at  the  heart  of  this  cur 
rent  dread  of  science.  And  the  core  of  this  dread  being  located, 
a  tenderly  intelligent  review  of  the  situation  should  with  little 
difficulty  turn  the  source  of  distrust  into  that  of  the  highest 
encouragement  and  promise. 

Unmistakably,  just  as  the  notion  that  ultimate  physical  reality 
cannot  be  accounted  for  save  by  some  form  of  unchangeable 
matter  delayed,  for  generations,  the  modern  conceptions  of  phys 
ics,  and  still  delays  from  more  general  comprehension  and  ac 
ceptance  the  conception  that  physical  and  mental  content  are 
identical ;  just  as  the  old  notion  of  physical  permanence  had  to 
be  dispelled  before  the  true  notion  could  develop,  and  just  as  the 
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truer  notion  did  develop,  with  all  its  marvellous  promises  for 
the  future  of  physics,  in  immediate  proportion  to  disillusionment 
from  the  old  and  false  notion ;  so,  also,  in  the  sphere  of  religion, 
the  old  notion  that  immortality  is  impossible  save  through  the 
continuance  of  an  unchangeable  soul  must  be  dispelled  before  the 
truth  of  immortality  can  be  brought  to  actual  comprehension. 

Unmistakably,  also,  much  has  already  been  accomplished  by 
way  of  dispelling  this  religious  misconception.  Certainly  none 
but  the  Chinese  now  believe  that  the  cue  must  be  preserved  in 
order  for  the  owner  to  be  pulled  up  by  it  into  Paradise.  As 
little  do  most  Christians  now  believe,  as  did  their  early  brothers, 
that  the  body  must  be  kept  together  till  Resurrection  Day,  in 
order  for  it  to  enjoy  Eternal  Life.  Unfortunately,  however,  it 
is  the  very  crux  of  the  modern  crisis  that  so  many  cannot  pre 
serve  their  faith  in  Christian  Immortality  and  in  modern  Sensa 
tionalism  at  the  same  time.  So  long  as  the  Soul  theory  was 
preserved,  no  brain  was  needed  for  the  hereafter.  But  under 
the  latest  tendency  to  identify  brain  and  soul,  all  the  old  dread 
of  former  materialism  now  revives  against  this  sort  of  idealism. 

Yet,  closely  considered,  this  Sensationalism  is,  as  I  have  said, 
with  as  little  reason  to  be  resisted  as  the  tendency  of  physics  to 
do  away  with  the  unchangeable  atom.  It  is  not  the  atoms  them 
selves  that  are  immutable,  but  the  physical  laws  that  govern  their 
mutations.  And  so,  likewise,  it  is  not  the  human  soul  that  is  im 
mutable,  but  the  lazvs  of  personality  that  govern  its  essential  con- 
tinuity,  regardless  of  absolute  identity,  place,  or  time.  When  this 
independence  of  any  sort  of  absolute  identity,  place,  or  time  is 
fully  comprehended,  the  continuance  of  the  present  brain,  under 
the  hypothesis  of  Sensationalism,  will  be  seen  to  be  as  unneces 
sary  to  future  life  as  is  the  eternal  existence  of  a  vision  to  its 
memory.  Just  as  under  our  new  hypothesis  the  essential  requi 
sites  of  personal  continuance  HERE  are  proper  laws  of  change,  so 
the  essential  requisites  of  immortality  anywhere  are  but  proper 
laws  of  change.  When  this  truth  is  grasped,  the  Science  of  Im 
mortality  will  have  laid  its  first  corner-stone  and  Religion  have 
turned  to  a  clearer  chapter.  Nor  is  this  a  mere  dream-boast,  a 
sorely  flagellated  "  will  to  believe  "  -  as  in  proper  place  I  shall 
scrupulously  and  in  more  detail  explain.  But  with  this  indubi 
table  encouragement  for  those  who  must  believe  ere  they  inquire, 
let  us  now  return  to  our  more  reverent  and  prosperous  method 
of  inquiring  in  order  to  know. 
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XL 

REFLECTIONS  ON  THESE  SIX  ULTIMATE  CHARACTERISTICS  AND 

WITH  REFERENCE  TO  THEIR  SIGNIFICANCE  FOR  COSMOLOGY 
IN  GENERAL. 

278.  HAVING  determined  this  much  about  these  elementary 
traits  separately,  we  may  profitably  consider  them  collectively, 
and  with  regard  to  their  use  in  the  construction  of  our  Treatise, 
or,  indeed,  in  the  construction  of  any  cosmology. 

279.  First,  here  we  observe  that  each  of  them  is  absolutely 
unique.     No  one  is  like  any  other  of  the  six,  or  like  anything  else 
of  which  we  are  capable  of  thinking.     By  no  power  of  imagina 
tion  can  we  conceive  of  any  similarity  whatever  between  quality 
and  quantity  regarded  solely  in  and  of  themselves.     Nor  should 
the  Herbartian  contention  that  there  is  no  such  trait  as  quantity 
give  uncertainty  to  this  statement;    for  while  it  may  be  a  ques 
tion  of  fact  whether  both  traits  exist  or  not,  yet,  under  the  as 
sumption  that  both  do  exist,  it  is  impossible  to  conceive  the  two 
to  be  in  any  way  comparable.     Nor,  again,  are  presentativeness 
and  personality  in  any  way  similar;    for  the  pictorial  together 
ness   that   characterizes   the   first   is   in   the   most   striking  way 
unique,  and  that  termination  of  this  togetherness  whereby  the 
total  universe,  in  place  of  constituting  one  presentative  whole,  is 
divided  into  innumerable  presentatively  separate  personalities  is 
no  less  unique.     And,  again,  change  and  lawfulness  are  each  as 
utterly  unlike  any  of  the  other  of  our  six  traits  as  quality,  quan 
tity,   presentativeness,   and   personality   are   unique  against   one 
another. 

A  special  word,  however,  may  be  said  of  lawfulness  and  of 
change.  For  in  a  certain  meaning  of  the  words  "  absolute  "  and 

"  positive  "  they  cannot  be  applied  to  all  lawfulness  as  they  can be  to  other  traits.  That  is  to  say,  if  these  words  are  to  be 
limited  to  present  existence,  then,  because  lawfulness  covers 
both  the  present  condition  of  all  things  and  all  their  changes  as 
well,  therefore  it  cannot  be  set  down  wholly  among  the  positive 
traits  of  the  universe.  Nevertheless,  these  two  traits  of  lawful- 
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ness  and  change  are  unique  whether  we  describe  them  as  "  abso 

lute  "  or  as  "  temporal,"  as  "  static  "  or  as  "  dynamic  "  ;  and  the 
possibility  of  dispute  regarding  this  is  merely  one  as  to  the  usage of  words. 

280.  Next,  we  observe  that  at  least  four  of  these  traits  are, 
in  the  strictest  sense,  universal.  There  is  no  least  part  of  the 
cosmos  anywhere  that  is  not  qualitative,  or  that  at  the  same  time 
is  not  quantitative,  or  that  is  not  changing,  or  that  is  not  forever 
changing  lawfully.  Whether  or  not  we  may  say  that  presenta- 
tiveness  and  personality  are  universal  in  this  same  strict  sense 
depends  on  what  abstract  meaning  we  intend  to  give  to  the  word 
"universal."  But  I  have  made  plain  in  the  preceding  chapters  that every  part  of  the  universe  is  presentatively  bound  up  within  some 
single  personality  or  other ;  that  its  preservative  binding  does  not 
extend  beyond  the  limits  of  the  one  personality  in  which  it  pre 
sentatively  stands;  and  that  there  is  no  part  of  the  universe, 
therefore,  that  is  not  involved  in  some  concrete  fact  both  of  pre- 
sentativeness  and  of  personality.  Unmistakably,  then,  every  part 
of  the  universe  involves  each  and  every  one  of  our  six  ultimate 
traits;  and  in  this  most  important  sense,  at  least,  they  are  all universal. 

281.    And  still  another  observation  of  these  traits  reveals  each 
of  them  to  be  ultimate  or  simple.     For  example,  we  cannot  con 
ceive  any  given  quality  to  be  compounded  of  anything  else  or 
even  of  certain  other  primary  qualities.     It  is  true  that  some 
writers  are  to  be  suspected  of  vaguely  or  confusedly  holding  a 
contrary  view.     For  examples:    Mr.   Spencer  believed  that  the 
several  sensory  qualities  of  the  human  mind  are  variously  "  built 
up  "  of  some  single  unknowable  and  primordial  one.     But  while they  may  have  derived  by  different  processes  of  absolute  meta 
morphosis,   such  as  in  this   Treatise  is  called   "change,"    from 
some  primal  state  of  qualitative  homogeneity  —  a  notion  against 
which  I  shall  give  strong  reasons  further  on  —  yet  manifestly  to 
careful  thinking  it  is  quite  impossible  for  any  given  quality  both 
to  be  that  one  and  at  the  same  time  be  another;    and  to  call  it 
"  compounded  "  of  any  other  is  to  use  the  word  in  a  way  that here  has  absolutely  no  definite  meaning,  and  as  nonsensically  as  to 
say  that  blue  is  blue  and  the  same  time  is  yellow  "multiplied 
by  six."    And  again  Professor  Kiilpe  would  have  us  believe  that 
certain   fundamental   qualities   "  fuse "   to   form   some   resultant 
quality.    But  while  it  is  quite  possible  that  our  complex  organiza- 
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tion  is  such  that  several  distinct  activities,  as,  for  example,  several 
sorts  of  sound  waves,  may  play  simultaneously  on  our  ear,  and  but 
a  single  tone  be  perceived  as  a  result,  yet  here  again  we  have  the 
same  impossibility  as  before  of  conceiving  that  this  resultant 
tone  is  in  itself  one  quality  of  tone  and  at  the  same  time  is 
several  other  different  ones.  In  short,  if  the  proposition  that  our 
qualities  in  and  of  themselves  are  irreducible  (save  by  change) 
is  not  self-evident,  it  is  at  least  to  be  a  clear  and  unmistakable 
assumption  throughout  this  Treatise. 

So,  likewise,  is  quantity  irreducible.  It  is  true,  as  we  have  seen, 
that  many  eminent  authorities  deny  this,  and  seek  to  account  for 
the  derivation  of  our  concepts  of  quantity  from  mere  qualitative 
processes.  But  already  we  have  discussed  the  futility  of  this. 

Should  one  fall  into  the  error  of  conceiving  both  the  old  and 
the  new  quality  to  exist  in  some  infinitesimal  moment  of  trans 
formation,  he  might  find  his  mind  befuddled  with  the  scholastic 
problem  whether  or  not  the  act  of  change  is  resolvable  into  the  two 
qualities,  the  old  and  the  new.  But  if  he  rightly  understand  that 
only  one  of  the  qualities  exists  at  any  time,  that  the  transfor 
mation  is  instantaneous  and  wholly  unlike  the  continuous  ex 
istence  of  either,  he  cannot  fail  to  appreciate  that  this  trait  or 
feature  of  change  is  as  irreducible  as  it  is  unique. 

So,  similarly,  might  one  become  confused  in  the  question  if 
lawfulness  be  not  resolvable  into  its  component  qualities.  But 
if  we  consider  the  possibility  that  the  same  qualities  might  exist 
in  a  way  to  preclude  any  lawfulness  or  similarity  of  recurrence  — 
for  example,  might  exist  forever  without  change,  or  in  a  single 
order  of  succession  never  repeated  —  it  should  then  become  plain 
that  lawfulness  implies  something  more  than  the  mere  compound 
ing  of  any  number  of  qualities. 

And  finally,  for  similar  reasons  to  those  which  require  change 
and  lawfulness  to  be  regarded  as  something  additional  to  the  bare 
existence  of  any  number  of  qualities  and  quantities,  must  both 
presentativeness  and  personality  be  regarded  as  ultimate  and 
irreducible,  cosmic  peculiarities. 

282.  Putting  aside,  then,  all  scholastic  quibbles,  and  accepting 
these  observations  for  their  practical  worth,  we  appreciate  that 
each  of  these  six  traits  is,  in  a  noteworthy  way,  at  once  UNIQUE, 
UNIVERSAL,  and  SIMPLE. 

That  these  six  elements  are  thus  elementary  in  a  way  that  can 
not  be  asserted  of  any  other  traits  or  features  of  the  universe, 
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and  that  the  latter,  in  all  its  varied  complications,  marvellous  as 
these  be,  nevertheless  are  all  made  up  of  these  few  elements,  is  an 
assumption  upon  which  this  Treatise  is  to  proceed  henceforward. 

283.  How  successful  this  course  may  prove,  itself  must 
demonstrate.  But  for  the  present,  since  our  task  relates  to  the 
building  up  or  combining  of  these  into  the  cosmic  whole,  we  may 
best  profit  by  considering  the  precise  nature  of  this  "  combining  " 
that  we  are  about  to  attempt. 

As  to  this,  our  foregoing  pages,  if  they  have  been  at  all  suc 
cessful,  have  made  plain  that  in  our  trait  of  presentativeness 
is  displayed  the  only  true  and  absolute  combination  or  collectivity 
to  be  found  in  the  universe  anywhere.  It  is  this  trait  that  binds 
the  qualities  and  their  respective  quantities  into  unified  person 
alities.  It  is  the  delineation  of  this  trait  that  divides  these  per 
sonalities  absolutely  each  from  every  other.  It  is  only  in  the 
sense  of  being  presentatively  collected  or  combined  in  some 
single  presentation  or  personality  that  given  qualities  or  quan 
tities  can  in  the  strict  sense  be  said  to  be  collected  or  combined 
ever  or  at  all,  and  in  this  only  true  sense  the  universe  at  large is  not  combined. 

It  is  true  that  by  the  looser,  every-day  usages  of  them,  such 
words  as  "unit,"  "collection,"  "combination,"  etc.,  are  made to  designate  any  parts  of  the  universe  whatsoever  desired  to  be 
indicated  in  a  single  thought.  Thus  our  seventy  million  people 
are  commonly  spoken  of  as  a  single  nation,  though  in  truth  they 
are  so  many  absolutely  disjoined  personalities;  and  so,  likewise, 
the  same  object  may  now  be  designated  as  "  one  tree,"  a  com 
bination  of  leaves  and  branches,  or  a  collection  of  vegetable  cells. 
But  it  is  one  thing  for  us  to  think  of  diverse  objects  collectively, 
and  quite  another  thing  for  them  to  be  collected  absolutely.  And 
this  nothing  can  be,  save  presentatively. 

Already,  in  our  Reviews,  we  have  observed  it  to  be  one  of 
the  main  and  most  frequent  errors  of  physics,  of  psychology,  and 
of  philosophy  to  project  our  own  mental  traits  and  thoughts 
outwardly,  mistaking  them  for  traits  of  the  cosmos  at  large. 
Nowhere  is  this  error  more  persistently  or  more  momentously 
exampled  than  in  this  matter  of  projecting  the  collectivity  of 
our  own  personalities  or  presentations  upon  the  universe,  in  one 
guise  or  another,  and  thus  establishing  the  illusion  that  the 
universe  is  itself  some  sort  or  another  of  absolutely  continuous or  united  whole. 
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284.  We  cannot  better  advance  upon  the  constructive  task 
of  our  Treatise  than  by  recalling  just  here  some  of  the  ways 
most  vital  to  current  scientific  conceptions  in  which  this  has 
been  done. 

The  most  notorious  of  these  ways  is  that  by  which  the  world 
has  been  conceived  to  be  one  continuous,  spatial  whole.  Indeed, 
for  the  masses  of  the  people  the  one  way  they  still  conceive  the 
world  to  be  collectively  related  one  part  to  another  is  in  this 

traditional  sense.  Yet  every  student  now  knows  that  this  "space" 
is  but  conceived ;  that  its  fancied  continuity  is  but  the  presenta- 
tive  continuity  of  individual  minds  projected  into  this  conception; 
and  that  the  world  cannot  rightfully  be  regarded  as  being  either 
collective  or  continuous,  spatially. 

That  the  world  has  been  conceived  to  be  kinetically  related 
and  compounded  in  the  same  spatial  sense,  through  a  compound 

ing  of  the  above-cited  error,  and  that  it  may  no  longer  be  so 
regarded,  is  also  now  well  known  to  every  instructed  reader. 

That  the  conception  of  the  universe  to  be  some  sort  of  idea- 
tional  or  rational  whole  is  an  error  similarly  made  (that  is, 
through  the  mistake  of  deriving  the  notion  of  unified  or  col 
lected  wholeness,  uncomprehendingly,  from  the  presentativeness 
of  the  individual  mind,  and  then  stretching  it  over  all  minds 
and  the  universe  at  large)  has  not  heretofore  been  as  clearly 
recognized.  Yet  with  the  true  nature  of  presentativeness  and 
of  its  limitation  within  personalities  now  made  plain,  it  should 
be  convincingly  understood  that,  absolutely,  the  universe  is  no 
more  either  an  ideational  or  a  rational  whole  than  it  is  tridimen- 
sionally  spatial. 

Or  widening  the  matter  to  the  still  looser  and  broadest  pos 

sible  words,  "  causal  "  and  "  functional,"  we  now  appreciate  that 
the  conception  that  the  universe  is  any  sort  either  of  causal  or 
of  functional  whole  is  also  an  error  from  this  same  root ;  for 

history  has  shown  us  that  the  notion  of  the  actual  "  exercise  " 
or  "  transmission "  of  any  sort  of  causal  power  or  influence 
whatsoever  —  physical,  mental,  wilful,  rational,  or  spiritual  — 
by  or  between  any  sort  of  being  or  existence  whatsoever,  is  an 
illusion  and  error,  derived  in  the  first  instance  from  man!s 
primitive  misconception  of  space,  and,  secondly,  from  the  incor 
poration  of  this  initial  misconception  into  some  modification  or 

other  of  what  I  have  called  typical  "  demon  conception  "  of  his 
own  "  powers." 
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In  short,  if  our  foregoing  conclusions  are  valid,  the  only 
sort  of  activities  anywhere  are  the  qualitative  and  quantitative 
changes  that  transpire  wholly  within  themselves;  the  only  sort 
of  collectivity  or  unity  predicable  anywhere  is  the  preservative 
togetherness  of  individual  personalities;  the  universe  is  not  a 
presentative  whole,  nor  any  sort  of  absolute  collection  —  spatial, 
dynamic,  functional,  causal,  wilful,  rational,  ideational,  spiritual, 
or  otherwise;  and  any  cosmology,  philosophy,  or  science  that 
proceeds  from  the  assumption  of  any  sort  of  universal  unity  or 
collectivity  falls  at  the  outset  under  the  classic  error  and  illusion 
of  projecting  the  limited  collectivity  of  the  individual  mind  upon 
realms  to  which  it  does  not  rightfully  apply. 

285.  But  if  our  Reviews  have  thus  made  plain  what  sort  of 
cosmologic  construction  we  must  avoid,  it  has  made  equally  evi 
dent  what  sort,  in  general,  we  must  seek  to  establish;  and  the 
special  key  to  this  has  been  revealed  in  what  they  have  disclosed 
as  to  the  nature  of  lawfulness  and  of  the  role  it  plays  at  once  in 
the  universe  at  large  and  in  human  knowledge. 

That  is  to  say,  having  taught  us  that  all  activities,  including 
alike  those  of  physics  and  those  of  the  human  mind,  transpire 
solely  "  in  their  own  skins,"  and  that  their  lawfulness  is  their 
factual  order  of  occurrence,  we  now  understand  that  our  inner 
or  individual  processes  of  knowledge  are  personal  (or  absolutely 
limited)  fields  of  transformation  the  order  and  presentative 
arrangement  of  certain  of  which  proportionally  express  and  sym 
bolize,  in  their  terms  and  order,  the  terms  and  order  of  certain 
events  occurring  outside  of  themselves,  and  that  they  do  so  solely 
and  alone  upon  the  warrant  of  the  lawfulness  describable  of  the 
locally  occurring  facts  of  the  universe  in  general;  and  conse 
quently  upon  having  grasped  these  great  major  truths  —  that  the 
lawfulness  of  the  universe  is  of  this  sort,  and  that  the  validity 
of  all  knowledge  rests  solely  on  it  —  we  now  comprehend,  not 
only  that  science  must  avoid  attributing  spatial,  dynamical, 
functional,  volitional,  ideational,  rational,  spiritual,  or  any  other 
sort  of  unification  even  causal  to  the  universe  at  large,  but  here 
after  must  seek  to  construct,  or,  to  speak  more  correctly,  to  dis 
cover  and  to  determine,  only  such  a  universe  as  this  sort  of 
lawfulness  warrants;  namely,  a  universe  whose  order  in  general 
and  for  the  most  part  is  an  absolutely  disjointed  and  merely describable  order. 
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286.  This  truth,  that  disjointed  lawfulness  alone  may  be  de 
scribed  of  the  cosmos  at  large,  in  no  measure,  however,  precludes 
another  description  of  absolutely  joined  lawfulness  within  indi 
vidual  personalities  or  presentations  that  are  joined  as  the  total 
cosmos  is  not.  And  this  suggestion  of  different  descriptions  of 
lawfulness  brings  up  a  matter  which,  in  view  of  only  one  sort  of 
lawfulness  having  been  set  down  among  our  elementary  traits, 
demands  attention,  and  leads  to  some  of  the  most  momentous 

practical  considerations  for  the  future  procedure  of  science  and 
of  our  Treatise. 

An  illustration  will  bring  us  to  the  heart  of  the  matter.  Sup 
pose  I  spill  a  lot  of  beans  over  the  floor  and  then  proceed  to 

formulate  a  scientific  account  of  their  "  geometric  distribution." 
The  ways  I  may  set  about  this  are  innumerable.  I  may  divide 
the  floor  into  squares,  triangles,  circles,  or  other  forms  of  stated 
dimensions;  or  I  may  draw  fanciful  figures,  among  the  indi 
vidual  beans,  of  lions,  crabs,  gemini,  bulls,  rams,  fishes,  and 
other  creatures  such  as  the  ancients  used  in  charting  the  stars; 

or  I  may  use  the  more  scientific  ordinates  and  abscissas  of  higher 
mathematics.  Now  these  many  ways  of  describing  the  one 
absolute  disposition  of  beans  unmistakably  emphasize  the  dif 
ference  between  the  description  of  any  fact  and  that  fact  or 
event  itself.  And  if  the  self-transforming  changes  of  the  uni 
verse  be  substituted  for  the  beans,  the  significance  of  this  differ 

ence  may  be  brought  to  sharp  pertinence  for  our  problem  of 
cosmologic  construction. 

The  description  may  vary  from  the  event  described,  for  one 
thing,  because  while  the  several  traits  of  the  event  are  insepa 
rable,  the  description  may  pick  out  and  give  an  account  of  any 
one  trait  alone,  or  it  may  relate  to  any  number  or  all  of  them. 

Thus,  of  any  event,  one  description  may  speak  alone  of  its  quali 
ties,  or  another  of  its  quantities,  or  another  of  its  lawfulness,  in 

a  way  involving  all  its  traits. 
Then,  again,  descriptions  may  differ  in  extent  as  well  as  in 

subject.  For  example,  our  qualities  being  the  subject,  certain 
descriptions  and  laws  relative  to  quality  can  be  framed  that  will 

prove  applicable  universally,  while  others  may  prove  valid  only 
for  color,  and  again  only  for  human  vision,  and  still  again  only 
for  some  one  man,  or  even  for  some  one  glance  of  the  eye. 

Toward  appreciating  this  truth  that  the  descriptions  of  Science 

may  vary  thus  ad  libitum,  while  the  absolute  nature  of  the 
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"  spilled  beans  "  and  of  every  other  cosmologic  fact  or  set  of facts  is  single,  we  have  only  to  observe  how  the  formulations  of 
science  actually  do  thus  vary;  how  some  of  the  laws  of  physics 
apply  to  the  whole  cosmos,  others  only  between  molecules,  others, 
perhaps,  to  the  Lick  Telescope  alone;  some,  again,  to  chemical 
combinations,  others  to  ether  waves ;  some  chapters  of  astronomy 
to  the  whole  heavens,  others  to  the  planet  Mars ;  how  some  geo 
graphical  maps  represent  the  earth,  others  only  Cape  Cod;  how 
certain  pages  of  psychology  deal  with  specific  sensations  of  smell, 
others  with  the  general  principles  of  association;  how  some 
formulas  of  biology  take  in  the  whole  of  evolution,  while  others 
describe  only  a  single  fossil;  or  how  one  library  is  devoted  to 
ethics,  one  to  political  economy,  another  to  theology,  and  still 
another  to  the  history  of  peoples.  In  short,  one  has  but  to  glance 
at  the  matter  to  observe  that  the  branches  and  divisions  of  science 
are  as  numerous  and  varied  as  the  directions  of  vision  and  the 
eyes  of  men;  yet  every  fact  is,  and  only  once  in  all  time,  singly and  alone  what  in  itself  it  that  once  is. 

287.  By  way,  then,  of  arriving  at  practical  comprehension  of 
this  matter,  we  must  lay  hold  of  two  truths :  First,  that  in  spite 
of  the  innumerable  descriptions  that  may  be  framed  of  every  fact, 
nevertheless  the  totality  of  every  fact  is  in  itself  something  single 
and  absolute.  And,  second,  that  the  explanation  of  the  variabil 
ity  and  shiftiness  of  scientific  descriptions  lies  quite  as  much  in 
the  nature  of  human  knowledge  and  the  processes  of  the  mind 
as  in  the  nature  of  the  facts  known  and  described. 
A  full  exposition  of  this  last  necessarily  cannot  be  undertaken 

in  this  Treatise  until  its  chapters  on  psychology  be  reached.  But 
at  least,  preliminarily,  it  should  now  be  grasped  how  certain  de 
scriptions  of  lawfulness  or  set  of  laws  may  be  framed  for  presen 
tations,  such  as  will  not  apply  to  the  world  of  physics,  and  other 
descriptions  or  laws  be  framed  such  as  will  apply  both  within 
presentations  and  universally,  yet  only  one  absolute  lawfulness 
characterize  any  facts  in  themselves.  And  with  cogent  rele 
vancy  to  our  six  elements  and  the  use  that  is  to  be  made  of  them, 
the  whole  matter  may  now  be  formally  summed  up  as  follows : 

Scientific  descriptions  (in  their  inception  or  when  thought)  are 
specific  processes  of  the  human  mind  and  brain.  They  trans- 
formingly  or  psychologically  derive  from  certain  original  presen 
tations  of  human  experience.  Because  of  the  factual  lawfulness 
of  the  universe,  certain  facts  within  these  presentations  symbolize 
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or  warrant  by  analogy  certain  facts  outside  themselves.  The 

thoughts  or  descriptions  we  form  from  these  symbols  constitute 

our  knowledge  of  the  facts  beyond  them.  Because  of  the  nature 

of  the  processes  of  description,  we  can  form  different  descriptions 

of  the  same  facts.  Though  each  fact  in  itself  is  indivisible,  we 

can  form  separate  descriptions  or  conceptions  of  each  fact. 

Though  some  facts  are,  in  the  true  sense,  collected,  and  others 

are  not,  we  can  think  collectively  of  any  or  all  facts.  Hence  the 

use  and  significance  of  our  elementary  traits  rise  quite  as  much 
from  these  peculiarities  of  our  human  processes  of  thought  and 
description  as  from  the  nature  of  the  facts  (to  be  described)  in 
themselves.  Because  we  can  think  collectively  of  all  the  facts 

of  the  universe,  therefore  we  can  form  some  universal  descrip 

tions.  Yet  for  correct  universal  descriptions  there  must  be  facts 

that  are  universal.  We  have,  therefore,  picked  out  our  six  UNI 
VERSAL  traits,  on  the  one  hand  and  partly,  because  the  possibili 

ties  of  our  thinking  powers  permit,  and  hence  the  nature  and 

exigencies  of  science  demand,  a  most  extended  or  universal  de 

scription  of  the  cosmos;  and,  on  the  other  hand  and  partly,  because 

all  the  facts  of  the  universe  display  these  six  traits  and  no  other, 

traits  are  displayed  by  them  all.  Because  we  can  think  separately 

of  any  and  every  fact,  therefore  we  can  form  some  separate 

descriptions  of  any  and  every  fact.  Yet,  for  such  descriptions 
to  be  correct,  each  fact  must  have  some  trait  or  traits  that  can  be 

thought  of  and  described  separately.  We  have,  therefore,  picked 
out  our  six  IRREDUCIBLY  UNIQUE  traits,  on  the  one  hand  and  partly, 

because  the  possibilities  of  our  thinking  powers  permit,  and  hence 

the  nature  and  exigencies  of  science  demand,  intrinsically  ulti 
mate  and  local  descriptions  of  the  facts  of  the  cosmos;  and,  on 

the  other  hand  and  partly,  because  the  facts  display  these  six 

irreducibly  unique  traits  and  no  others.  (Here,  too,  we  may 
well  observe  that  the  truth  that  our  six  universal  traits  prove  to 

be  at  the  same  time  the  only  irreducible  unique  ones  lies  in  the 
nature  of  the  facts  themselves  rather  than  is  required  by  the 

peculiar  nature  of  our  thinking  powers  or  any  exigency  of 

science.)  Because  we  can  combine  collective  description  with 

separate  description  in  innumerable  ivays  and  degrees,  therefore 

our  descriptions  may  be  either  universal  or  circumscribed,  ex- 
Jiaustive  or  partial,  or  may  be  these  in  endless  modes  and  meas 

ures  of  combination.  And  finally,  and  in  full  recognition  of 

these  foregoing  truths  —  that  our  presentations  symbolize,  yet 
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only  symbolize,  the  facts;  and  that  our  descriptions  differ  from 
both  the  symbols  and  the  facts  —  must  we,  above  all  else,  dis 
criminate  between  the  description,  the  symbol,  and  the  fact;  must 
comprehend  the  nature  and  office  of  each;  must  avoid  the  error 
of  confounding  any  one  of  the  three  ivith  any  other;  AND  MUST 
CONSTRUCT  ONLY  SUCH  A  SCIENCE  AS  ACCORDS  WITH  THEM  ALL. 

288.  Having  in  some  measure  thus  gained  additional  grasp 
of  the  nature  of  our  task  in  general,  of  the  nature  of  our  elemen 
tary  traits  in  themselves,  and  of  their  significance  for  this  task, 
there  now  remains  for  this  chapter  to  glance  backward,  in  ac 
cord  with  our  custom,  to  orient  its  special  teachings  and  require 
ments  with  reference  to  the  most  noteworthy  practices  of  history. 
Precisely  what  we  shall  wish  to  accomplish  in  this  is  to  observe 
which  of  our  six  elements  have  been  consciously  or  unconsciously 
used  or  misused  in  each  case,  and  what  has  been  the  result. 

Going  back  to  Anaxagoras,  whom  we  may  select  as  the  cumu 
lative  exponent  of  those  ancients  after  whom  a  more  discrimi 
nating  era  began,  we  find  his  chief  classic  errors,  typically  of 
primitive  philosophy  in  general,  to  have  been:  First,  that  of 
SPACE  —  wherein  misconceptions  of  prescntative  continuity  and 
arrangement  are  projected  over  the  universe  at  large.  Second, 
that  of  MOTION  —  wherein  misconceptions  of  identity  (or  of 
change,  leading  to  notions  of  the  unchanged)  are  added  to  those 
of  Space.  Third,  that  of  SUBSTANCE  —  in  which  false  notions 
of  change  (identity)  lead  to  seeking  the  real  only  in  some 
thing  permanent.  Fourth,  that  of  CAUSALITY  —  which  grafts 
the  "demon"  notion  of  will  (itself  primitively  compounded  of the  three  foregoing  errors)  on  that  of  transmitted  influence 
(which  also  derives,  primitively,  from  these  three  foregoing 
errors).  Fifth,  that  of  THE  MIND  —  wherein  the  prescntative 
arrangements  and  transformations  of  the  human  field  of  con 
sciousness  are  misread  through  each  and  every  one  of  the  already 
calloused  foregoing  errors.  And,  sixth,  that  of  COSMIC  UNITY 
-which  adds  to  the  foregoing  errors  that  of  failing  to  com 

prehend  the  absolute  separateness  of  each  personality  (while  at 
the  same  time  it  is  lawfully  in  .touch  with  every  other),  and 
stretches,  in  consequence  of  this  failure,  some  obscure  miscon 
ception  of  unity  or  continuity  over  all  minds  and  over  the  uni 
verse  at  large.  The  result  of  this  combination  of  all  the  Six 
Errors  is  crass  MATERIALISM;  and  we  have  to  observe  that 
while,  in  this  primitive  system,  unconscious  use  is  made  of  all 

18 
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our  six  elements,  yet  the  lack  of  penetrating  comprehension  of 

the  true  nature  of  any  of  them  is  only  excelled  by  the  uniformity 

with  which  all  the  other  errors  spring  from  misconceiving  and 

misprojecting  the  human  mind. 

289.  Of   Aristotle  we  note  that,   in   spite  of   his   titan   and 

almost  unrivalled  accomplishments,  he  nevertheless  failed  to  free 

himself  of  any  one  of  the  above  primitive  Errors,  save  the  Third, 

regarding  substance,  and  not  so  consciously  or  efficiently  even 

of  that  as  to  bring  it  to  clear  focus  and  avoidance  in  history. 

Though  he  dreamed  of  a  realm  of  "  pure  reason,"  his  system 
for  this  world  was  one  also  of  pure  Materialism. 

290.  Making  a  long  jump,  chronologically,  to  Descartes,  we 

find  him  perpetuating  all  the  Six  Errors  in  the  abstract,  though 

with  a  new  compounding  of  vast  import.     In  denying  spacious 
ness  to  the  human  mind,  he  marked  what,  perhaps,  must  be 

deemed  the  First  Great  Epoch  of  permanent  progress;    yet  he 

left  the  Errors  of  Space  and  of  Motion  undisturbed  throughout 

the  realm  of  physics.    To  the  Error  of  Causality  he  was  as  blind 

as  any  of  his  predecessors.     In  conceiving  the  non-spacious  soul 
to  be  a  substance,  he  proved  himself  yet  oblivious  of  the  Third 

Error,  and  of  Aristotle's  wisdom  regarding  it.     Any  compre 
hension  of  the  Fifth  and  Sixth  were  even  further  beyond  his 

horizon.     It  is  this  new  Dualism  that  remained  in  vogue  to  the 

present  hour,  tentatively,  for  practical  physics  and  psychology. 

291.  Berkeley  marked  the  Second  Great  Epoch  by  theoreti 

cally  eliminating  the  first  two  Errors,  of  Space  and  of  Motion, 

completely   (i.  e.,  from  the  realm  of  physics,  as  Descartes  had 

before  done  from  the  mind),  and  the  Third  Error,  of  Substance, 

in  no  small  measure  (not  completely,  for  he  still  conceived  the 

will  to  be  a  non-phenomenal  substance  or  spirit).     By  the  three 

remaining  Errors  he  was  in  no  way  pricked.    His  system,  result 

ing  from  this  elimination  of  External  Space,  Matter,  and  Motion, 

is  commonly  called  one  of  Absolute  Idealism. 

292.  Coming  to  Leibnitz,  we  find  his  system  the  most  diffi 

cult  of  any   to  estimate.     He  also  avowed  to   do   away   with 

Space  and  Motion,  but  just  because  he  sought  to  remodel  the 
outer  world  rather  than  eliminate  it,  his  task  was  vastly  greater 

than  that  of  Berkeley,  and  his  results  were  not  always  graced 

with    even    Berkeley's    superficial    appearance    of    consistency. 

Should  we  remember  only  that  he  called  his  monads  self-devel 

oping  "  perceptions,"  he  might  seem  near  to  current  Sensational- 
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ism ;  but  if  we  note  his  definition  of  substance  and  how  entirely 

"  facultative  "  and  scholastic  was  his  psychology,  we  appreciate 
that  he  did  not  escape  from  the  Third  Error  (of  Substance) 
more  completely  than  he  lifted  working-physics  from  the  First 
and  Second ;  and  that  he  advanced  on  the  Fifth,  or  toward  com 
prehending  the  mind,  little,  if  at  all.  Then,  too,  while  his 

"  pre-established  harmony  "  might,  at  first  sight,  seem  an  inti 
mation  of  descriptive  Lawfulness,  yet  just  because  he  never 

thought  of  substituting  a  similar  "  harmony  "  for  causality  in 
general,  it  is  unmistakable  that  he  was  still  stcne-blind  to  the 

Fourth  Error.  And  yet,  again,  while  the  "  pre-established " 
causal  separation  of  his  monads,  or  his  oft-quoted  Individualism, 
might  otherwise  seem  an  approach  to  our  Personality,  the  fact 
that  he  defined  only  a  causal  separation  between  individuals, 
when  coupled  with  the  later  discovery  that  all  causation  is  merely 
factual  and  no  valid  ground  either  of  union  or  separation,  shows 
that  he  had  no  true  insight  of  the  Sixth  Error,  however  much 

he  talked  of  numerically  separate  "  monads." 
293.  In  short,  to  the  time  at  least  of  Hume,  not  one  of  our 

Six  Elements  had  been  sharply  discriminated  as  being  ultimate, 
and  two  were  yet  quite  undiscovered;    the  Errors  of  Space  and 
Motion  had  been  banished  rather  theoretically  than  practically  for 
physics,   the  Error  of   Substance  rather  robbed   of  its  various 
stuffs  than  unmasked,  and  the  other  three  Errors  left  as  entirely 
virgin  as  in  their  youth. 

294.  Already  I  have  said  Hume  was  never  constructive.    Now 
I  must  point  out  that  while  his  powers  of  analysis  were  superbly 
sharp,  he  never  once  cut  a  perfect  diamond.     While  he  ground 
the  notion  of  any  permanent  substance  to  annihilation,  he  failed 
utterly  to  bring  the  notion  that  sensory  qualities  are  the  sole 
transforming  substance  of  the  universe  to  unmistakable  defini 
tion.     And  while  he  made  plain  that  the  notion  of  causation 
rests  on   habitual   recurrence,   he   failed  utterly  to  comprehend 
and  to  emphasize  that   habitual    recurrence  is  a  universal  fact 
upon   which   knowledge   may   be  and   is   safely   based.      While 

Hume's  powers  were  epoch  breeding,  he  brought  forth  no  actu ally  accomplished  epoch  either  for  any  one  of  our  Elements  or 
any  one  of  our  Errors.1 

1  To  those  who  may  think  I  do  injustice  to  Hume  I  must  point  out,  that  to  perceive 
that  our  conceptions  of  causality  merely  follow  habitual  successions  is  a  vastly  different 
matter  from  comprehending  that  causality  is  habitual  succession.  The  Humian  dis- 
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295.  To  Kant  much  less  of  praiseworthy  accomplishment  can 
be  attributed.     He  left  no  Element  and  no  Error  more  definitely 

pointed  than  had  Hume  —  except,  perhaps,  in  obfuscatingly  em 
phasizing  the  suspicion,  not  altogether  new,  that  the  mind,  in 

some  obscure  way  or  other,  is  unified.1 
296.  Of  Cosmic  Transcendentalism  —  as  distinguished  from 

the  original  Kantian  sort,  and  including  that  of  current  English 
and  American  writers,  and  that  of  Schopenhauer  as  well  as  that 

of  Schelling  and  Hegel  —  we  have  to  note :   First,  that  to  make 
the  universe  one  idea  is  an  error  of  the  same  sort  and  nearly  as 
naive  as  to  make  it  one  space;    in  each  case  false  conceptions 
are  derived  from  the  limited  unity  of  the  human  mind  and  then 
projected  unlimitedly  over  the  cosmos  at  large.     And,  second, 

that  for  any  philosopher  to  make  such  cosmic  ideas  "  timeless  " 
and  "  unchanging  "  entities,  is  to  prove  himself  still  as  oblivious 
of  The  Error  of  Substance  as  he  is  unappreciative  of  even  the 
First  of  our  Six  Elements. 

297.  Of  Herbart  we  again  record  that,  in  spite  of  his  momen 
tous  influence  toward  a  New  Psychology,  it  was  his  misfortune 

historically  to  have  focused  a  brand-new  cosmological  Error  of 
first  magnitude,  rather  than  successfully  to  have  dissipated  any 
of  the  preceding  ones;    for  it  was  in  his  writings,  for  the  first 

time    full    born,    appeared    our    Seventh-day    Error    regarding 
Quantity. 

298.  How  much  or  little  may  be  credited  to  Beneke  personally, 
an   exact  marking  of  historic  development  must  chronicle  his 
system  as  the  first  cosmology  (as  specially  distinguished  from  the 
mere  psychological  analysis  of  Hume)  in  which  the  Third  Error, 
of  assuming  any  sort  of  permanent   Substance,   was  perfectly 

outgrown.    It  is  true  he  declared  "  one  thing  remains  constant " 
throughout  the  ceaseless  changes  of  the  mind  or  soul,  namely, 

"  the  fact  of  its  unity  " ;   but  he  made  unmistakable  that  he  did 

covery  of  half  the  truth  and  his  emphasis  of  the  "merely  follow"  naturally  lead  and 
did  lead  to  confused  scepticism  and  denial  of  all  knowledge ;  while  comprehension 

\\\z.i  factual  lawfulness  is  the  adequate  foundation  of  knowledge  grasps  the  whole  truth, 
dispels  confusion,  and  leads  to  results  precisely  opposite  to  those  effected  by  Hume. 

1  Kant  has  long  been  crowned  "  King  of  Philosophers  "  because  of  his  Copernican 
Notion  and  his  "  unparalleled  influence."  This  Notion,  however,  is  unmitigatedly  falla 
cious,  inasmuch  as  the  processes  of  the  mind  in  themselves  do  not  constitute  knowl 

edge  in  any  true  sense,  or  even  "  make  knowledge  possible  "  save  in  so  far  as  some  sort 
of  symbolism  of  outer  facts  is  assumed  for  them,  in  precisely  the  way  that  it  is  the 

essential  feature  of  Kantianism  to  forbid.  And  of  Kant's  influence  the  time  has  arrived 
when  we  must  doubt  if  it  has  not  been  as  perversive  as  it  has  been  great. 
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not  conceive  this  "  fact "  either  to  constitute  or  to  reside  in  any 
sort  of  unchanging  entity.  And  again,  though  he  always  con 

ceived  the  soul  to  comprise  all  sorts  of  "  forces  "  in  addition  to 
its  changing  "  content,"  yet  he  made  these  developmental  and 
also  transformative.  Just  because  of  this  confusion  about  causal 

and  facultative  "  forces,"  however,  it  should  be  plain  both  that 
his  cosmology  was  not  one  that  may  rightly  be  identified  with 
pure  cosmic  sensationalism,  or  in  which  even  our  First  Element 
was  brought  to  uncontaminated  definition,  and  that,  however 
perfectly  he  transcended  our  Third  Error,  he  yet  remained  a  com 
plete  slave  to  the  Fourth.  And,  finally,  since  Beneke  failed  to 

define  the  "  unity  "  of  the  mind  in  any  way  so  sharply  as  to  for 
bid  unity  to  the  "cosmos,"  this  also  shows  that  though  we  mark 
progress  as  culminating  its  Third  Epoch,  regarding  Substance, 
in  him,  yet  in  him,  as  regards  Elements  or  other  Errors,  it  scored 
no  further. 

299.  Lotze,  one  of  the  most  careful  and  orthodox  of  men, 
nevertheless  inaugurated  one  of  the  sharpest  and  most  momen 
tous  deflections  in  the  whole  course  of  cosmological  science.  On 
the  one  hand,  so  transitional  are  his  writings  with  respect  to  the 
exact  meridians  of  accomplishment  we  are  seeking  to  mark  out 
for  our  most  fundamental  Elements  and  Errors,  and  on  the  other 
hand  so  vastly  important  is  it  to  follow  out  the  evolutionary 
developments  affecting  these  latter,  that  we  may  still  best  proceed 
by  locating  the  former  with  respect  to  our  major  norms  of  cos 
mology  in  general,  unjust  as  this  may  superficially  appear  to  the 
Lotzian  Epoch  in  particular. 

First,  then,  with  exact  reference  to  our  Elements  and  seeking 
to  mark  the  transitional  double-sidedness  that  characterizes 

Lotze' s  opinions  ever :  Inasmuch  as  sensory  Qualities  are  the  only 
content  of  which  Lotze  makes  immediate  use,  as  well  in  physics 
as  in  psychology,  every  careful  reader  cannot  fail  to  perceive  that 
his  writings,  in  practical  effect,  stand  in  history  among  the  most 
powerful  arguments  for  Sensationalism.  Yet,  on  the  other 

hand,  and  because  Lotze  eventually  declared  these  "  shimmering 
phenomena  "  to  be  the  mere  epiphenomena  and  "  ephemeral  gar 
ments  "  of  his  underlying  substance  (The  Good)  it  is  equally 
obvious  that  in  principle  he  was  as  far  off  as  any  mediaeval 
scholastic  from  either  conceding  or  defining  their  ultimate  sig 
nificance.  Next,  our  Second  Element,  Quality,  he  rejected  in  the 
absolute  sense,  wholly.  That  he  made  all  the  changes  of  his  phys- 
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ical  and  psychological  content  mere  epiphenomena  of  an  under 
lying  Substance  proves  he  had  not  yet  come  to  any  clear  notion 

of  Change,  —  that  he  still  confusedly  regarded  it  as  an  "  acci 
dental  "  and  partial  happening  of  an  "  underlying,"  unchange 
able  substance,  rather  than  as  being  an  absolute  and  complete 

transformation  of  an  ultimate  thing-in-itself.  That  Lotze  was 
far  from  perceiving  the  merely  factual  nature  of  all  Lawfulness 

was  perhaps  his  crucial  and  all-pervading  fault,  —  as  I  shall  pres 
ently  show.  The  fact  that  he  never  once  caught  sight  of  the 

major  task  of  current  psychology  —  namely,  that  of  determining, 
on  the  one  hand,  which  share  of  the  processes  of  perception, 
conception,  ideation,  reason,  will,  etc.,  that  have  traditionally 

and  obscurely  been  bestowed  in  an  indivisible  lump  on  "  the 
mind,"  really  do  transpire  in  our  major  field  of  presentation,  and 
in  what  definite  facts  of  transformative  and  conjoined  arrange 
ment  they  happen  there,  and,  on  the  other  hand,  which  of  them 
must  be  accredited  to  brain  and  physiological  processes  lying 

outside  of  the  mind  proper,  as  most  of  them  probably  do  —  this 
clearly  demonstrates  that  he  was  much  further  from  comprehend 
ing  the  true  nature  of  naked  Presentativeness  than  that  of  the 
simpler  Elements.  And  that  he  could  not  have  rightly  compre 
hended  Personality  before  comprehending  this  presentativeness 
is  equally  clear.  Great  as  was  the  work  of  Lotze,  therefore,  it 
was  not  sharply  epochal  for  any  of  our  Elements. 

Second,  as  regards  our  "  Six  Conventions  of  Error,"  we  may 
quickest  grasp  their  lay,  in  Lotze,  by  noting  how  they  root  from 
his  notions  of  causality.  Had  he  not  still  dwelt  under  the  primi 

tive  illusion  of  conceiving  the  "  causal  interaction  of  one  existing 
thing  upon  another  "  demands  the  continuous  and  actual  trans 
mission,  or  going  over,  of  some  sort  of  entitative  "  influence,"  or 
"power,"  from  each  to  the  other, — in  short,  had  he  perceived  that 
all  activity  acts  alone  in  its  own  skin,  —  then  he  would  never  have 

been  led  on  to  conceive  that  "  this  reciprocity  is  possible  through 
a  substantial  unity  which  exists  in  the  individual  things,"  and 
thence  onward  to  the  declaration  that  "  there  is  no  other  kind  of 

being  than  that  which  consists  of  standing  in  relation,"  and  so, 
finally,  to  the  mystical  and  scholastic  conclusion  that  the  relation 
of  Eternal  Love  is  the  real  and  ultimate  substance  of  all  existence. 

And  of  all  this  we  may  observe  that  the  psychologist,  who  has  not 

discovered  that  "  a  relation  "  is  not  an  entity  but  a  mere  figment 
of  conceptual  description  and  thought,  and  that  the  limited 
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"  unity  "  of  the  human  mind  precisely  forbids  all  absolute  "  inter 
action  "  between  it  and  anything  outside  of  itself,  still  lies  as 
much  under  the  dominion  of  the  Fifth  and  Sixth  Errors  as  of  the 
Third  and  Fourth. 

But  there  remains  to  locate  Lotze's  most  important  accomplish 
ment  with  reference  to  the  main  subjects  of  this  chapter.  Here 

I  have  in  mind  those  portions  of  his  works  expounding  what  he 

called  the  "  intellectual  order  "  of  the  world.  Berkeley,  in  cor 
recting  the  Errors  of  Space  and  of  Motion,  sought  to  eliminate 
the  outer  world  of  physics  entirely.  Philosophy,  from  Berkeley  to 
Lotze,  surreptitiously  brought  back  this  world  of  physics,  but 
sought  to  make  of  it  an  Idea;  sought  to  fashion  it  on  plans  that 
recognize  no  significance  whatever  in  our  spatially  ordered  presen 
tations  and  the  conceptions  we  derive  from  these.  It  was  now  for 

Lotze's  vastly  sane,  penetrating,  careful,  judicial,  and  comprehen 
sive  mind  to  perceive  that,  in  spite  of  the  discovery  that  the  world 
cannot  be  precisely  what  the  traditional  conceptions  of  Space  and 
Motion  made  of  it,  nevertheless  these  conceptions  and  our  pres 
entations  from  which  they  are  formed  embody  some  sort  or  other 
of  significance,  —  the  most  immediate,  authoritative,  and  instruc 
tive  afforded  anywhere  in  the  processes  of  the  human  mind,  for 
constructing  our  knowledge  and  understanding  of  the  outer  realm 
of  physics;  and  it  was  this  bringing  philosophy  back  from  its 
naive  and  abortive  Idealism  to  the  sober  task  of  reinterpreting 

this  significance  and  to  a  more  patient  and  comprehensive  recen 
sion  of  physics  and  psychology  with  this  reinterpretation  as  its 
key,  that  must  be  counted  the  supreme  moment  in  the  past  devel 
opment  of  the  several  realms  of  human  thought  to  their  consum 
mate  junction  and  final  success. 

Just  what  recension  Lotze  himself  framed,  or  just  how  suc 
cessful  he  was  in  conceiving  the  universe  to  be  comprised  of 

monads  of  relation,  whose  "  order  "  of  relational  ("intellectual") 
influence  mutually  upon  each  other  corresponds  to  the  spatial 

order  in  which  we  conceive  them,  whose  "  places  "  in  this  rela 
tional  and  absolute  order  correspond  to  the  places  we  spatially 

assign  them,  and  whose  "  motions  "  in  this  "  intellectual  order  " 
are  the  relational  changes  wrought  in  these  monads  by  reason  of 

their  mutual  interaction  upon  each  other,  —  all  this  is  of  minor 
account,  compared  with  the  all-important  fact  that  he  set  science, 
and  now  all  science,  mental  and  physical,  again  rolling  on  a  sane 
course  to  its  proper  goal.  By  way  of  locating  this  great  epoch 
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with  reference  to  our  Chart  of  Errors  it  may  be  marked  down  as 
'The   Recension  of  the  Errors  of   Space,   of  Motion,   and  of misprojecting  the  Mind." 
300.  Coming  to  Professor  Wundt,  we  find  it  one  of  the 

happiest  incidents  in  the  history  of  civilization  that  the  imme 
diate  successor  of  such  a  man  as  Lotze  should  both  be  inspired 
to  perceive  the  supreme  importance  of  the  work  of  his  predeces 
sor^  and  possessed  of  the  unique  ability  to  extend  its  task  with 
unrivalled  erudition,  and  to  carry  its  load  with  a  right-linedness 
of  sanity  and  perpendicularity  of  balance  unmatched  since  Aris 
totle.  Yet,  just  as  Aristotle  was  supreme  over  the  imperfections 
of  mortals  rather  than  the  perfections  of  the  gods,  so  may  and 
must  Professor  Wundt  be  measured  upon  our  Chart  of  the  world's 
chief  Errors,  in  order  that  his  greatness  be  thereby  estimated. 

While  it  is  scarcely  possible  that  any  philosopher  may  be  truly 
great  who  lacks  "the  sense  of  the  historic,"  yet  in  Professor Wundt  is  exampled  how  it  may  be  the  source  at  once  of  chief 
strength  and  of  chief  weakness;  for  while  it  led  him  to  appre 
ciate  Lotze's  main  accomplishment,  —  his  perception  of  a  re- censed  physical  order,  —  and  profoundly  to  develop  the  same, 
yet  it  also  bound  him  an  easy  captive  to  one  of  the  cheapest 
errors  propped  into  by  Lotze  through  similarly  careless  historic 
following  of  Herbart,  namely,  his  Seventh  Error  of  Quantity. 

Then,  too,  while  this  same  sense  led  Professor  Wundt  to 
appreciate  that  the  practical  phenomenalism  of  Lotze  was  the 
fruit  of  sound  and  irresistible  historical  clarification,  and  that 
his  conception  of  entitative  relations  was  a  belated  remnant  of 
expiring  confusion;  and  while  it  thus  led  Professor  Wundt  to 
perceive  and  to  perfect  the  full  significance  of  this  historical 
growth  of  phenomenalism  by  extending  it  unalloyed  (as  Beneke 
had  not  quite  succeeded  in  doing)  to  the  entire  cosmos  (as  Hume 
had  never  attempted  to  do)  ;  while,  in  short,  it  led  him  to  a  final 
and  epochal  eradication  of  every  other  sort  of  Substance  save 
that  of  changing  sensory  qualities,  nevertheless  it  also  led  him 
to  occupy  a  similar  position  with  respect  to  the  Error  of  Causal 
ity  as  Lotze  had  occupied  toward  the  Error  of  Substance. 

That  is  to  say,  just  as  Lotze  was  historically  led  to  use  a  purified 
Substance  for  all  the  practical  purposes  of  physics  and  of  psychol 
ogy,  and  was  academically  led  to  "  spoil  it  all  "  by  then  insisting 
upon  an  entirely  superfluous,  useless,  and  scholastic  underlying 
'  Substance  of  Relation,"  so  Professor  Wundt,  after  using,  with 
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true  historic  instinct,  a  purified  and  factual  Causality  for  all  the 
practical  purposes  of  science,  mental  and  physical,  also  spoiled 
this  by  academically  insisting  on  such  a  bit  of  demoniacal  Causal 
ity,  for  his  act  of  choice,  as  brings  our  Fourth  Error  to  the  same 
naked  mockery,  in  this  latest  system,  as  that  to  which  the  Third 
Error  was  brought  in  the  preceding  system  of  Lotze. 

In  what  way  this  perpetuation  of  the  Error  of  Causality  leads 
to  continuation  of  our  Fifth  and  Sixth  Errors,  is  displayed  in  the 

fact  that,  in  Professor  Wundt's  cosmology,  as  in  that  of  Leib 
nitz,  no  other  sort  of  demarcation  between  separate  minds  or 
personalities  is  thought  of,  save  that  of  this  demoniacal  causality. 
According  to  Professor  Wundt,  the  unity  of  a  given  mind  con 

sists  solely  in  the  fact  that  its  "  feelings  "  causally  derive  from 
a  given  limited  area  of  sensory  content.  But  also  he  declares 
that  these  sensations  causally  derive  from  the  physical  world. 
Wherefore,  upon  this  basis  of  personality,  it  would  seem  im 
perative,  in  order  to  be  consistent,  that  these  sensations  should 
be  bound  in  personal  unity  with  the  whole  physical  world  by 
reason  of  their  causal  derivation  from  it,  as  much  as  in  personal 
unity  with  certain  feelings,  by  reason  of  the  causal  derivation 
of  these  feelings  from  the  given  sensations.  And  while,  possibly, 
there  might  be  deduced  from  this  the  conception  that  the  same 

sensations  may  be  bound,  by  "  causal  derivation,"  within  any 
number  of  separate  personal  units  or  minds  at  the  same  time, 

yet  this  conception  would  so  immediately  plunge  into  "  conse 
quential  difficulties,"  would  appear  so  conspicuously  unlikely  and 
mystical  in  the  light  that  history  and  psychology  have  thrown  on 
the  origin  of  the  traditional  notion  of  a  demoniacal  and  actually 
transmitted  causal  influence  in  general,  and  would  altogether 
contrast  so  unconvincingly  with  our  foregoing  conclusions  (i.  e., 
that  all  activities  transpire  solely  in  their  own  skins;  that  all 
lawfulness  is  factual;  that  all  causality  is  merely  descriptive; 
that  the  collective  unity  of  the  mind  is  a  unique  presentative  col 

lectivity  in  no  way  to  be  confounded  with  any  sort  of  "  activity  " ; 
that  the  limitation  of  this  sole  sort  of  unity  to  separate  personali 
ties  forbids  any  and  every  sort  of  unity  to  the  world  at  large; 
and  that  knowledge  and  science,  therefore,  neither  need  nor  per 
mit  any  such  sort  of  mystically  unifying  causality  such  as  Pro 

fessor  Wundt's  demarcation  of  the  mind  employs)  that  indeed 
there  seems  little  probability  that  future  opinion  will  fail  to  per 
ceive  that  the  historic  genius  of  this  most  profound  and  erudite 
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of  mortals  fettered  him  from  as  successfully  and  completely  re- 
censing  the  last  half  of  our  Chart  of  Errors  as  he  has  done  the 
first  half. 

The  bearing  of  Professor  Wundt's  writings  upon  our  Ele 
ments  is  far  more  simply  traced.  His  unreserved  Sensational 
ism  perfectly  defines  our  Qualities  and  their  role.  All  the  others 
of  our  list  remain,  in  his  system,  more  or  less  clouded;  Quan 

tity  is  hopelessly  befogged  in  his  "  graded  system."  While  his 
Sensationalism  undeniably  is  one  of  absolute  Change  and  of 

"  each  change  solely  in  its  own  skin,"  yet  this  is  not  brought 
to  the  front  with  sufficient  clearness  and  cogency  to  enforce  its 

proper  influence  upon  his  cosmology  in  general,  and  upon  his 
conceptions  of  causality  in  particular.  How  crucially  his  notion 
of  Lawfulness  is  engulfed  by  these  last,  I  have  shown.  In  what 

ways  the  vast  personal  accomplishments  and  influence  of  Pro 
fessor  Wundt  have  precipitated  rather  than  grasped  the  present 

greatest  problem  of  psychology,  —  that  of  determining  what  por 

tions  of  our  still  somewhat  fabulous  processes  of  "  perception," 
"conception,"  "  reason,"  and  "  will "  are  brain  processes,  and 
what  are  processes  of  the  mind  proper,  and  again,  of  these 
latter,  which  portions  are  facts  of  presentative  (static)  arrange 
ment  and  which  of  (kinetoscopic)  change,  —  this,  in  its  bearing 
upon  our  Element  of  Presentation,  our  future  chapters  on  psy 

chology  must  unfold.  How  Personality  is  obscured,  for  this 
sanest  of  scientists,  by  his  preconceptions  of  Causality  and  his 
shortcomings  regarding  Presentativeness  is,  at  least,  prelimi 
narily  plain. 

301.  Unmistakably  Professor  Wundt's  System  marks  the  line 
that  must  be  drawn  between  accomplished  history  and  present- 
boiling,  general  opinion;  and  this  latter  is  as  yet  too  diversified 
and  too  vast  to  be  epitomized  with  certainty  or  even  to  be  profit 

ably  estimated  save  through  the  broadest  comprehension  and 
utmost  care.  The  limit  has  been  reached  for  this  Review,  there 

fore,  when,  spreading  its  full  Chart  before  us,  we  must  seek  in  a 

final  grasp  of  comprehension  to  read  its  main  teachings  to  their 
latest  bearings. 

At  the  beginning  was  a  single  materialistic  cosmos,  with  mind 
and  matter  undividedly  explained  by  one  and  the  same  naive 
Space,  Motion,  Substance,  Causality,  and  Collectivity. 

Descartes  took  hold  of  this,  wrung  his  individual  "  souls  "  dry 
of  all  space,  and  all  space  dry  of  all  our  qualities ;  absorbed  these 
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qualities,  as  occasionally  appearing  phenomena,  within  the  im 
material  substance  of  the  souls,  and  left  the  latter  swimming  in 
his  purely  spatial  plenum,  with  the  old  causality  still  working 
everywhere  undisturbed. 

In  doing  this,  he  split  philosophy  into  "  two  continents " : 
within  one,  physical  science  viewed  the  world  much  as  before; 
within  the  other,  metaphysics  saw  it  with  new  eyes. 

From  this  time  onward  we  have  to  observe  it  to  have  been 

the  main  task  of  evolutionary  thought,  but  poorly  comprehended 

in  either  realm,  to  bring  these  "  two  continents  "  together  again. 
Leibnitz's  attempt  was  magnificent,  but  failed  because  he  lived 

in  an  age  yet  too  primitive  in  both  physics  and  psychology,  — 
an  age  yet  naive  to  all  our  Six  Errors.  The  first  stage  of  evo 
lution  from  Descartes  and  Leibnitz  must  be  one  of  awakening 
rather  than  of  successful  construction. 

Berkeley's  lightning-like  flash  sundered  the  two  hemispheres 
immeasurably  farther,  and  plunged  Philosophy  into  a  midnight 
of  hysteria. 

For  Hume  to  sit  on  the  fence  and  cast  his  lantern  of  mockery 
into  the  darkness  at  first  rather  frightened  her  panic  to  mad 
ness  than,  as  eventually,  signalled  her  the  way  out. 

In  the  black  gap  from  Hume  to  Herbart  her  riot  wore  itself 
out  in  a  turmoil  of  dreams. 

It  was  at  this  time  that  science  and  philosophy  seemed  most 
hopelessly  apart.  Yet  speedily  both  realms  began  purging  them 
selves,  each  according  to  the  prick  of  its  own  peculiar  problems. 

With  return  of  sanity  a  New  Psychology  began  to  emerge 
from  one  horizon,  the  old  mental  faculties  and  entities  to  slough 

from  its  clearing  sky,  and  a  New  Cosmos  to  be  heralded  —  one 
soon  to  break  forth  in  the  simple  nakedness  of  our  sensory 
qualities. 
From  the  other  horizon  unrolled  a  New  Physics,  with  its 

legendary  attributes  and  entities  similarly  resolved  —  but  here 
to  a  world  of  pure  space. 

It  was  from  this  simultaneous  burning  up  of  the  fog  in  both 
realms  that  the  Lotzian  Epoch  ensued;  that  certain  seers  upon 
the  opposite  mountains  began  to  recognize  that  their  tasks  were 
one;  that  sane  intelligence,  for  the  first  time  since  Leibnitz,  was 
brought  back,  with  united  effort,  to  recension  of  the  Primary 
Errors  of  Space  and  Motion. 

So  profound  a  problem,  however,  was  not  to  be  fathomed  in 
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a  moment.  At  the  beginning  of  this  Introduction  the  thesis  was 
laid  down  that  substantial  progress  is  as  much  controlled  by  the 
lag  of  workable  details  as  by  the  forerunning  of  visions.  Strik 
ingly  was  this  demonstrated  in  the  gathering  of  this  Greatest 
Epoch.  The  divers  exigencies  of  the  respective  realms  of  in 
vestigation  brought  face  to  face  two  seemingly  paradoxical 
results :  a  world  of  spaceless  qualities  from  the  one  side,  from 
the  other  a  world  of  pure  and  quaYityless  space.  Physics  could 
not  work  without  space,  and  found  its  wealth  of  discoveries  ac 
celerated  proportionally  as  it  disembarrassed  itself  of  all  else. 
Psychology  found  this  space  impossible,  and  seemingly  pros 
pered  proportionally  as  it  approached  to  pure  Sensationalism. 
This  was  seemingly  the  main  riddle  as  it  came  to  Helmholtz 
and  to  Wundt. 

But  this  paradox  was  not  the  only  one  that  matured  under 
the  contrary  exigencies  of  the  two  sciences.  Physics  not  only 
found  it  profitable  to  get  rid  of  its  substantial  entities,  but  of  its 
causal  ones  as  well ;  and  unerringly  it  sifted  itself  down  to  a 
purely  descriptive  causality.  On  the  contrary,  psychology  found 

it  so  much  easier  to  explain  certain  problems  of  "  the  will  "  and 
"  the  feelings  "  by  the  old  demon  notion  of  causality,  that  even 
Lotze  and  Wundt  clung  to  it  for  these,  and  thence  were  led  on 
to  stickle  for  it  as  the  ultimate  causality  at  the  root  of  all  things, 
in  spite  of  their  frank  admissions  that  they  no  longer  found  any 

manifestation  of  it  save  in  "  wilful  choice."  Hence  another 
seeming  contradiction  of  a  purely  factual  and  describable  lawful 
ness  for  physics,  and  an  edictal  and  demon  lawfulness  for  ethics 
an4  aesthetics. 

Again,  a  third  conflict  was  evolved  from  the  diverse  develop 
ments  of  the  two  sciences;  a  fundamental  one,  in  spite  of  the 
fact  that  even  yet  it  is  not  widely  recognized.  Inevitably  (as 
we  shall  eventually  see),  because  of  the  nature  of  its  investiga 
tions  and  of  the  assumption  under  which  they  were  prosecuted, 
physics  proved  out  its  ultimately  separate  atoms  and  drifted  to 
the  hypothesis  of  a  single,  continuous  plenum ;  while  psychology, 
for  the  same  reasons,  as  inevitably  worked  out  its  cosmos  to 
one  of  absolutely  separate  individuals,  monads,  or  atoms.  It  is 

true  that  this  latter  process  was  delayed  for  a  time  by  the  mis- 
projections  of  Idealism  and  Rationalism.  But  just  in  proportion 

as  psychology  made  the  nature  of  an  "  idea  "  and  of  "  reason  " 
definite,  it  gravitated  to  the  absolutely  will-divided  Sensational- 
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ism  of  Professor  Wundt.  And  thus,  as  between  his  system  and 
the  Universal  Fluid  of  Helmholtz  and  Lord  Kelvin,  was  brought 
about  the  opposition  of  a  continuous  cosmos  for  physics  against 
a  multitudinously  divided  cosmos  for  psychology. 

And  still  a  fourth  contradiction,  if  less  excusable  historically 
yet  perhaps  more  immediately  obstructive  to  the  union  of  physics 
and  psychology,  arose  regarding  quantity. 

This,  then,  is  what  is  revealed  to  us,  by  the  converging  lines 
of  our  Chart,  as  the  condition  of  affairs  at  the  beginning  of  our 
present  generation : 

"The  Greatest  Epoch"  had  culminated;  science  and  philos 
ophy,  in  spirit  and  in  purpose,  had  joined.  Our  First  and 
Second  Errors  were  recognized ;  but  physics  could  as  little  work 
without  Space  and  Spatial  Motion  as  psychology  could  permit 
them.  Our  Error  of  Substance  was  also  recognized ;  but  physics 
could  find  as  little  use  for  our  qualities  as  psychology  could  find 
use  for  anything  else.  Physics  was  reduced  to  descriptive  law 
fulness  ;  psychology  to  edictal  causes.  Physics  to  one  continuous 

plenum;  psychology  to  innumerable  discontinuous  units-of-will. 
Physics  to  little  else  but  quantities;  psychology  to  absolute  re 
jection  of  them.  Only  three  of  our  Errors  had  been  brought 
to  comprehension  in  both  sciences;  not  one  had  been  conquered 
for  their  joint  work. 

Or  again,  and  in  terms  of  our  Elements:  The  one  science 
had  declared  itself  exclusively  qualitative;  the  other  exclusively 
quantitative.  Only  the  one  had  arrived  at  absolute  change; 
only  the  other  at  descriptive  lawfulness.  Neither  had  reduced 

"  collective  continuity  "  and  "  unity  "  to  one  and  the  same  irre 
ducible  trait  (our  presentativeness)  ;  neither  had  perceived  that 
all  such  phrases  apply  alone  within  absolutely  separated  person 
alities.  In  short,  not  one  of  our  Elements  had  become  estab 
lished  in  both  sciences;  two  of  them  remained  undifferentiated 
in  either. 

302.  But  if  this  was  the  condition  at  the  beginning  of  our 
generation,  the  subsequent  progress  has  been  as  extraordinary  as 
its  birth  was  epochal. 

To-day,  not  only  is  the  recension  of  Space  and  Motion  an 
accepted  problem  everywhere,  but  so  impressive  has  been  the 
roll  of  psychology  toward  Sensationalism  that  scarcely  will  any 
informed  physicist  be  found  who  does  not  expect  its  recension 
in  terms  of  our  qualities  to  be  delayed  solely  by  the  requirements 
of  detailed  formulation. 
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On  the  other  hand,  since  Professor  Ward  and  Professor  James 
pointed  attention  to  the  Error  of  Quantity,  so  fertile  has  their 
field  of  suggestion  proved,  and  so  irresistible  the  arguments  from 
both  sciences  for  a  quantitative  cosmology,  that  now  scarcely 
will  any  psychologist  be  found  who  does  not  apprehend  that  here 
the  future  must  heed  the  admonitions  of  physics,  just  as  regards 
qualities  it  must  heed  the  admonitions  of  philosophy. 

Then,  too,  with  the  absoluteness  of  its  qualitative  transforma 
tions  recognized  in  the  one  science,  and  the  ephemeral  nature  of 

its  "  distances  "  perceived  in  the  other,  a  clear  and  undisputed 
future  is  opened  to  our  Third  Element  of  Change. 

Also,  with  "  edictal  lawfulness "  now  staked  on  "  isolated 

moments  of  volitional  decision,"  so  sane  has  current  intelligence 
become,  and  so  sensitive  to  historic  momentum,  that  hereafter 
the  opinion  is  likely  to  be  credited  with  less  and  less  weight 
which  conceives  that  a  higher  ethics  and  a  higher  religion  will  not 
so  much  result  from  a  wider  unfolding  of  truth  as  a  more  con 
sistent  recension  of  physics. 

But  most  decisive  has  been  the  drift  toward  our  last  two 
Elements : 

Under  the  wonderful  insight  gained,  in  current  psychology, 
of  the  way  our  perceptions  and  conceptions  of  space,  perspective, 
and  distance  are  built  up  from  sensory  experiences  that  origi 
nate  from  the  serial  stimulation  of  single  nerve  ends;  under  the 
growing  recognition,  enforced  by  the  writings  of  Ladd,  James, 
Kiilpe,  Wundt,  and  a  horde  of  others,  of  the  dependence  of  the 

different  degrees  of  "  fusion  "  and  collective  arrangement,  dis 
played  in  the  presentations  gained  through  our  several  sense 
organs,  upon  the  complexity  of  serial  stimulation  permitted  in 
each  organ;  under  the  successful  resolution,  ceaseless  every 
where,  of  the  traditional  faculties,  of  sensation,  perception, 
ideation,  conception,  feeling,  reason,  and  will,  into  brain 
processes  on  the  one  hand  and  into  presented  processes  on  the 
other;  with  association  now  seated  in  neural  habits  instead  of 

habits  of  the  mind;  with  even  the  Generic  Image  Theory  now 

pulled  down,  by  Professor  Stout,  among  the  "  cerebral  recen 
sions  "  and  not  so  much  as  an  appreciable  "  fringe  "  now  granted 
as  necessarily  rising  in  "  the  mind  proper  "  —  with  numerous 
such  sweeping  revolutions  as  these  swiftly  narrowing  the  mind 
to  a  single  mythless  field,  expert  opinion  has  been  rapidly  forced 
to  comprehend  how  comparatively  simple  is  its  disk,  how  concrete 
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and  absolute  is  the  "  sensory  actuality "  of  all  its  transforma 
tions,  and  how  ultimately  unique  is  the  presentative  collectivity 
and  arrangement  in  which  they  are  joined. 

And  with  this  Presentativeness  brought  to  sharpened  defini 
tion  within  the  mind ;  with  its  uniqueness  ever  in  view  to  remind 
one  how,  by  its  delimitation,  every  mind  is  absolutely  divided 
from  every  other,  even  as  every  other  mind  is  presentatively 

shut  out  from  one's  own;  with  it  to  warn  us  that,  its  unity  being 
the  only  unity  and  it  being  thus  limited,  therefore  we  must  for 
bear  conceiving  the  cosmos  to  be  any  kind  of  continuous  whole, 
spatial,  ideational,  rational,  causal,  functional,  or  otherwise; 
with  the  trend  of  all  philosophy,  after  Hume  and  Kant,  focusing 
to  the  conclusion  that  the  human  mind  cannot  get  beyond  itself 
or  attain  to  more  than  hypothetical  knowledge;  with  history 
demonstrating  everywhere  that  all  knowledge  eventually  does 
prove  hypothetical;  and  with  our  recensed  conception  of  law 
fulness  enabling  us  to  comprehend  that  neither  knowledge  nor 
motion,  epistomology  nor  physics  need  any  other  lawfulness 
than  the  factual,  and  no  other  unity  than  the  presentatively  con 

fined,  —  with  these  convergent  rays  illumining  our  Personality, 
there  is  now  little  excuse  either  for  mistaking  what  sort  of  unit 
the  human  soul  is,  or  what  sort  of  cosmic  whole  we  may  not 
construct. 

In  short,  if  our  Reviews  are  correct  and  our  deductions  from 
them  may  be  trusted,  our  thesis  that  science  and  philosophy 
now,  for  the  first  time,  afford  grounds  for  their  detailed  and 
actual  union  is  at  least  brought  to  a  hopeful  horizon  for  the 
demonstration  to  be  attempted  in  this  Treatise.  Not  only  has 
the  Lotzian  problem  of  recension  been  brought  to  central  inter 
est,  but  also  to  definite  and  uncontradicting  outlines  of  solution. 
No  longer  is  a  world  of  space  set  warringly  against  a  cosmic 
idea,  a  qualityless  physics  against  a  quantityless  psychology,  and 
an  edictal  lawfulness  against  a  factual  one.  No  longer  does 
any  sort  of  misprojected  unity  stand  in  logical  conflict  with  a 
misfounded  individualism.  But  the  problem  of  recension  is  now 
reduced  to  solution  in  terms  of  one  and  the  same  set  of  unique, 
universal,  and  irreducible  Elements  of  Description. 

303.  But  if  so,  then  from  the  nature  of  these  elements,  our 
task  of  cosmological  construction  divides  in  two  main  branches. 
Because,  on  the  one  hand,  presentativeness  and  personality  are 
confined  to  individual  minds  and  cannot  be  described  as  stretch- 
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ing  over  these  ultimate  units,  or  cosmically,  and,  on  the  other 
hand,  because  all  the  qualitative  and  quantitative  changes  of  the 

universe,  though  they  happen  "  in  themselves,"  yet  occur  in  such 
lawfulness  that  we  can  describe  them  cosmically,  therefore  our 
scientific  descriptions  conveniently  divide  into  two  main  classes, 
—  into  one  set  of  descriptions  that  apply  only  within  indi 
vidual  minds,  presentations  or  personalities,  and  another  set 
that  apply  without  regard  to  the  presentative  boundaries  of 
these  personalities. 
We  shall  soon  discover  that  this  first  set  does  not  coincide 

precisely  with  any  current  branch  of  science,  for  the  very  good 
reason  that  the  sphere  of  the  human  mind  has  heretofore  been 
but  obscurely  and  for  the  most  part  falsely  determined.  Never 
theless,  for  purposes  of  present  convenience  we  may  do  well  to 
conduct  our  further  consideration  of  them  within  the  somewhat 

wider  region  of  our  task  covered  by  the  traditional  province  of 

psychology. 
The  other  half  of  our  task  falls  accurately  on  that  of  the  re 

cension  of  physics. 
Whether  psychology  or  physics  would  be  entitled  to  prior 

presentation  in  a  perfected  system  of  cosmological  science  is  a 
far  more  remote  and  less  vital  problem,  for  our  Treatise,  than 
that  of  easiest  procedure  for  current  readers.  And  so  over 
whelming,  under  present  difficulties,  are  the  arguments  for  giv 
ing  precedence  to  the  wider  science,  that  unhesitatingly  I  adopt 
that  order  as  well  for  the  brief  expositions  yet  demanded  for  this 
Introduction  as  for  the  fuller  ones  to  follow  in  other  volumes. 

304.  These,  then,  are  the  two  crucial  problems  to  which  we 
find  the  course  of  all  history  now  converged,  and  which  are  now 
imposed  upon  a  united  science  and  philosophy  for  solution : 

(a)  The  Recension  of  physics  in  terms  of  Quality,  Quantity, 
Change,  and  Law. 

(b)  The    Recension    of    psychology    in    terms    of    Quality, 

Quantity,   Change,  Law,   Presentativeness,  and  Personality. 
By  no  means  are  these  the  only  problems  of  science  and 

philosophy,  for  to  these  are  still  to  be  added  those  of  aesthetics, 

ethics,  sociology,  religion,  and  a  host  of  others  if  traditional 
divisions  are  at  all  to  be  followed.  But  these  are  the  crucial 

problems  that,  as  I  have  declared,  must  be  preliminarily  con 
sidered  profitably  to  any  profound  comprehension  of  the  others. 

Finally,  then,  and  because  the  difficulties  to  be  met  in  subse- 
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quent  volumes  may  be  much  lessened  in  this  by  affording  the 
reader  a  systematic  outline,  brief  and  deficient  though  it  must 
be,  of  the  solution  to  be  proposed  for  these  problems  to  which 
science  is  now  so  pertinently  narrowed,  and  of  their  intended 
application  to  the  wider  tasks  set  forth  at  the  beginning  of  this 
Introduction,  therefore,  to  these  remaining  demands  its  conclud 
ing  chapters  will  now  be  devoted. 
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XII. 

RECENSED    OUTLINES     FOR    THIS    TREATISE. 

305.  I  NOW  will  lay  down  certain  propositions  by  way  of  sug 

gesting  a  more  united  general  view,  yet  leaving  each  dogmatic 
statement  to  be  confirmed  later. 

The  Cosmos  at  large  comprises  an  innumerable  and  from  time 

to  time  variable  number  of  absolutely  disjoined  units,  monads, 

minds,  or  fields  of  presentation. 

Each  field  is  solely  constituted  by  one  or  more  sensory  qualities 

that  may  be  called  its  content  or  its  substance. 

The  variety  of  these  qualities  in  the  universe  is  innumerable. 

Each  quality  is  quantitative,  or,  what  is  the  same  thing,  is  also 
a  definite  quantity. 

Each  quality  and  its  quantity  are  inseparable  so  long  as  either 

exist;  they  are  one  and  the  same  thing,  to  which  we  give  different 

names  only  because  we  describe  it  in  different  ways. 

Each  quality  may  change,  absolutely,  into  some  other  or  into 

any  number  of  others ;  and,  conversely,  any  number  of  existing 

qualities  may  change  into  a  single  one. 

When  any  quality  changes  into  another  quality,  its  quantity 

also  changes,  absolutely,  into  another  quantity;  and  when  any 

quality  changes  into  a  number  of  qualities,  its  quantity  changes 

into  the  same  number  of  quantities:  one  quality  and  its  one 

quantity  being,  as  I  have  just  said,  an  indivisible  whole  so  long 
as  either  exist  at  all. 

When  a  single  quality  changes  into  a  single  other  quality,  the 

quantity  of  the  latter  equals  that  of  the  former. 

When  a  single  quality  changes  into  several  qualities,  the  sum 

of  the  respective  quantities  of  the  latter  is  equal  to  the  single 

quantity  from  which  they  transform. 

When  several  qualities  transform  to  one  and  the  same  quality, 

the  quantity  of  the  latter  is  equal  to  the  sum  of  the  several  quan 
tities  from  which  it  transforms. 

The  cosmic  sum  of  all  quantities  is  forever  constant. 
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Every  change,  qualitative  and  quantitative,  throughout  the 
universe,  transpires  lawfully  as  regards  every  other. 

It  is  the  nature  of  this  lawfulness  that  each  change,  qualita 
tive  and  quantitative,  simultaneous  or  successive,  as  it  occurs  in 
itself,  is  such  that  when  we  compare  any  one  with  any  other  we 
may  do  so  in  accord  with  a  certain  abstract  order  or  conceptual 
schema  of  relationship  in  which  the  representative  of  each  has  a 
fixed  place  and  proportionality  to  every  other ;  namely,  in  accord 
with  the  tridimensional  and  time  schema  of  traditional  physics 
and  history. 

It  is  within  the  province  of  physics  to  determine  this  lawful 
ness  and  to  formulate  its  facts  in  more  or  less  partial  statements 
or  descriptive  laws. 

The  chief  of  these  laws  will  be  indicated  in  following  sec 
tions,  devoted  to  an  outline  of  our  recensed  physics. 

It  may  here  be  stated,  however,  that  cosmic  lawfulness  is 
factual  of  every  qualitative-quantitative  change  throughout  the 
universe,  quite  independently  both  of  the  "  physical  boundaries  " 
of  its  personal  units,  and  of  the  "  presentative  arrangements  " 
displayed  within  them,  both  of  which  are  soon  to  be  described. 

Also  the  descriptive  laws  of  physics  are  determined  and  stated 

independently  of  these  "  personal  boundaries "  and  "  presenta 
tive  arrangements." 

Physical  objects  or  things  are  parts  of  the  cosmos  defined, 
solely,  by  certain  specific  changes  of  its  content,  each  change 
happening  wholly  within  itself  or  "  locally." 

Motions  are  similar  specific,  "local,"  or  "prairie-fire"  changes. 
To  expound  the  "  space  and  time  schema  "  of  physics,  what 

is  meant  by  "  comparing  facts  in  accord  with  this  schema,"  and 
what  by  "  abstract  order  of  relationship,"  will  be  undertaken  in 
proper  sections. 

306.  The  number  of  personalities  or  units  comprising  the 
universe,  from  time  to  time,  is  variable. 

Absolutely  no  unit  remains  the  same  unit  save  for  so  long  a 
time  as  its  traits  remain  unchanged.  (This,  however,  as  will 
be  shown  in  proper  place,  is  no  bar  to  our  continuous  existence, 
here  or  immortally.) 

Every  unit  possesses  all  of  the  six  unique  traits  indicated  by 
the  abstract  words  quality,  quantity,  changefulness,  lawfulness, 
presentativeness,  and  personality,  and  the  general  nature  of  which 
has  been  set  forth  in  the  foregoing  pages. 
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If  any  unit  change  in  any  one  of  its  traits,  that  unit  trans 

forms,  in  the  absolute  sense,  into  a  new  unit  or  units. 

If,  however,  the  change  be  not  too  great,  we  may  con 

veniently  speak  of  the  new  unit  as  the  same  from  which  it 
transforms. 

No  unit  can  change  in  any  of  its  traits  save  through  some 

qualitative  change  in  its  content. 

Qualitatively,  a  unit  or  field  of  presentation  may  change  either 

as  regards  number  of  qualities  or  kind  of  qualities,  or  in  both at  once. 

The  lawfulness  of  the  universe  is  such,  and  the  lawfulness  of 

the  human  mind  is  such  a  part  of  it,  that  every  factual  quality 

and  quantity  in  the  universe  may  be  symbolically  represented  in 

and  thought  of  as  occupying  a  fixed  place  in  the  traditional 

schema  of  each  human  individual  before  mentioned. 

If  those  successive  qualities  and  quantities  that  may  be  rightly 

thought  of  as  falling  in  the  same  place  in  this  schema  be  loosely 

called  the  same  content,  then  a  fundamental  truth  may  be  roughly 

indicated  by  saying  that  those  succeeding  personalities  which 

we  commonly  call  the  same  ones  do  not  successively  embrace  the 

same  content.  Or,  to  express  the  same  truth  still  more  figura 

tively,  the  physical  boundaries  of  a  transforming  personality  suc 

cessively  embrace  different  cosmic  areas,  now  larger  and  now 

smaller,  and  of  any  "  shape  "  whatsoever. 

What  such  figurative  phrases  as  "  physical  boundaries," 
mic  areas,"  and  "  shape  "  imply  absolutely,  must  be  left  to  future 

pages  to  show  with  increasing  clearness.  But  specially  they 
must  not  be  taken  in  their  traditional  meaning.  For  while  we 

may  still  employ  such  phrases,  figuratively,  with  exact  and  defi 

nite  significance  as  regards  either  personalities  or  single  qualities, 

yet  every  part  of  the  universe  is  as  spaceless,  in  the  old  meaning 
of  the  word,  as  the  merest  smell. 

Although  the  "physical  boundaries"  of  so-called  continuous 

personalities  may  thus  vary  from  time  to  time,  —  as,  for  ex 

ample,  a  man's  mind  or  major  field  of  presentation  may  at  one 
moment  embrace  a  certain  portion  of  his  nervous  system  and  in 

the  succeeding  moment  another  portion,  —  yet  any  absolutely 

existing  personality  comprises  only  such  content  as  may  be  sym 

bolized  in  some  continuous  portion  of  the  spatial  schema  of 

physics,  or,  what  is  the  same  thing,  in  contiguous  parts  of  the 

world's  lawful  order.  Or,  to  continue  the  above  example,  each 
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passing  field  of  a  man's  mind  must  occupy  connected  parts  of the  brain. 

The  physical  boundary  of  each  personality  changes  from 
moment  to  moment,  and  the  several  personal  boundaries  of  the 
cosmos  at  large  now  run  here  and  now  there,  in  lawful  accord 
with  the  changing  factual  conditions  of  the  universe  at  each 
passing  moment. 

The  conditions  governing,  as  we  descriptively  say,  such  boun 
daries  will  be  duly  stated  in  so  far  as  they  have  been  determined. 

Within  personalities,  in  general,  their  respective  presentative 
modes,  aspects,  or  arrangements,  may  change  from  moment  to 
moment  and  be  of  innumerably  various  sorts,  of  which  those 
displayed  in  the  human  mind  may  be  supposed  to  be  but  sparse 
examples. 

Every  presentative  condition  or  arrangement  is  lawfully  "  gov 
erned  "  by  the  simultaneous  condition  of  the  universe. 

Certain  successive  presentative  conditions  of  human  minds 
constitute  the  final  acts  of  human  knowledge. 

Certain  other  successive  conditions  constitute  our  conceptions 
or  feelings  of  continued  personal  existence. 

One's  cognitions  and  feelings  of  his  own  continued  personal 
existence,  therefore,  depend  on  the  lawful  recurrence  of  certain 

specific  conditions,  —  recurring,  it  may  be,  anywhere  —  rather 
than  on  the  absolute  continuance  of  any  sort  of  substantive  unit. 

The  presentative  occurrences  happening  in  the  human  mind 
constitutively  of  the  processes  traditionally  classed  as  sensation, 
perception,  conception,  feeling,  reason,  etc.,  and,  as  well,  the 
cosmic  conditions  that  lawfully  govern  them,  will  be  duly  de 
scribed,  in  so  far  as  they  are  yet  determined,  under  proper  head 
ings  of  psychology. 

Having  drawn  this  general  sketch,  we  may  consider  its  parts 
allotted  to  certain  widest  branches  of  science  more  carefully; 
and,  first,  that  of  physics. 

DISCUSSIONS    PRELIMINARY    TO    AN    OUTLINE   OF    PHYSICS. 

307.  Historically  the  aim  of  physics  has  been  to  determine 
and  to  describe  certain  general  conditions  of  nature. 

An  indispensable  instrument  for  its  purposes  has  been  and  still 
is  the  traditional  conception  or  scheme  of  cosmic  space.  It  was 
long  mistaken  for  a  universal  feature  of  nature  itself.  But  this 
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error  has  become  recognized,  and  an  urgent  problem  of  physics 
now  is  to  determine  the  absolute  conditions  of  the  world  that 

are  symbolized  in  the  various  details  of  this  scheme  of  space. 

An  enlargement  of  this  scheme,  serving  the  same  general  ends, 

is  constituted  in  the  system  of  conceptions  formulated  by  physics 

regarding  the  so-called  motions  of  nature.  Also  it  has  become 

recognized  that  the  basal  notion  of  this  enlargement,  namely, 
that  of  actual  translation  from  place  to  place,  is  fallacious. 

Therefore  it  is  likewise  an  urgent  problem  of  physics  to  deter 

mine  the  absolute  conditions  symbolized  in  the  various  details 

of  physics'  many  conceptual  schemes  and  so-called  laws  of motion. 

Just  as  in  learning  these  schemes  the  student  best  begins  with 

the  simplest  elements  of  geometry,  so  in  our  problem  of  recens- 

ing  physics  we  may  best  begin  by  considering  the  absolute  con 

ditions  symbolized  by  the  simplest  elements  of  geometry. 

308.  A  point  of  traditional  geometry  may  be  defined  as  a  least 

calculable  portion  of  space.  This  space  is  an  imaginary  sphere 

comprising  innumerable  such  points  fixedly  arranged  in  a  definite 

conceptual  order.  We  are  now  to  define  the  outer  conditions 
symbolized  by  such  a  point. 

The  outer  world  comprises  innumerable  personalities  that  are 

quantitatively  unequal.  Physics  is  not  concerned  with  personal 

boundaries,  and  for  its  purposes  may  most  conveniently  conceive 

the  world  permanently  to  maintain  the  condition  wherein  each 

personality  comprises  a  single  transforming  quality  or,  more  ac 

curately,  a  succession  of  qualities,  each  of  which  is  quantitatively 

equal  to  every  other  throughout  the  world.  Such  personalities 

may  be  called  physical  points.  They  must  be  theoretically  con 

ceived  to  be  absolutely  separate,  quantitatively  equal,  and  com 

prising  each  an  endless  series  of  one  definite  quality  following 

or  transforming  into  another.  It  is  such  kind  of  points  that  the 

mathematical  points  of  traditional  space  may  be  theoretically 

conceived  to  symbolize  in  describing  these  absolute  events  with 
which  physics  deals. 

Two  matters  concerned  with  this  theoretic  condition,  assumed 

for  the  special  uses  of  physics,  must  be  carefully  borne  in  mind. 
I  have  stated  that  several  qualities  may  transform  to  a  single 

one,  whose  quantity  will  equal  the  sum  of  those  of  the  former 

several  ones ;  also  that  the  several  qualities  may  be  at  first  in  as 

many  separate  personalities,  though  the  single  quality  into  which 
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they  transform  be  in  a  single  personality.  If,  therefore,  the 
above  theoretic  condition  be  assumed  for  the  purposes  of  phys 
ics,  which  ignore  presentative  conditions,  it  might  and  probably 
would  happen  that  the  presentative  conditions  so  theoretically 
assumed  would  not  correspond  to  the  actual  presentative  condi 
tions  of  the  outer  events  in  question.  For  example,  several 

points  of  one's  space  schema"  having  been  allotted  permanently 
to  symbolize  a  corresponding  number  of  physical  points  or  sepa 
rate  qualities  in  as  many  separate  personalities,  it  might  then 
happen,  and  eventually  would  happen,  that  these  several  quali 
ties  should  transform  to  a  single  quality  in  a  single  personality. 
We  should  then  have  the  several  points  of  space  symbolizing 
one  quality  and  one  personality.  It  is  true  that  we  could  still 
say,  figuratively  and  validly  for  all  purposes  of  physics,  that  each 
spatial  point  symbolized  a  certain  proportional  quantitative  part 
of  the  transformed  result.  But  it  is  here  that  the  two  matters 

in  question  must  be  borne  in  mind.  For  while  we  may  thus 
theoretically  treat  the  transformed  single  result  as  if  it  were 
made  up  of  quantitative  parts,  yet,  strictly  speaking,  no  single 
quality  has  any  parts,  and  no  personality  has  any  parts,  save 
such  as  are  constituted  by  different  qualities  within  itself.  While 
these  cautions  may  be  ignored  for  the  quantitative  purposes  of 
physics,  they  cannot  be  ignored  for  other  purposes,  or  for  fully 
comprehending  the  true  or  full  outer  conditions. 

309.  Under  the  assumptions  now  made,  physics  may  keep  an 
account  of  every  qualitative  and  quantitative  fact  throughout 
the  universe  as  follows :  It  may  permanently  allot  a  particular 

one  of  the  mathematical  points  of  one's  space  schema  to  a  certain 
one  of  these  physical  points,  and  record,  on  an  imaginary  per 
pendicular  drawn  from  each  point  of  this  space,  the  successive 
qualities  comprising  the  outer  point  corresponding  to  it,  in  the 
order  of  their  occurrence  and  with  a  length,  for  each,  propor 
tional  to  its  so-called  time  duration.  Some  more  or  less  obscure 
equivalent  of  this  method  of  conceiving  such  outer  events  as  are 
here  under  discussion  is  necessarily  used  by  every  man. 

Described  in  less  technical  language,  therefore,  the  traditional 
scheme  of  space  may  be  regarded  as  a  conceptual  system  of 
bookkeeping,  each  imaginary  point  of  which  is  allotted,  like  a 
numbered  page,  to  keep  the  account  of  a  particular  customer; 
or  like  a  brass  check,  to  keep  account  of  a  particular  hat.  The 

hat  thus  checked  is  not  continuously  the  same  hat,  but  a  particu- 
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lar  succession  of  hats  whose  quantities  we  may  loosely  and  con 
veniently,  for  certain  purposes,  count  the  same  because  they  are 
all  equal  quantities,  and  of  the  same  line  of  succession  or  origin. 
Qualitatively  (for  example,  as  regards  their  colors)  the  succes 
sive  hats  are  or  may  be  wholly  different,  each  from  every  other. 
To  keep  account  of  these  successive  qualities,  therefore,  the  pure 

space  scheme  of  bookkeeping  must  be  helped  out  with  a  so-called 
time  scheme.  That  is  to  say,  a  new  system  of  checks  must  be 
allotted  to  each  point  or  space  check,  each  check  of  the  new  or 
time  system  to  chronicle  a  particular  quality  in  the  line  of  suc 

cessive  transformations  represented  by  the  one-point  check.  The 
full  system  comprises  the  whole  history  of  the  universe.  How 
far  short  physics  has  heretofore  failed  of  its  duty  of  keeping 
a  complete  account  of  the  facts  falling  within  its  province  of 
investigation  may  be  estimated  by  observing  that  it  has  kept 
no  systematic  account  of  the  qualitative  happenings  of  its  points 
whatever;  and  this  in  spite  of  the  fact  that  they  are  the  chief 
factors  in  its  problems.  How  great  will  be  the  future  practical 
results  of  our  recensed  system  of  bookkeeping,  which  is  to  take 
account  of  these  qualitative  happenings  and  of  their  laws  of 
recurrence,  can  scarcely  be  estimated  until  the  value  of  these 
laws  for  scientific  investigation  be  demonstrated  and  appreci 
ated.  If  historic  momentum  has  any  trustworthy  significance, 
however,  the  greatest  epoch  of  science  should  date  from  their 
formulation  and  adoption. 

By  what  processes  this  bookkeeping  may  be  carried  on,  and 
particular  outer  events  may  be  correctly  allotted  and  chronicled 

in  one's  space-and-time  scheme,  may  be  brought  to  investigation 
by  considering  the  nature  of  the  outer  events  symbolized  by  a 
line  and  by  lineal  motion. 

310.  To  make  the  problem  concrete,  suppose  a  presentative 

line  comprising  four  mathematical  points  to  occur  in  a  man's 
perceptual  vision  of  an  outer  line,  comprising  four  of  the  above 
physical  points  on  the  planet  Mars.  Let  the  inner  points  be  per 
manently  yellow  save  as,  singly,  each  momentarily  turns  to  gray 
representatively  of  a  given  motion  through  the  outer  line.  And, 
finally,  let  some  qualitative  change  occur,  say  from  x  to  y,  in  each 
of  the  four  outer  points  correspondingly  to  the  change  from 
yellow  to  gray  in  the  inner  points.  According  to  the  general 
theory  to  be  elucidated,  the  four  outer  points  constitute  the 

"  line "  symbolized  by  the  inner  line,  and  the  four  outer 
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changes  constitute  the  outer  motion   symbolized  by   the  inner 
motion. 

311.  This  done,  and  it  having  been  assumed  that  all  our  outer 
points  are  neither  spatial  nor  spatially  arranged,  and  are  abso 
lutely  separate  and  void  of  any  causal  influence  exercised  one  on 
another,  such  crucial  questions  as  the  following  arise: 

How  do  we,  and  upon  what  ground  may  we,  conceive  that  the 
four  inner  points  symbolize  the  four  points  in  Mars,  rather  than 
any  other  four  in  the  universe  anywhere;  that  the  four  inner 
changes  or  motions  symbolize  the  four  changes  in  these  four 
outer  points  rather  than  any  other  changes  in  these  points;  or 

that  every  particular  point  and  change  of  our  space-and-time 
scheme  symbolizes  a  particular  outer  point  and  event  generally? 
How  does  it  happen  that  men  commonly  conceive  that  such 

outer  motion  as  that  of  this  example  can  occur  only  in  one  or 
the  other  order  of  reversible  direction  of  a  spatially  straight 
line? 

How  does  it  happen  that  different  men,  having  different  space 
schemes,  yet  may  mean  the  same  outer  points? 

312.  By  way  of  clearing  the  way  for  answering  these  ques 
tions,   let  us  preliminarily  observe   certain  peculiarities   of  the 
mind  itself,  involved  in  such  matters. 

Were  the  inner  line  of  our  above  example  the  only  content 

of  a  man's  mind,  it  would  not  be  referred  by  him  to  one  part 
of  the  universe  more  than  to  any  other,  or  to  any  part  at  all. 
But  even  no  single  experience  is  so  simple.  All  our  original 
experiences  are  more  or  less  complex  and  are  definitely  complex 

according  to  the  life  of  the  individual  man.  The  mental  kineto- 
scope  of  a  cretin,  bedridden  in  a  hut,  is  of  one  sort;  that 
of  a  shrewd  criminal  in  a  prison  cell  another  sort;  that  of  a 

globe-trotter  another  sort,  and  that  of  an  astronomer  of  still 
quite  another.  While  the  cretin  might  not  be  able  to  distin 
guish  one  crack  in  his  floor  from  another,  the  criminal  would 
locate  with  certainty  every  chink  of  his  cell.  While  a  stranger 
would  not  at  a  glance  be  able  to  distinguish  one  cell  in  Sing 
Sing  from  another,  the  warden  of  Sing  Sing  would  do  this. 

And  a  globe-trotter  who  had  inspected  all  the  prisons  of  the 
world  might  instantly  distinguish  between  Sing  Sing  in  New 

York  and  the  Black  Hole  in  Calcutta.1  Unmistakably,  then, 

1  As  another  striking  example  of  this  matter,  the  "  inner  glimmer  "  that  a  savage 
might  trace  in  a  straight  line  to  a  distance  scarcely  beyond  the  clouds  would  be  traced 
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the  locating  of  any  elementary  line  of  a  given  vision  depends 
both  on  the  total  original  experiences  occurring  at  the  same 
time,  and  on  the  whole  life  panorama  into  which  they  are 
woven.  Or,  to  sum  up  this  part  of  our  problem,  our  original 
experiences  are  of  vastly  varied,  complex  patterns,  that  succeed 
one  another  by  definable  laws;  and  at  least  a  part  of  our  an 
swer  to  our  first  question  must  be,  that  we  locate  a  given  line 
of  motion,  of  a  particular  mental  picture,  in  a  certain  line  of 
four  points  in  our  total  space  scheme  and  in  exact  dates  of  our 
time  scheme  (mark!  not  yet  in  the  four  physical  points  of  our 
example)  in  accord  with  these  patterns  and  these  laws. 

313.  Next,  let  us  consider  our  memories.    Our  memory  trains 
and  images,  though  they  may  or  may  not  be  like  their  originals, 
follow  them  in  accord  with  well-known  laws.     When  a  man 
locates  any  original  line,  he  does  so  by  means  of  the  memory 
patterns  or  trains  that  are  suggested  by  it,  and  the  original  oc 
currences  in  which  it  appears.     If  the  cretin  does  not  locate  his 
crack,  it  is  because  he  has  no  memory  patterns,  or  they  fail  to 
be  incited,  —  i.  e.,  fail  to  follow.     The  criminal  locates  his  chink 
exactly  because  his  memories  are  many  and  follow  with  preci 
sion.     The  astronomer  locates  our  four  inner  points  in  the  four 
points  of  his  space  scheme  that  he  allots  to  the  four  precise 
physical  points  of  the  planet  Mars,   because  a  wide  range  of 
geometric  imagery  joins  itself  to  his  original  picture;    because, 
conceptually,  certain  lines  of  definable  lengths,  angles,  and  direc 
tions  run  through  his  symbolical  chart  of  the  world  from  his 
eye  to  the  four  allotted  space  points  of  our  example. 

314.  Without  going  deeply  into  the  psychology,  physics,  and 
other  sciences  so  involved,  therefore,  we  may  say  that,  in  gen 

eral,  a  man  locates  any  given  inner  line  definitely  in  his  space- 
and-time  scheme  because  of  the  definite  peculiar  complexity  of 
all  of  his  original  experiences,  the  definite  peculiar  complexity 
of   all    of   his   memories   and    their   concepts,    and    the   definite 
peculiar  order  or  lawfulness  with  which  both  all  his  experiences 
and  all  his  memories  and  concepts  follow  each  other  or  run  their 
course  to  the  particular  concept  of  location  in  question ;   in  short, 
because  his  mind  is  what  it  is. 

315.  This  much,  however,  suggests  but  a  fragment  of  the 

by  an  astronomer  in  various  angles  of  refraction  and  cycles  of  rotation,  through  a  pro 
digious  distance  and  in  a  path  doubling  and  twisting  upon  itself  to  a  final  direction 

perhaps  exactly  opposite  to  that  conceived  by  the  savage 
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full  answer  to  our  questions.  For  though  it  should  be  granted 

that  original  experiences,  memories,  and  concepts  run  a  lawful 

course  to  some  particular  concept,  it  is  not  yet  shown  how  the 

four  outer  points  are  brought,  as  is  ordinarily  said,  "  into  lawful 
relation  "  with  any  of  these  things. 

Toward  solving  this  "  relation  "  a  step  further,  let  us  return 
to  our  original  experiences.  These,  in  general,  may  be  classed 

under  two  main  types  of  presentative  arrangement, — those  which 
display  spatial  arrangement,  and  those  which  do  not.  Our  visual 
and  dermal  experiences  fall  under  the  spatial  type.  All  our 
spatial  memories  and  all  our  concepts  of  space  derive  from  these. 
Were  it  not  for  these,  we  should  have  no  resultant  space  scheme, 
and  no  definite  localizations  in  space. 

316.  Now,    taking    for   granted    that   our    conceptual    space 
scheme,  our  concepts  of  definite  lines  and  patterns  of  space,  and 
all  our  space  memories,  derive,  as  rudely  and  inadequately  sug 
gested  above,  from  these  original  spatial  presentations,  the  an 
swer  to  our  three  questions  demands,  for  one  thing,  an  account 
of  how  these  latter  derive  definitely  and  lawfully  from  the  outer 
or  physical  points  of  our  main  assumption;    of  how  particular 
inner  spatial  lines  derive  from  particular  outer  points.     And, 
since  inner  lines  are  made  up  of  points,  this  resolves  into  the 
more  comprehensive  problem  of  defining  how  particular  com 
binations  of  inner  points  are  brought  into  lawful  relation  with 
particular  outer  points.     Nor  is  this  all;   for  since,  in  explaining 
motion,  we  have  to  deal  with  successive  changes,  and,  as  we 

commonly  say,  with  definite  time  relations,  we  are  finally  brought 
to  inquire,  How,  in  general,   are  particular  inner  events,  both 
spatial  and  successive,  correlated  with  particular  outer  ones? 

317.  But  having  sharply  stated  this  question,  we  should  ob 
serve  that  to  prepare  the  answer  for  it  has  been  a  main  purpose 
of  this  Introduction  from  the  start,  and  a  main  accomplishment 

of  philosophy  from  the  beginning  of  history.     Strictly  speaking, 
there  is  absolutely  no  correlation  between  any  of  our  mental 
processes  or  events  and  outer  ones;    absolutely  none  between 
physical  points  or  individual  minds,  in  general ;   no  spatial,  func 
tional,    causal,    rational,    ideational,    spiritual   or   other   relation 

whatever.     They  are  absolutely  disjoined;    and  all  so-called  re 
lations  are  particular  thought  processes  within  individual  minds. 
We  correlate  outer  events  imaginarily  or  think  of  them  by  means 

of  these  thought  processes.     But  in  doing  so  no  mind  gets  be- 
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yond  itself,  or  is  acted  upon  from  without  by  any  event,  object, 
force,  influence,  relation,  or  being. 

The  most  any  mind  or  the  profoundest  philosophy  may  do  is 
to  imagine  outer  events,  and  prove  them,  in  so  far  as  they  can 
be  proved  at  all,  by  actually  experienced  inner  ones.  That  sys 
tem  of  science  or  philosophy  will  do  this  best  which,  thus  imagi 
natively,  fills  out  human  experience  the  most  widely,  minutely, 
and  consistently.  This  consistency  is  attained  when  the  assump 
tions  made  do  not  conflict  one  with  another. 

The  proof  of  any  scientific  or  philosophic  account,  in  so  far 
as  it  can  be  proved  at  all,  lies  in  the  agreement  of  those  parts  of 
it  that  are  imagined  with  those  that  are  experienced.  When  an 
astronomer  explains  the  certain  movement  on  the  planet  Mars, 
stated  for  our  example,  he  adds,  in  imagination,  innumerable 
outer  events  to  innumerable  inner  ones;  he  adds  thus,  as  the 

na'ive  man  believes,  certain  lines,  angles,  curves,  and  motions, 
or,  as  we  now  conceive,  he  adds  certain  physical  points  and  their 
changing  events  to  certain  mental  pictures  or  visions  that  may 
be  actually  experienced. 

The  consistency  of  his  explanation  lies  in  its  assumptions  not 
conflicting  one  with  another ;  and  the  proof  of  his  explanation  lies 
in  the  actual  occurrence  in  experience  of  the  mental  pictures  he 
predicts  as  he  predicts  them.  Still  more  widely  his  explanation 
involves  some  systematic  account  of  the  entire  universe  includ 
ing  the  experiences  of  all  mankind;  and  here,  again,  the  same 
canons  of  consistency  and  proof  apply. 

318.  In  short,  the  final  test  of  the  truth  of  every  cosmological 
description  must  ever  be  found  and  can  only  be  found  in  the 
agreement  of  its  imagined  portions  one  with  another,  and  of  its 
alleged  experiences  with  the  actual  experiences  of  the  human  race. 

Moreover,  if  the  human  mind  can  only  imagine  what  lies  be 
yond  itself,  and  the  proof  of  its  assumptions  can  never  extend 
beyond  its  own  experiences,  then,  as  history  impressively  teaches 
us,  it  is  not  only  unwarranted,  but  confusing  and  useless,  to 
imagine  more  than  bare,  sensory  things  or  minds  lying  beyond. 
Only  such  as  these  can  ever  be  proved,  can  be  brought  into  ex 
perience,  at  best,  through  discoveries  based  on  their  previous 
assumption.  These  we  must  assume  in  any  case.  And  to  add 
any  sort  of  mysterious  influence  exercised  one  upon  another,  or 
any  sort  of  entitative  relation  between  them,  in  no  least  degree 
makes  their  existence  or  their  changing  events  more  certain, 
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but  merely  adds,  to  the  assumptions  we  must  make  regarding 
these,  still  further  assumptions  that  never  can  be  proved  to  hold 
true  even  within  the  realm  of  the  human  mind,  and  that,  as 
makes  them  fundamentally  absurd,  can  never  be  definitely  con 
ceived  for  any  realm,  in  short,  it  is  ever  but  setting  up  the 
demon  type  of  explanation. 

319.  To  determine  human  experiences  and  to  imagine  such 
things  and  events  as  shall  most  completely  and  consistently  fill 
these  out  to  the  determination  of  further  experiences  is,  then, 
the  province  and  sole  possibility  of  physics.  To  determine  the 
successive  presentations  of  the  individual  mind  and  to  imagine 
such  presentations  and  events,  outer  and  inner,  as  shall  fill  these 
out  to  further  determinations  of  the  same  sort,  is  the  special 
province  and  sole  possibility  of  psychology.  And  likewise  is 
it  with  all  other  branches  of  knowledge,  including  ethics, 
sociology,  and  religion.  What  is?  What  has  been?  and  What 
may  be  ?  are  the  proper  questions,  rather  than,  By  what  mystical 
relation  or  influence?  Such  is  the  lesson  of  science,  philosophy, and  history  to  the  present  moment. 

Since,  however,  this  statement  is  still  likely  to  seem  in  the 
highest  degree  ridiculous  to  many  practical  physicists,  even 
after  our  tedious  Reviews,  it  is  imperative  that  I  devote  still 
a  few  more  words  to  bringing  its  true  nerve  of  vitality  to  a 
sharper  twinge  of  appreciation  before  expanding  it  to  detailed exemplification. 

If  the  outer  world  can  only  be  imagined,  if  its  physical  points 
are  unrelated  and  neither  influence  one  another  nor  us,  what 
certainty  can  there  be  in  any  discovery  of  science,  or  in  any 
pretended  knowledge  of  anything;  and  why  imagine  any  outer 
things  at  all?  These  are  the  questions  that  will  most  readily 
spring  to  mind  for  those  who  have  not  already  compassed  their 
answers.  But  if  so,  I  must  again  and  again  remind  them  that 
these  are  precisely  the  questions  that  have  ever  vexed  mankind, 
and  especially  since  Berkeley  and  Hume;  and  that  its  efforts  to 
solve  them  have  been  cruelly,  tragically  wasted,  for  the  most 
part,  between  attempting  to  frame  answers  to  them  that  shall  be 
free  of  all  doubt  on  the  one  hand,  and  failing  to  frame  answers 
comprehendingly  of  the  canons  of  relative  certainty  indubitably open  to  them  on  the  other  hand. 

I  am  not  to  go  deeply  into  the  matter  here;  but  it  is  imperative 
that  the  sceptical  reader  have  in  mind  the  crass  result  of  un- 
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limited  doubt,  on  the  one  side,  and  the  exact  measure  of  certainty 
that  lies  in  theoretical  consistency  and  empirical  proof,  on  the 
other.  And  since  I  must  be  brief,  net  cogency,  rather  than  refined 
subtlety  of  argument,  is  demanded. 

Plainly,  if  a  man  doubt  everything,  he  is  reduced  to  solipsism, 
and  must  believe  his  own  mind,  and  even  his  passing  state  of 
mind,  to  be  the  only  thing  existing  anywhere.  This  no  one  can 
do  if  he  try.  Yet  to  believe  everything  that  can  be  imagined  is 
as  unwise,  if  not  as  impossible,  as  to  believe  nothing.  The  sanest 
thing  any  one  can  do,  and  the  thing  which  history  shows  is  best 
rewarded  when  done,  is  to  push  imagination  to  the  limits  of 
exact  and  careful  consistency;  to  push  proof  to  the  limit  of 
exact  and  careful  observation;  and,  in  pursuing  either,  not  to 
go  so  far  as  to  forget  that  imagination  void  of  experience  is 
empty  of  profit,  experience  void  of  imagination  is  empty  of  mean 
ing,  and  the  value  of  either  is  in  the  articulation  of  both. 

If  a  man  imagine  a  mouse  in  his  closet  and  experience  the 
vision  of  a  boy  instead,  he  should  not  conclude,  on  that  account, 
that  all  imagination  is  vain.  If  he  imagine  a  multitude  of  curves 
and  motions,  and,  pointing  his  telescope,  thereby  discover  a 
comet,  he  should  not  conclude,  in  consequence,  that  his  concep 
tions  of  space  and  time  are  beyond  suspicion.  But  recognizing 
that  the  mind  no  more  gets  beyond  itself  in  finding  the  boy  than 

in  "proving"  the  physical  points  of  the  comet;  that  inference 
must  be  trusted  as  well  for  interpreting  the  simplest  experience 
as  the  most  complex;  that  no  single  inference  can  stand  alone; 
and  that  the  surest  attainable  truth  must  rest  tentatively  upon 

the  most  consistent  inference  from  the  sum  of  all  experience,  — 
recognizing  this,  science  should  rectify  its  conceptions  of  space, 
and  philosophy  its  conceptions  of  causality,  in  accord  with  the 
same  simple  canon,  as  it  does  its  conceptions  of  mice  and  noises; 
nor  yet  more  stubbornly  or  more  despairingly :  should  neither 
trust  experience  nor  mistrust  imagination,  save  in  so  far  as  both 
confirm  or  contradict  each  other.  If  this  is  platitude,  it  is  none 
the  less  the  profoundest  and  most  vital  maxim  for  the  discovery 
of  truth,  the  regulation  of  belief,  and  the  progress  of  mankind. 

Scarcely  do  I  need  to  add  that  I  count  as  violating  this  canon 
all  those  systems  of  philosophy  which  pretend  to  hatch  out  both 
human  experience  and  the  cosmos  in  general  from  some  mys 
teriously  fecund  egg  of  logic,  reason,  ideation,  or  aesthetics. 

320.    As  to  the  correlation  of  inner  events  with  outer  ones, 
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then,  the  argument  for  denying  that  they  are  ever  absolutely  cor 
related  should  now  be  appreciated,  although  very  much  remains 
to  be  done  by  way  of  showing  how  such  particular  thought 
correlations  as  those  involved  in  our  example  are  convincingly 
explained  without  assuming  absolute  influences  and  relations. 
And  as  to  this  latter,  the  main  situation  may  now  be  systemat 
ically  stated  as  follows : 

No  man  can  help  believing  in  other  minds  than  his  own. 

To-day  also  it  is  equally  difficult  either  to  refuse  mentality  of 
some  sort  to  the  lowest  organisms,  or  to  draw  any  positive  line 
between  living  organisms  and  unorganized  matter.  He  is  driven, 

therefore,  either  to  "  parallel "  all  matter  with  some  degree  of 
mind,  or  else  to  reduce  them  both  to  some  sort  of  identity. 
Moreover,  it  is  no  longer  possible  for  the  informed  man  to  be 
lieve  that  matter  is  ultimately  spatial.  Hence  the  attempt  to 
identify  mind  and  matter  is  inevitable. 

Again,  current  psychology  has  more  successfully  explained 
the  human  mind  upon  the  assumption  that  all  its  processes  are 
content  processes,  than  has  been  done  upon  any  other  hypothesis. 
Hence,  from  coupling  this  with  the  suggestion  that  mind  and 
matter  are  identical,  follows  the  attempt  of  current  science  to 
reduce  the  entire  cosmos  to  content  processes  of  the  same  general 
sort  with  those  of  our  own  minds. 

Again,  there  is  no  fact  more  certain  than  that  the  content  of 
different  human  minds  does  not  lie  in  one  and  the  same  presenta- 
tive  field.  Hence,  from  coupling  this  with  the  suggestion  that 
the  universe  is  all  of  one  sort  of  content,  comes  our  assumption 
that  the  universe  is  comprised  of  presentatively  separate  fields 
of  personality  or  minds. 

Again,  analysis  discloses  that  the  field  of  the  human  mind 
displays  six  inseparable  and  irreducible  traits.  Hence  we  are 
to  attribute  these  same  traits  to  every  field. 

Again,  since  in  any  case  every  mind  must  infer  every  other 
mind;  since  it  is  superfluous  to  infer  influences  and  entitative 
relations  between  minds  in  addition  to  inferring  these  minds 
themselves;  since  such  influences  and  relations  are  not  discov 
erable  in  our  own  content  processes,  nor  needed  in  explaining 
them,  nor  definitely  conceivable  at  all,  —  hence  our  decision  that 
to  assume  these  mysteries  is  ever  unnecessary  and  unwarranted. 

Again,  since  physics  undertakes  but  the  partial  task  of  de 
scribing  the  universe  as  regards  the  four  traits  of  quality, 



304  A   TREATISE    ON    COSMOLOGY. 

quantity,  change,  and  law;  and  since  this  may  be  done  best  by 

theoretically  conceiving  all  minds  to  maintain  the  condition  of 

quantitatively  equal  and  least  calculable  points,  —  hence  our  pur 

pose  to  recense  physics  in  terms  of  such  points. 

And,  finally,  since  we  perceive  that  the  truth  of  our  hypothesis 
cannot  rest  on  the  absolute  establishment  by  any  man  of  any 

simplest  fact  outside  of  his  own  passing  state  of  mind,  but  must 

rest  on  the  consistent  articulation  of  all  his  inferences  with  all 

experiences,  —  hence  our  immediate  task  of  filling  out  the  main 

propositions  of  current  physics  in  clear  and  definite  accord  with 
this  imperative  canon. 

All  this  is  our  answer  to  the  question :  How  are  inner  events 

correlated  with  outer  events?  The  answer  will  appear  more 

direct  if  the  form  of  the  question  be  changed  to,  How  are  infer 

ences  from  particular  inner  events  to  particular  outer  events 

substantiated?  This  done,  we  now  comprehend  that  no  single 

inference  stands  alone,  but  stands  or  falls  with  the  entire  system 
of  inferences  of  which  it  forms  a  part. 

321.  Having  gained  this  light  on  inferences  in  general,  such 

questions  as  the  first  three  that  rose  regarding  our  'Mine  in 
Mars"  (§  311)  no  longer  promise  special  difficulties  for  our 

main  hypothesis.  But  before  entering  upon  details  a  word 

regarding  each  of  the  two  other  questions  will  do  much  toward 

opening  a  clear  field  for  the  recension  of  the  main  assumptions 

and  laws  of  current  physics  in  terms  of  our  new  physical  points. 

And  first  as  to  the  traditional  notion  that  a  line  can  be  traversed 

only  in  one  or  the  other  of  its  opposite  directions. 

Scarcely  would  it  be  of  profit  to  attempt  to  proceed  until  this 

fundamental  matter  be  cleared  up.  But  in  the  light  of  modern 

psychology  this  may  now  be  brought  into  harmony  with  our 

main  hypothesis  sharply  and  convincingly. 

Suppose  the  presented  line  of  our  example  and  as  comprised 

of  four  yellow  points  to  stand  before  us.  While,  now,  qualitative 

changes  occur  in  such  inner  lines  more  often  than  otherwise,  in 

that  regular  order  from  point  to  point  which  we  commonly  in 

terpret  as  motion  along  the  line  in  a  particular  direction,  yet 

by  no  means  is  this  the  only  order  of  change  that  may  occur, 

even  in  such  lines.  Mathematically  considered,  the  four  points 

may  be  combined  in  twenty-four  different  orders.1  And  from 

i  That  is,  in  the  orders  abed,  abdc,  acbd,  acdb,  adbc,  adcb,  bacd, 

bade,  bead,  bed  a,  bdac,  bdca,  cabd,  cadb,  cbad,  cbda,  cdab, 

c  d  b  a',  d  a  b  c,  d  a  c  b,  d  b  a  c,  d  b  c  a,  d  c  a  b,  and  d  c  b  a. 
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time  to  time,  through  a  man's  life,  every  one  of  these  orders 
undoubtedly  does  occur  for  every  "  retinal  line  "  of  four  points 
and  in  every  conceivable  irregularity  of  "  time  spacing."  More 
over,  no  one  to-day  conceives  that  such  inner  lines  are  spatial 
in  the  sense  that  bodies  move  through  them,  or  that  motion  im 
plies  actual  translation  along  them.  But  rather,  in  the  light  of 
modern-  psychology,  it  is  unmistakable  that  the  origin  of  the 
naive  man's  notion  that  a  spatial  line  can  be  traversed  only  in two  directions  or  orders  of  combination  of  its  component  points, 
derives,  within  the  mind  at  least,  solely  from  the  fact  that  our 
original  experiences  from  our  retinal  and  dermal  nerve-endings 
-  say  the  four  involved  in  our  example  —  occur,  or,  as  is  com 

monly  said,  are  stimulated,  with  vastly  greater  frequency  in  two 
particular  orders  of  occurrence,  out  of  a  mathematically  possible 
much  greater  number  (in  our  example  out  of  a  possible  twenty- 
four),  than  in  the  remaining  possible  number  (in  our  example,  a remaining  twenty-two). 

According  to  the  traditional  notion  of  space,  the  fact  that 
outer  lines  were  real  and  could  not  be  traversed  save  in  two 
directions  was  supposed  to  be  a  perfect  explanation  of  why 
our  retinal  and  dermal  nerves  are  limited,  chiefly,  to  two 
orders  of  stimulation,  and  our  corresponding  experiences  to  two 
orders  of  occurrence.  And  undoubtedly,  having  thrown  over 
this  notion  of  space,  these  facts  demand  a  satisfactory  explana 
tion  under  our  hypothesis.  But  it  is  indispensable  for  this  task, 
which  we  are  approaching  as  rapidly  as  we  may  gain  compre 
hension  of  it,  that  we  first  fix  firmly  the  truth  that  within  the 
mind  itself  the  notion  in  question  is  generated  in  accord  with 
principles  among  which,  undeniably,  actual  translation  in  spatial 
directions  can  play  no  immediate  role,  even  under  the  hypothesis of  traditional  space. 

These  principles  are  embodied  in  the  so-called  Laws  of  Asso 
ciation,  familiar  to  every  tyro  in  psychology.  It  is  not  necessary, 
here,  to  go  into  all  the  disputed  points  regarding  these  laws.  It 
is  sufficient  to  observe  that,  in  strictly  mental  associations  (as 
distinguished  from  brain  associations)  or,  in  other  words,  in  the 
mere  following  of  certain  memories  from  certain  experiences, 

of  more  complicated  memories  from  foregoing  more  simple  ones', of  certain  thoughts  and  concepts  from  certain  foregoing  ones 
in  general,  and  of  certain  inferences  from  definite  concepts  of 
direction  and  of  motion  in  particular,  —  in  all  these  processes, 
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regarded  within  one's  successive  fields  of  consciousness  alone, 

undeniably  the  space  of  tradition  can  play  no  possible  part; 

and  in  describing  their  lawful  flow  we  can  make  use  of  only 

such  non-spatial  categories  as  frequency,  intensity,  and  recency.1 
Of  course,  if  motion  be  defined  as  a  regularly  ordered  succession 

of  changes  from  one  end  to  the  other  of  a  presentative  line,  then, 

according  to  this  definition,  motion  can  no  more  take  place  save 

in  two  directions,  under  our  prairie-fire  hypothesis,  than  under 

i  Here  it  may  be  recalled  'that  the  movements  of  the  eye,  as  controlled  by  its 

muscles,  being  forever  limited  to  certain  overwhelmingly  predominating  moveme
nts 

to  and  from  a  single  "  point  of  regard  "  or  usual  position  of  rest,  therefore,  certain  of  the 

serial  or  "  lineal  "  combinations  possible  to  its  retinal  points  occur  incomputably  more 

often  than  others.  Also  this  should  be  coupled  with  the  fact  that  every  so
-called 

(presentative)  line  of  motion  is  a  presented  line//wj  one  of  repeated  movement  
along  it. 

Again  it  should  be  observed  that  the  human  field  of  space  (internal)  is  vastly 

different  in  adult  life  than  in  infancy,  and  is  probably  very  different  at  birth  than  
pre- 

natally.  How  this  has  been  discovered  is  a  long  story.  But  the  gist  of  the  result
  is 

that  at  first  the  mind's  major  field  is  a  chaos  of  sensory  qualities,  displaying  none  of 

the  highly  wrought  presentative  forms  or  geometric  arrangements  whatever,  
not  even 

a  single  presented  line  such  as  characterize  it  later,  and  that  these  forms  develop  
genet 

ically  in  accord  with  the  creature's  expanding  experience  and  by  certain  definite
  laws. 

It  is  no  doubt  true  that  many  animals  at  birth,  and  perhaps  even  on  first  opening 

their  eyes,  see  much  the  same  sort  of  highly  wrought  and  geometric  visions  tha
t  we  do 

in  adult  life ;  and  the  human  infant  may  do  likewise,  though  there  is  some  reason 
 to 

doubt  it.  But  if  so,  this  is  to  be  attributed  to  the  methods  by  which  nature  provi
des 

short  cuts,  by  prenatal  organization,  for  what  must  be  considered  the  norm
al  courses 

of  development.  And  rightly  to  understand  the  development  of  the  mind  we  mu
st  at 

least  theoretically  conceive  it  to  proceed  without  the  assistance  of  these  extraor
dinary 

aids,  and,  from  the  first,  in  accord  with  the  principles  that  must  be  recognized  as
  the 

laws  of  presentative  development  in  general. 

We  can  enter  upon  no  extended  discussion  of  the  matter,  but  in  proper  place  we  shall 

find  reason  to  believe  that  a  presentatively  formed  right  line  does  not  follow  or  tr
ans 

form  from  the  original  chaos  of  the  mind  until  some  definite  sensory  series  recurs  wit
h  a 

certain  frequency.  Or,  to  use  common  psychological  language,  the  content  of  t
he  mind 

"  fuses,"  until  by  a  certain  amount  of  recurrence  or  "  habit "  the  oft  repeated  series  rises 

to  presentative  differentiation  and  spatial  arrangement.  When  the  line  does  appea
r, 

it  presents,  simultaneously,  similar  qualities  to  those  that  formerly  occurred 
 serially, 

and  in  a  definite  order  of  lineal  arrangement  corresponding  to  the  habitual  serie
s.  The 

significance  of  this  symbolically  or  with  reference  to  "  outer  causes  "  we  nee
d  not  dis 

cuss  here,  for  at  present  we  are  only  examining  the  growth  of  the  mind  withi
n  itself 

and  without  regard  to  "outer  events." 
\Vhile  it  is  uncertain  whether  or  not  in  the  long  line  of  human  ancestry  the  mosi

 

primitive  eyes  were  of  a  sort  that  yielded  either  complex  lines  or  a  diversity  of  col
ors,  yet 

undoubtedly  the  human  child  sees  many  different  lines  too  soon  after  opening  it
s  eyes 

for  the  genesis  of  each  singly,  or  even  that  of  their  complicated  spatial  
arrangement, 

collectively,  to  have  resulted  from  the  above  general  law  of  development  al
one.  These 

in  a  certain' sense  abnormal  results,  however,  must  be  attributed  to  the  prenatal  organi
 

zation  of  the  mind,  above  referred  to,  rather  than  be  regarded  as  contradic
ting  the 

principle  here  being  laid  down. 
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the  traditional  hypothesis  of  actual  translation.  And  if  one's  no 
tion  of  motion  be  confined  to  this  definition,  he  will  continue  to 
believe  that  real  motion  can  take  place  only  as  has  naively  been 
conceived.  But  if  a  man  once  comprehend  the  new  hypothesis, 
and  observe  that  all  sorts  of  orders  of  change  actually  do  occur 
in  his  presented  lines,  from  the  most  "  hit  or  miss  "  to  those 
perfect  successions  from  end  to  end,  he  is  then  likely  to  recog 
nize  that  his  old  belief  is  an  illusion,  fostered  by  a  definition  and 
founded  in  the  mere  fact  of  vastly  predominating  frequency. 

322.  This  comprehended,  let  us  next  consider  what  may  hap 
pen  outside  the  mind,  either  in  the  brain  or  beyond  the  brain, 
as  is  commonly  said  "  in  explanation  "  of  our  problem  in  hand ; 
that  is  to  say,  in  explanation  of  the  more  frequent  occurrence 
of  two  certain  orders  of  change  in  the  points  comprising  inner 
or  presentative  lines  over  the  more  promiscuous  and  irregular 
orders  that  are  possible  to  them  —  i.e.,  over  such  irregular 
changes  as  would  be  exampled  by  the  flickerings  of  several  gas- 
flames  set  in  a  row. 

Whatever  explanation  we  give  of  this  must  be  inferred;  this 
has  been  sufficiently  discussed.  Also  the  inference  we  make  for 
this  explanation  must  agree  with  those  we  make  for  all  others. 
Therefore  the  traditional  explanation  based  on  actual  translation 
through  space  must  be  abandoned;  also  this  has  been  conclu 
sively  determined.  But  this  emphasizes  more  weightilv  than 
ever  the  task  of  rendering  such  an  explanation  as  shall  be  in 
clear  accord  with  our  assumption  of  absolutely  disjoined  physical 
points.  So  long  as  the  psychological  derivation  of  the  traditional 
notion  that  a  line  can  be  traced  only  in  opposite  directions  was 
obscure,  this  task  was  hopeless.  But,  having  traced  this  notion 
back  to  the  mere  frequency  of  certain  orders  of  experience  over 
others,  the  problem  is  much  cleared. 

We  now  see,  at  least,  that  the  occurrence  of  certain  orders  of 
prairie-fire  changes,  in  our  physical  points,  over  other  possible 
orders  in  them,  is  not  incompatible  with  the  assumptions  we  have 
made  regarding  them  generally.  Indeed,  if  single  inferences 
alone  could  be  trusted,  then,  upon  recognizing  that  the  sort  of 
regular  changes,  which  we  interpret  as  motion  in  our  presented 
lines,  differ  fundamentally  from  the  irregular  changes,  that  occur 
frequently  in  such  lines,  only  in  their  greater  frequency,  —  to  infer 
from  this  that  a  similar  condition  of  affairs  prevails  among  the 
outer  points  symbolized  by  an  inner  line  would  seem  inevitable 
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and  convincingly  sufficient.  And  it  would  be  easy  to  conclude, 

from  this,  that  so-called  outer  motions  are  but  particular  outer 

events  infer entially  selected  by  us,  as  much  because  of  certain 

peculiarities  of  the  selecting  mind,  as  of  any  characterizing  the 

events  themselves;  and  certainly  not  because  of  any  absolute 

limitation  of  our  physical  points  to  the  particular  orders  of 

change  which  we  pick  out,  or  of  the  exclusion  from  them  of  all 

other  orders.  But  already  we  have  learned  that  no  such  simple 

inference  can  stand  alone.  And  while  I  believe  the  conclusion 

just  indicated  is  correct,  yet  I  recognize  that  I  have  much  to  do 

to  bring  it  into  clear  articulation  with  current  physics  and 
psychology. 

323.  We  can,  however,  now  advance  an  important  step  toward 

this  goal,  by  considering  the  next  question  suggested  at  the  be 

ginning  of  this  task,  or  how  it  happens  that  different  men  may, 

by  their  respectively  different  mental  processes  and  space-schemes, 
be  able  to  pick  out  the  same  external  events. 

Many  people  deem  this  perfectly  explained  by  saying  that  dif 

ferent  men  occupy  different  positions  in  space.  They  conceive 

that  particular  geometric  relations,  involving  the  whole  of  space, 

hold  good  for  each  two  particular  points  in  space,  and  for  no 

others;  and  that  different  men  hit  the  same  object,  in  seeing 

and  in  thinking,  when  they  see  or  think  in  accord  with  the 

particular  space  relations  obtaining  respectively  between  each 

man  and  the  object  in  question.  But  few  of  these  people  ever 

stop  to  consider  how  it  happens  that  such  seeing  and  thinking 

is  in  accord  with  their  "proper  space  relations,"  or  in  what 

sense  they  may  be  so,  even  granting  the  reality  of  an  outer 

space.  Yet  in  this  "  accord  "  would  lie  the  very  crux  of  their 

pretended  explanation  and  of  the  problem  we  are  investigating. 

Certainly  no  one  has  as  yet  suggested  how  a  lot  of  cells,  scat 

tered  higgledy-piggledy  through  the  twisting  folds  of  the  brain, 

may  even  theoretically  be  conceived  to  be  correlated,  spatially, 

with  our  inner  spatial  pictures.  On  the  one  hand,  the  phrase 

"inner  spatial  pictures"  suggests  a  most  difficult  and  wholly  unde 

termined  problem ;  and  it  certainly  does  not  imply  that  such  pic 

tures  are  spatial  in  the  traditional  sense,  or  that  my  mental 

vision  of  Bunker  Hill  monument  is  itself  a  tridimensional  model 

of  that  famous  structure.  And,  on  the  other  hand,  no  one  sup 

poses  that  when  I  see  that  famous  monument,  the  cells  of  my 

brain,  mediating  that  vision,  are  grouped  in  a  miniature  model 
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of  it.  Moreover,  and  finally,  the  insurmountable  fact  is  to  be 

faced  (see  §  271)  that  the  same  so-called  geometric  arrange 

ment  of  brain  cells  may,  at  different  times,  produce  entirely  dif 

ferent  inner  or  presentative  geometric  arrangements.  But  if  the 

"  geometry  "  of  inner  pictures  is  utterly  unlike  the  "  geometry  " 
of  the  mediating  brain  cells,  and  this  latter,  in  turn,  is  utterly 

unlike  the  real  geometry  of  the  symbolized  outer  space,  and  the 

two  may  vary  from  time  to  time  irreconcilably  with  all  mere 

spatial  relations,  in  what  possible  way,  then,  may  one  be  definitely 

conceived  "  to  see  in  accord  with  the  proper  outer  relations  "  ? 
324.  If  I  have  succeeded  in  bringing  the  problem  to  clear 

view,  as  it  stands  under  the  hypothesis  of  parallelism,  every  one 

should  comprehend  that  the  assumption,  that  different  men  hit 

the  same  object  in  seeing  and  thinking,  rests  rather  upon  gen 

eral  inference  than  upon  the  easy  geometric  demonstration  which 

the  naive  man  conceives;  rests,  in  short,  upon  the  strength  or 

weakness  of  the  hypothesis  of  parallelism  as  a  whole,  rather 

than  upon  any  explicit  connection  yet  made  out  between  presen 

tative  geometry,  cerebral  geometry,  and  outer  geometry.  And 

this  truth  being  grasped,  it  should  next  be  comprehended  that 

the  chief  criticism  to  be  urged  against  the  geometric  explanation 

of  our  problem  is  founded  in  the  fallaciousness  of  the  traditional 

hypothesis  of  space  as  a  whole,  far  more  fundamentally  than  in 

the  backwardness  of  present  science  in  pointing  out  the  particu 

lar  connections  required  by  that  hypothesis.  It  is  specially  neces 

sary,  for  our  forelying  task,  to  bear  this  point  in  mind,  for  the 

reason  that,  in  recensing  present  science  in  terms  of  our  new 

hypothesis,  it  should  not  be  expected  that  every  detail  of  diffi 

culty  will  be  surmounted  in  one  leap.  But  rather  our  success 

must  be  judged  from  the  number  of  difficulties  removed  from 

the  solution  of  such  problems  as  that  here  in  hand,  and  from 

the  like  efficiency  of  our  hypothesis  for  all  other  problems.  Nor 

yet  am  I  urging  this  plea  in  view  of  some  weakness  in  our 

new  thesis,  to  develop  later  regarding  these  particular  connec 

tions;  for  the  result  will  prove  quite  the  contrary.  But  rather 

a  complete  grasp  of  the  difficulties  in  problems  to  be  undertaken 

is  an  indispensable  preliminary  to  comprehension  of  the  prin 

ciples  upon  which  they  are  to  be  solved.  And  I  have  expounded 

these  difficulties,  encountered  under  the  more  familiar  doctrines 

of  parallelism,  only  by  way  of  advancing  my  exposition  of  the 
newer  doctrines  prepared  for  their  replacement. 
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325.  Having  grasped  these  points  regarding  the  old  physics, 
we  may   pass  understandingly   to  corresponding  points   of   the 
new.     And  because  it  is  fundamental  to  all  the  rest,  let  us  first 
observe  that,  whereas  physics  has  supposed  that  all  men  locate 
their  visions  of  objects  and  different  visions  of  the  same  object, 
because  certain  geometric  properties  of  space  appropriately  regu 
late  the  visions  of  each  man  in  accord  with  the  place  he  occu 
pies,  yet  quite  contrarily,  under  our  new  hypothesis,  it  is  assumed 
that  all  such  locations  and  regulations  are  founded  in   factual 
lawfulness.     This  brings  us  to  closer  examination  of  our  new 
lawfulness. 

326.  In   chapter   VIII,    §  226,   it  was   pointed   out   that  the 
essential   feature  of  lawfulness  is  similarity  of  occurrence,   or, 
as  is  commonly  said,  of  recurrence.     As  there  discussed,  this 
lawfulness  applied   to  the   successive  transformations  occurring 
within  each  concrete  part  of  the  universe;    or,  as  we  may  now 
say,  within  each  individual  mind  and  within  each  physical  point 
of  each  mind.     And  this,  undoubtedly,  is  its  true  and  ultimate 
ontology.     This  periodic  occurrence  of  specific  patterns  of  suc 
cessive  transformations,   in  each  and  every  part,   is  what  ulti 
mately  constitutes  lawfulness,  absolutely,  and  in  its  last  resort. 

But  we  are  now  called  upon  to  view  it  in  its  broader  aspect 
and  with  reference  to  the  patterns  of  recurrence  happening  sim 
ultaneously  in  different  minds  and  among  our  physical  points 
generally.  It  is  as  difficult  to  give  an  explicit  account  of  this 
as  to  describe  the  entire  vast  universe ;  for  they  are  one  and  the 
same.  The  universe  in  action  is  the  lawfulness  we  have  to  de 
scribe.  But  since  some  sublimated  formulation  is  of  advantage 
from  which  to  proceed  toward  details,  the  one  I  have  given  in 
§  306  may  here  be  repeated :  The  lawfulness  of  the  universe  is 
such  tliat  every  actually  occurring  quality  and  quantity  may  be 

symbolically  represented  as  occupying  a  fixed  place  in  every  man's 
space  and  time  scheme.  Or,  again,  to  frame  a  new  formula 
whose  exact  meaning  must  unfold  in  future  exposition:  Each 

particular  qualitative  change  bears  a  definite  "  proportion "  to 
every  other  qualitative  change  throughout  the  universe,  it  being 
the  province  of  physics  to  discover  and  to  determine  the  laws  of 

such  "  proportion." 
For  example,  suppose  from  our  line  of  motion  in  Mars,  such 

prairie-fire  or  qualitative  changes  run  through  the  heavens  as 
constitute  a  wave  of  reflected  light,  from  this  motion,  to  the 
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astronomer's  eye.  Under  our  hypothesis  it  is  not  supposed  that 

the  physical  points,  so  involved,  are  distributed  in  an  actual 

space,  but  what  our  above  description  of  lawfulness  points  out 

here  is,  that  each  particular  change  of  quality  in  each  physical 

point  is  of  a  sort  that  may  be  regarded  as  occurring  in  a  particu 

lar  order  symbolically  marked  down  in  our  space  and  time  chart. 

Clearly,  if  it  were  not  of  this  precise  sort,  it  would  not  fit  into 

its  particular  place  in  the  world  order.  And  if  each  component 

were  not  exactly  what  it  is,  the  cosmos,  as  a  whole,  could  not 

be  the  lawful  world  it  is.  The  fact,  then,  that  each  quality  is  just 

what  it  is,  is  the  ultimate  basis  of  the  lawfulness  of  the  cosmos 

as  a  whole.  Or  to  put  the  same  great  truth  in,  perhaps,  more 

illuminating  form,  it  is  because  all  events  are  just  what  they 

are  that  they  CAN  be  rightly  thought  of  as  if  moving  in  space 

and  time  in  precise  accord  with  laws  of  physics  and  principles 

of  geometry  that  are  nevertheless  inferred  and  wholly  within  the 

human  mind;  and  here  we  are  again  reminded  of  the  problem 

of  the  beans1  (§  286). 

How  it  happens  that  each  fleeting  event  comes  to  be  of  a  sort 

that  fits  into  its  allotted  role  I  do  not  attempt  to  discuss,  more 

than  how  the  world  came  to  exist  at  all.  I  accept  the  smaller 

and  component  fact  just  as  I  accept  the  greater  and  inclusive 

one, —  because  it  is.  But  lest  there  be  people  who  will  still 

conceive  that  our  new  hypothesis  rests  upon  a  weak  and  purely 

speculative  assumption,  while  the  prevailing  physics  rests  upon 

a  self-compelling,  self-demonstrating,  and  necessary  causality,  I 

must  in  still  more  explicit  detail  set  this  illusion  straight.  And 

I  the  more  freely  do  so  because  it  will  be  the  best  way  for  bring 

ing  us  to  intimate  acquaintance  with  the  lawfulness  we  are 
seeking  to  grasp. 

The  traditional  physics  conceives  that  a  wave  of  causal  change 

proceeds  from  the  motion  in  Mars,  down  through  the  geometric 

curves  of  space,  and  compels  the  brain  to  act  in  a  way  to  pro 

duce  the  perception  of  our  example.  Then  the  traditional  psychol 

ogist  takes  up  the  problem  and  conceives  that  certain  inviolable 

processes  of  association  or  mental  habits  are  set  going,  by 

the  incoming  stimulus,  which  run  their  impelled  course  to  the 

final  location  of  the  inner  line  in  the  four  points  of  one's  space- 

i  It  may  also  help  the  reader  to  observe  that  lawfulness  involves  the  occurrence  of 

certain  orders,  laws,  or  patterns  of  events  to  the  exclusion  of  all  other  mathematically 

possible  ones. 
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and-time  scheme,  corresponding  to  the  outer  event  in  Mars.  A 
line  of  inevitably  compelling  causality  is,  therefore,  conceived  by 
these  people  to  be  provided  by  the  old  assumption,  running  all 
the  way  from  the  particular  events  in  Mars  to  the  final  location ; 
and  this  assumption  leaves  the  satisfactory  impression,  therefore, 
not  only  of  having  explained  how  the  event  is  located  in  Mars, 
but  also  of  why  it  must  have  been  so  located.  And  because  our 
new  account  of  the  matter  rejects  any  such  mysterious  line  of 
compelling  causes,  running  from  first  to  last,  the  first  impression 
upon  unthinking  minds  habituated  to  the  old  notion  is,  that  such 
an  account  is  no  explanation  at  all ;  that  our  "  absolutely  dis 
joined  "  physical  points  and  "  inferred  prairie-fire  changes " 
are  but  so  many  empty  fictions  of  an  "  arm-chair  philosopher's  " 
raving  imagination. 

But  to  correct  this  illusion,  I  now  point  out  first,  that,  under 
our  hypothesis,  a  series  of  lawful  events,  correspondent  in  the 
minutest  essential  to  those  of  ordinary  physics  and  psychology, 
runs  as  inevitably  from  Mars  to  the  brain,  and  thence  through 
the  original  presentations  to  the  final  act  of  location,  as  under  the 
old  hypothesis,  —  a  pattern  of  lawful  recurrence,  that  must  be 
determined  by  the  same  sort  of  experimental  investigation  as 
any  other  fact  of  physics  and  psychology;  and  that,  when  de 
termined,  may  be  used  as  serviceably  and  unerringly  for  pre 
dicting  the  repetition  of  similar  events  in  Mars  as  any  other 
astronomical  observation,  or  for  pushing  our  knowledge  of  the 
planet  Mars  to  still  further  determinations.  And  so,  likewise, 
for  all  similar  prairie-fire  events  chalked  out  imaginatively  among 
our  disjointed  points. 

Secondly,  I  again  point  out  that  if  such  prairie-fire  events  do 
thus  inevitably  occur  whenever  we  see  such  a  motion  in  Mars, 
then  they  as  much  explain  why  we  locate  them  in  Mars  as  if  we 
coupled  to  the  inevitable  chain  of  facts  a  mysteriously  impelling 
influence  in  addition.  If  the  explanation  lies  in  actuality  and 
inevitableness,  then  the  one  chain  of  events  is  as  actual  and  in 
evitable  as  the  other. 

And,  finally,  I  remind  the  still  sceptical  reader  that  the  outer 
chain  of  events  must  be  imaginatively  inferred  under  the  old 
hypothesis  as  much  as  under  the  new  one. 

327.  In  short,  the  chief  practical  difference  between  the  two 
hypotheses  is,  that  the  old  one  leads  to  inconquerable  contradic 
tions,  when  the  whole  field  of  science  is  considered,  and  to  diffi- 
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culties  that,  upon  their  face,  offer  no  hopeful  ground  of  solution, 

—  such,  for  example,  as  that  of  lawfully  orienting  the  three  sets 
of  geometric  relations  involved  in  seeing  Bunker  Hill  column; 

namely,  those  of  the  inner  mental  picture,  those  of  the  higgledy- 
piggledy  brain  cells,  and  those  of  the  outer  monument,  —  while, 
in  contrast  with  this,  our  new  hypothesis  avoids  these  contra 
dictions  and  difficulties  by  discarding  those  portions  of  the 
traditional  assumptions  which  have  proved  either  untenable  or 
redundant;  avoids  them  by  replacing  the  old  spatially  translated 

influences  by  equally  real  and  equally  inevitable,  local,  non- 
spatial,  and  lawfully  running,  qualitative  events.  And,  upon  the 
face  of  things,  this  promises  to  make  such  problems  as  that  of 
seeing  Bunker  Hill  easier,  inasmuch  as  we  then  have  but  one 
set  of  geometric  relations  (the  absolute  and  genuine  set,  in  the 

mental  picture)  to  connect,  lawfully,  with  the  non-spatial  events 
that  forerun  them  in  the  brain  and  beyond. 

328.  Plainly,  however,  what  is  most  needed  to  bring  our  new 
hypothesis  both  to  complete  elucidation  and  to  satisfactory  ac 
ceptance,  is  its  successful  expansion  in  thorough  and  workable 
detail.    And,  after  the  above  discussions,  we  may  set  on  our  way 
toward  this  understandingly  in  the  next  chapter.     There  I  will 
state  in  terms  of  our  first  four  elements  all  the  elementary  for 

mulas  of  kinematics  and  dynamics  found  in  ordinary  text-books 
of  physics. 

As  a  last  reminder,  however,  of  the  absolute  unity  of  all  fields 
under  the  propositions  we  now  lay  down,  and  because  we  shall 
not  again  have  occasion,  until  we  reach  our  chapters  specially 
devoted  to  psychology,  to  touch  upon  certain  fundamental  points 
crucial  to  a  fair  comprehension  of  our  new  field  of  physics,  we 
shall  do  well  to  finish  out  this  present  chapter  by  bringing  into 
more  systematic  view  certain  matters  already  touched  on,  here 
and  there,  or  at  least  foreshadowed  by  close  implication. 

329.  From  the  first  it  has  been  made  plain  that  we  are  to 
assume  every  human  mind  and  everything  heretofore  supposed  to 

be  implied  by  the  word  "  mind  "  generally  to  be  an  integral  part  of 
the  same  world  of  sensory  content  as  that  to  which  the  world 
of  physics  belongs.     This  being  our  starting  point,  our  canon 
of  consistency  requires  that  every  successive  presentation,  from 
first  to  last  of  the  transforming  flow  which  constitutes  our  many 
and  varied  mental  processes,  must  be  located  in  our  space-and- 
time  scheme  as  much  as  any  other  object  of  physics,  and  sub 
jected  to  the  same  physical  laws. 
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Having  observed  that  all  our  memories  and  concepts  of  space 
derive,  originally,  from  our  presentatively  spatial  pictures  of 
vision  and  touch,  these  especially  must  be  located  as  veritable 
physical  objects,  and  be  tied  into  their  place  under  every  branch 
of  science,  the  same  as  any  other.  I  do  not  imply  that  all  this 
is  actually  to  be  accomplished  in  this  one  Treatise,  but  rather 
that  the  fulfilment  of  our  hypothesis  provides  for  it  to  be  done. 
Nor  yet  is  the  proposition  to  do  this  altogether  novel ;  for  under 
the  tentative  theory  of  parallelism  current  psychology  has  done 
much  of  its  best  work  upon  the  basis  of  neurological  determina 
tions  that  are  in  no  small  way  of  the  sort  here  required.  The 
difference,  however,  is  of  the  highest  importance;  for  while 
parallelism  declares  that  our  sensory  experiences  and  their  brain 

"  correspondents  "  are  incommensurable,  thus  stultifying  inquiry 
into  the  immediate  connections  between  them,  and  shutting  the 
door  fast  to  that  scientific  play  of  the  imagination  regarding 
these  connections,  that  is  an  indispensable  preliminary  to  their 
correct  determination,  —  this,  in  addition  to  the  insurmountable 
contradictions  and  difficulties  that  the  incorporation  of  the  tra 

ditional  notion  of  space  into  the  theory  of  parallelism  involves,  — 
on  the  contrary  our  hypothesis  affords  the  liveliest  inspiration 
for  solving  these  connections  by  completely  expurgating  their 

"  impassible  dissimilarity,"  by  bringing  all  the  terms  so  to  be 
connected  within  one  and  the  same  realm,  and  by  opening  the 

way  to  uninterrupted  interaction  between  them  under  one  and 
the  same  set  of  laws.  The  momentous  importance  of  this  will 
be  disclosed  in  its  own  sequel,  as  in  no  small  degree  I  shall  in 
future  pages  show.  But  for  our  present  purpose  it  will  suffice 
to  bear  in  mind  simply  that  each  and  every  presentation  is  to 
be  theoretically  conceived  to  occupy  a  definite  place  in  the  same 
symbolized  space  and  to  be  subject  to  the  same  laws  as  all  other 
physical  objects. 

In  accepting  this  proposition  even  tentatively,  however,  it  must 
be  carefully  remembered  that  the  presentative  geometry  of  our 

visual  and  tactual  "  mental  pictures  "  (whatever  this  geometry 
under  closer  investigation  may  prove  to  be)  is  in  no  way  to  be 
fitted  on  to  or,  as  we  may  figuratively  say,  oriented  within  the 
geometry  of  the  brain  and  of  the  world  of  physics  generally. 
That  is  to  say,  no  straight  line,  or  square,  or  figure,  will  ever 
be  sought  in  the  brain  corresponding  geometrically  to  any  pre 
sented  line,  or  square,  or  figure.  Our  assumptions  distinctly 
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protest  against  this,  by  declaring-  that  one  and  the  same  arrange 
ment  of  brain  cells  may,  at  different  times,  give  rise  to  very 
different  modes  of  presentative  arrangement;  to  massive  and 

non-spatial  smells  under  certain  conditions,  to  certain  presenta- 
tively  spatial  arrangements  under  others,  and  to  utterly  different 
ones  under  still  others.  Not  but  what  all  this  and  the  derivation 

of  presentations,  in  general,  from  their  surrounding  physical 
conditions,  will  be  traced  out  and  described  by  special  laws 
of  its  own,  precisely  as  electricity  and  crystallography  and 
every  other  specific  phenomenon  of  nature  will  be  described  by 
special  laws,  in  addition  to  the  larger  laws  that  govern  wider 
realms.  (Already  I  have  touched  upon  this  in  different  places, 
§  265  and  §  271,  —  and  much  more  is  to  be  said  about  it 
with  greater  detail  and  explicitness  in  our  chapters  on  psychol 
ogy.)  But  what  is  to  be  borne  in  mind  for  the  immediately 
forelying  chapter  is,  that  these  "  larger  laws  "  are  to  be  extended 
over  each  infinitesimal  part  of  every  presentation,  the  same  as 
over  every  other  part  of  the  physical  world;  that  each  such  in 
finitesimal  part  is  to  be  considered  one  of  our  physical  points 
and  subjected  to  the  same  physical  laws  as  all  similar  points, 
in  addition  to  the  special  laws  that  describe  their  respective 
presentative  arrangements  connectedly  with  such  physical  laws. 

Nor  must  the  work  stop  here.  But  every  aesthetic  feeling, 
every  memory,  every  concept,  every  judgment,  and  every  process 
of  reason  must  also  be  theoretically  conceived  to  be  constituted 
of  qualitative  content  made  up  of  physical  points,  located  in  the 
brain  and  in  the  world-order  generally,  and  subjected  to  the  same 
physical  treatment  as  above  indicated  for  so-called  original  pres 
entations.  Undoubtedly  this  will  be  vastly  more  difficult  to  carry 
to  actual  accomplishment.  Yet  the  tendencies  and  positive 
advances  made  toward  this  in  current  psychology  must  not  be 
overlooked  or  underrated.  Already  I  have  noted  the  marked 
inclination  of  our  day  to  explain  a  large  share  of  these  processes, 
heretofore  regarded  as  mental,  as  carried  on  by  purely  physical 
processes  of  the  brain,  and  quite  outside  of  the  living  field  of 
consciousness  or  the  mind  proper.  As,  for  example,  most  of  the 
processes  of  association,  and  of  conception  (see  §  249,  and  Pro 
fessor  Stout's  views  of  conception).  Elsewhere  I  have  declared 
it  to  be  the  major  problem  of  future  psychology  to  determine  how 
much  of  these  more  subtle  processes  are  processes  of  the  mind, 
and  how  much  are  brain  processes.  And,  with  its  goal  thus 
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clearly  focused,  scarcely  can  it  be  doubted  that  the  march  of 

progress,  however  slow,  will  move  as  successfully  toward  it  as 

have  all  other  sharply  defined  scientific  quests  —  as  successfully 

as  psychology  has  carried  its  simpler  and  elementary  problems 
toward  the  same  goal. 

330.  The  more  intricate  details  of  our  new  ideal  we  must, 

indeed,  leave  to  the  future  and  to  our  following  chapters.  But 

the  all-important  points  to  be  taken  with  us  for  our  forelying 

recension  of  physics  is  the  general  scope  and  outline  of  this  ideal : 

that  it  is  proposed,  theoretically,  to  bring  all  the  mental  processes, 

concretely,  into  the  same  world  of  physical  points  that  "  stimu 
late  "  and  lawfully  give  rise  to  them ;  that  the  lines  of  descriptive 
cause  and  effect  that  have,  heretofore,  been  traced  between  outer 

events  and  from  them  to  the  brain,  are  to  be  extended,  thence, 

through  our  original  experiences  and  conceptual  processes,  to 
their  final  location  in  our  bookkeeping  records  of  space  and  time ; 

that  the  circle  of  knowledge  and  inference  is  thus  to  be  made 

uninterruptedly  complete;  that  the  entire  wealth  of  physical, 

chemical,  neurological,  physiological,  and  biological  illumination 

is  to  be  turned  upon  a  more  consistent  psychology,  and  from  this 

psychology  upon  a  more  consistent  and  intelligible  cosmology, 

philosophy,  ethics,  and  religion;  that  our  universe  of  "  disjointed 
points  "  is  not  to  be  finally  left  the  inarticulate,  irrational,  and 
Godless  world  that  at  first  it  seemed. 

Especially  must  all  this  be  patiently  considered,  on  the  one 

hand  by  those  ethical  and  religious  enthusiasts  who  are  prone  to 

be  impatient  for  the  goal,  neglectfully  of  the  laborious  steps  that 

lead  surely  thereto;  and  on  the  other  hand  by  those  practical 
scientists  who  in  their  special  problems  have  not  yet  observed  the 
contradictions  and  misconceptions  which  philosophy,  and  indeed 

leading  physicists,  have  discovered,  unmistakably,  lying  in  the 

present  postulate  of  parallelism,  and  who,  unless  inspired  by  the 

higher  requirement  of  removing  these  obstacles  and  of  bringing 
all  the  sciences  into  harmony  and  well-founded  agreement,  will 
hardly  have  patience  to  give  to  our  succeeding  chapter  that  close 
and  careful  study  which  it  will  demand,  and  which  a  true  appre 
ciation  of  the  present  needs  of  science  and  of  civilization  should 

prompt. 
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XIII. 

RECENSION   OF   THE   ELEMENTS   AND   PRIMARY   LAWS   OF   PHYSICS. 

331.  THE  THREE  FUNDAMENTAL  LAWS  OF  PHYSICS.    It  is  the 
business  of  physics  to  describe  the  universe  as  regards  its  quali 
ties,  quantities,  changes,  and  laws. 

It  may  most  conveniently  do  this  by  artificially  conceiving  the 
world  to  be  comprised,  throughout,  of  infinitesimal  parts  or  phys 
ical  points,  and  by  systematically  assuming  certain  fictitious  events 
and  conditions  by  means  of  which  it  may  precisely  determine  and 
keep  an  account  of  the  actual  events  and  conditions.  For  example, 

physics  may  with  vast  profit  theoretically  assume  Newton's 
exactly  compensating  "  actions  and  reactions,"  and  his  "  attrac 
tions  of  gravitation"  ;  may  do  this,  although  even  under  the  pres 
ent  conceptions  of  physics,  and  with  the  whole  of  physics  reduced 
to  the  description  of  actual  motions,  it  has  become  plain  that  at 

least  a  large  share  of  these  so-called  "  actions  and  reactions  " 
must  reduce  to  zero  through  equilibration,  being  in  the  absolute 

sense,  therefore,  no  true  actions  at  all;  and  to  conceive  so-called 

"  attractions  "  as  the  activities  of  a  thing  called  "  gravity  "  is  to 
go  back  to  the  age  of  superstition  and  demoniacal  entities,  un 
less  the  conceiving  of  them  in  this  manner  is  done  know 
ingly,  and  in  full  recognition  that  they  are  pure  fictions  of 
convenience. 

This  at  least  partially  fictitious  nature  of  all  physical  laws  being 
understood,  I  immediately  state  that,  in  accord  with  this  Treatise, 
the  three  following  Laws  will  be  regarded  as  the  most  serviceable 
fundamental  fictions  upon  which  to  build  up,  and  in  accord  with 
which  to  conduct  this  science.  Namely:  THE  FIRST  LAW  OF 
PHYSICS  or  THE  LAW  OF  THE  SCALE  OF  CHANGE;  THE 
SECOND  LAW  OF  PHYSICS  or  THE  LAW  OF  SPHERICAL  CHANGE; 
THE  THIRD  LAW  OF  PHYSICS  or  THE  LAW  OF  COSMIC  CHANGE. 

332.  THE  FIRST  LAW  OF  PHYSICS  or  THE  LAW  OF  THE 
SCALE  OF  CHANGE  :  Every  quality,  when  it  changes  to  any  other 
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quality,  may  be  regarded  as  changing,  continuously,  through  a 
theoretically  conceived  universal,  fixed,  and  reversible  order  or 
Scale  of  Change,  toward  or  from  the  standard  norm  of  that 
scale;  and  all  qualities  may  be  regarded  as  forever  tending  thus 
to  change  toward  that  norm. 

It  having  been  assumed  that  the  number  of  possible  qualities 
is  infinite,  and  that  any  one  may  change  into  any  other,  this  Law 
theoretically  presumes  that  all  possible  qualities  be  figuratively 
arranged  in  a  single  file  or  Scale;  and  that,  when  any  quality 
changes,  it  does  so  continuously  upward  or  downward  in  that 
Scale,  from  its  fixed  place  therein;  and,  therefore,  upward  or 
downward  from  a  certain  quality  arbitrarily  chosen  as  a  fixed 
norm  of  measurement,  in  the  Scale,  for  all  changes. 

In  laying  down  this  Law,  it  is  not  presumed  that  actual 
changes  do  or  do  not  continuously  pass  through  the  intermediate 
changes  indicated,  by  this  figurative  Scale,  as  lying  between  any 
given  quality  and  the  quality  into  which  it  transforms.  The 
fact,  whether  such  changes  are  or  are  not  so  continuous,  must 
be  left  for  future  investigations.  And  our  Law  assumes  only 
that  they  may  be  conveniently  regarded  as  thus  continuous. 

Only  a  very  few  of  the  infinite  number  of  possible  qualities, 
assumed  for  the  universe  under  this  Law,  ever  enter  the  human 
mind;  and  what  those  qualities  may  be  like,  which  do  not  enter 
our  actual  experience,  we  cannot  definitely  imagine.  Our  Law, 
however,  does  not  presume  to  define  specifically  all  its  qualities, 
or  what  position  those  qualities  we  do  experience  occupy  in  its 

Scale,  or  to  name  specifically  its  norm-quality.  It  only  assumes 
to  regard  all  qualities,  known  or  unknown,  as  occupying  a  fixed 
place  in  its  figurative  Scale,  and  to  regard  a  certain  x  quality  in 
that  Scale  as  its  norm  for  descriptive  purposes. 

As  regards  the  phrase  "  forever  tends  to  change  toward  the 
norm,"  when  used  in  Law  One  or  elsewhere  in  this  Treatise,  it  is 
meant  to  have  purely  figurative  significance.  From  our  general 
acquaintance  with  certain  phenomena  we  reach  the  conclusion 
that  they  always  would  occur  according  to  some  certain  law, 
were  it  not  for  the  complicating  interference  of  other  events 

occurring  by  some  further  law.  It  is  this  "  always  would  were 
it  not  for  further  conditions  "  that  our  phrase  "  tends  to  occur  " 
will  ever  imply.  For  exact  reasoning,  however,  it  is  preferable 
to  treat  all  cases  of  subservience  to  different  complicating  con 
ditions  mathematically.  For  example,  if  in  accord  with  one  set 



RECENSION  OF  THE  ELEMENTS  OF  PHYSICS.     319 

of  events  a  given  point  "  tends  "  to  change  upward,  while  at 
the  same  time  it  "  tends  "  to  change  oppositely  in  accord  with 
other  events,  it  is  best  to  conceive,  from  the  mathematical  point 
of  view,  that  it  actually  changes,  simultaneously,  in  both  direc 
tions,  which,  being  opposite,  cancel  one  another.  Both  modes 
of  treatment  are  equally  fictitious ;  in  both  the  theoretical  results 
are  the  same;  and  the  mathematical  mode  has  the  advantage  of 
clearness  and  of  avoidance  of  the  insidious  introduction  of  "  dem 

oniacal  activities."  It  would  be  best,  therefore,  to  disregard  the last  sentence  of  Law  One.  And  in  stating  our  next  Law,  no  men 
tion  of  "  tendencies  "  will  be  made  and  the  mathematical  method 
will  be  presumed  for  all  events  of  opposite  directions. 

333.  THE  SECOND  LAW  OF  PHYSICS,  or  THE  LAW  OF 
SPHERICAL  CHANGE:  (a)  When  any  given  change  occurs  in 
any  given  point,  change  occurs  in  every  other  point  throughout 
the  universe,  in  the  same  direction,  up  or  down  the  Scale  of 
Change,  as  the  given  change,  and  in  amount  within  each  point, 
proportionally  to  that  of  the  given  change  as  measured  on  the 
Scale  of  Change,  such  that  the  sum  occurring  in  each  spherical 
plane  having  the  given  point  as  its  centre,  is  equally  distributed 
throughout  that  plane,  and  is  equal  to  that  in  every  other  such 
plane. 

Or  the  same  law  may  be  given  the  following  form:  (b) 
When  any  given  change  occurs  in  any  point,  change  occurs  in 
every  other  point,  in  the  same  direction,  up  or  down  the  Scale 
of  Change,  as  the  given  change,  and  in  amount  within  each  point, 
proportionally  to  the  amount  of  the  given  change  as  measured  on 
the  Scale  of  Change,  according  to  the  square  of  its  distance  from 
the  first  given  point. 

Or,  again,  the  form  (c)  :  When  any  change  occurs  in  any  given 
point,  change  occurs  in  every  other  point  in  such  a  way  that 
motion  spreads  from  the  given  point  uniformly  and  equally  in 
every  direction  of  a  sphere  having  the  given  point  for  its  centre. 

Or,  still  again,  the  form  (d)  :  When  energy  is  exercised  in  any 
given  point,  a  proportionate  amount  of  energy  is  exercised  in 
the  same  way  in  every  other  point,  according  to  the  square  of 
its  distance  from  the  given  point. 

The  general  conception,  embodied  in  this  Law,  is  so  simple  as 
to  be  grasped  with  little  elucidation,  and  may  be  graphically 
represented  by  the  following  diagram.  Let  OR  represent  any 
radius  from  any  given  point  O.  Let  co-ordinates  along  OR  from 
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the  origin  O  represent  units  of  distance  from  the  centre  of  the 

sphere  surrounding  O.     Let  co-ordinates  drawn  upward  from 

any  point  in  OR  represent  the  amount  of  change,  measured  in 
the  standard  Scale  of  Change.  Let  all  the  points  in  OR,  at  first, 
be  of  the  norm  quality ;  their  heights  will  then  all  be  represented 
by  zero,  and  as  lying  in  the  line  OR,  Then  let  the  given  or 
central  point  O  change  upward,  through  the  scale  height  x,  in 
the  unit  of  time  t.  This  change  will  now  be  represented  by  the 
ordinate  OX.  But  by  Law  Two,  under  discussion,  every  other 
point,  throughout  the  universe  and,  therefore,  each  point  along 
OR  will,  meanwhile  and  simultaneously,  also  have  changed, 
upward  in  the  Scale  of  Change,  a  height  proportionate  to  OX 
according  to  the  square  of  its  distance  from  O.  Accordingly,  the 
ordinates,  erected  from  each  point  in  OR,  will  now,  if  drawn  to 
scale,  represent  respectively  the  amounts  of  change  occurring, 
simultaneously,  in  the  points  from  which  they  are  erected.  That 
is  to  say,  the  diagram  as  a  whole  will  show  the  amount  of  change 
having  transpired  in  each  point  at  the  end  of  the  unit  of  time  t; 
the  curved  line  t  R  will  show  the  final  height  of  quality  for  each 

point  at  the  end  of  the  time  t;  the  curve  tl/iR  will  show  the 
similar  heights  at  half  the  time  t,  and  so  similarly,  for  the  other 
curved  or  time  lines,  at  proportionate  intervals  of  time.  The 

.r 

total  ordinate  at   10,  of  a  height  .z10  =  -    -   will  represent  the 100 

total  amount  of  change  in  the  point  ten  units  of  distance  from 

the  centre  0;   that  at  20,  of  a  height*20  = 

400 

will  represent 

the  total  change  at  20  units  of  distance  from  0 ;  and  so  simi 
larly,  by  ordinates  decreasing  by  the  square  of  their  distances 
from  0,  to  an  infinite  distance  along  0  R. 

It  should  be  noted,  however,  that  the  ordinates  in  the  accom 
panying  diagram  are  not  drawn  to  scale,  for  the  reason  that 
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it  would  be  impracticable  so  to  represent  them  within  the  space 
allotted,  and  owing  to  the  fact  that  they  would  fall  off  in 
height  so  rapidly,  from  the  centre,  that  not  more  than  two  ordi- 
nates  would  be  long  enough  to  be  seen  diagrammatically ;  for 
example,  the  first  dotted  ordinate  would  be  shown  only  about  one- 
tenth  of  the  height  actually  drawn,  and  the  second  ordinate  only 
less  than  a  tenth  of  the  first,  the  actual  height  at  10  being  quite 
unobservable. 

This  diagram  having  been  drawn  for  the  single  radius  R,  it 
should  be  understood  to  represent,  equally,  what  occurs  in  every 
other  radius  of  the  sphere  surrounding  the  point  of  initial  change. 

Another  method  of  figuratively  representing  Law  Two  would 
be  to  draw  a  circle  around  the  given  point  O,  paint  its  centre 
black,  and  shade  the  black  off,  evenly  in  every  direction  to  a  white 
circumference;  the  amount  of  gray  in  each  point,  and  in  each 
concentric  circle,  might  then  be  taken  to  represent  the  amount 
of  qualitative  change  having  transpired  there. 

334-  Its    g-eneral    notion    being    roughly    sketched,    the   pro- 
founder   implications   of   Law   Two   require   more   careful   and 
explicit  exposition. 

First  among  these  we  must  place  that  of  the  assumption,  taken 
for  granted  rather  than  expressly  stipulated  in  any  of  the  above 
formulations  of  Law  Two,  that  the  non-spatial  events,  absolutely 
constituting  the  cosmos  which  it  describes,  may  be  fixedly  and 
correctly  symbolized  by  the  purely  imaginary  or  conceptual  space- 
and-time  schemes  of  every  individual  mind.  The  general  grounds 
for  this  have  been  sufficiently  discussed. 

335-  The  more  intimate  implications  of  this  assumption  are, 
however,  momentous  and  far-reaching  in  the  highest  degree;   for 
they  involve  no  less  a  proposition  than  that  all  the  numberless 
quantities,    constituting   the    non-spatial    world    of    our    general 
hypothesis,   are   absolutely   such   that  they   figuratively   may   be 
regarded  as  if  proportional,  each  to  every  other,  in  all  the  same 
unique  geometric  relations  that  have  been  proven  to  obtain  among 
those  spatial  symbols  by  which  we  are  to  assume  them  to  be 
represented.     So  imperative  is  it  that  the  true  import  of  this  be 
correctly  comprehended,  and  neither  be  blindly  smuggled  in,  on 
the  one  hand,  nor  hastily  condemned  because  misconceived  to 
involve  more  than  is  warranted,  on  the  other,  that  we  must  imme 
diately  consider  certain  main  features. 

First,  here,  let  us  strive  to  grasp,  by  the  aid  of  a  concrete 
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example,   precisely  what   is   involved.      It  is   one   of   our   main 

assumptions  that  each  physical  point,  though  non-spatial  in  itself, 

may  permanently  be  represented  by  a  given,  spatially  conceived 

point  in  our  imaginary  but  fixedly  conceived  general  chart  or 

Scheme  of  Space;    and  that  the  absolute  quantities,  represented 

in  respective  portions  of  this  Space  Scheme,  may  be  regarded 

as  if  they  were  proportionate,  each  to  every  other,  in  all  the  same 

unique  geometric  relations  proven  to  obtain  among  the  imaginary 

parts  of  this  Scheme  that  thus  symbolically  represent  them.     For 

instance,  Law  Two  declares  that  every  physical  point  may  be 

assigned  proper  representation  in  an  imaginary  sphere  having  any 

given  point  of  change  as  its  centre.     Now  the  traditional  notion 

is  familiar  enough  that  every  point  of  ordinary  space  may  be 

regarded  as  the  centre  of  a  sphere  embracing  the  entire  universe ; 

and  the  general  notion,  therefore,  that  each  non-spatial  point  may 

be  figuratively  represented  by  a  fixedly  assigned  place  in  such 

a  sphere  is  easily  enough  grasped.     But  the  ease  of  this  notion 
should  blind  no  one  to  the  momentous  import  of  the  further 

assumption  of  Law  Two,  that  the  lawful  governance  of  the  uni 

verse  is  such  that  always,  when  any  qualitative  change  occurs  in 

any  given  point,  the  qualitative  condition  occurring  in  every  other 

point  may  be  regarded  as  of  such  a  particular  nature,  that  the 

exact  number  of  points  displaying  a  certain  quality  will  be  found 

not  only  precisely  to  correspond  to  the  number  of  points  repre 

sented  in  a  particular  spherical  plane  having  the  given  point  for 

its  centre,  but  also  will  occur  in  the  precise  outer  points  perma 

nently  symbolized  by  one  certain  spherical  plane  of  one's  Space 
Scheme,  and  no  other;   and  that,  therefore,  the  quantitative  sum 

of  those  displaying  one  sort  of  quality  may  always  be  regarded 

as  being  geometrically  proportionate  to  the  like  sum  of  those  dis 

playing  any  other  sort  and  represented  in  some  other  spherical 

plane;    a  proportion,  it  will  be  observed,  that  may  always  be 

expressed  by  the  entirely  unique  formula  4-Trr2,  in  which  r  repre 
sents,  ever,  still  other  momentous  facts  of  lawful  qualitative  gov 

ernance  and  their  permanent  representation  in  particular  parts  of 

our   Space   Scheme,  —  *.  e.,   the  respective  radii  of  the   several 

spherical  planes  or  shells. 

336.  Now  it  will  soon  be  found  that  this  main  assumption, 

regarding  the  lawful  governance  of  the  qualitative  occurrences 

of  physical  points  in  general  with  reference  to  the  quantitative 

sums  involved  in  each  or  any  given  event,  has,  at  the  first  glance, 
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very  much  the  appearance  of  surreptitiously  smuggling  into  our 
alleged  non-spatial  cosmos  all  those  unique  geometric  traits  which 
it  is  our  much  vaunted  boast  to  have  discarded.  And  so  indis 
pensable  is  it  that  what  is  false  and  what  is  true  in  this  appearance 
be  precisely  stated,  that  we  must  examine  this  with  special  care. 

That  this  may  be  done  the  more  effectively  let  us  first  note  the 
unique  nature  of  the  proportions  of  traditional  space.  Suppose 
I  arrange  25  merely  numerical  points  in  the  form  of  a  square, 

thus :    ••;-;.     Here  there  are  just  as  many  points  in  the  hypoth- 
enuse  as  in  the  side.     But  in  a  spatial  square  the  length  of  the 
hypothenuse  bears  a  unique  proportion  to  the  length  of  the  side. 
While  tiiere  are  but  five  points  in  the  hypothenuse  of  the  dia 
gram,  its  length,  proportionate  to  that  of  a  side  of  the  square    is 
represented   by  the  ratio  of  about   7.1    to   5.      And   something 
similarly  unique  holds  good  of  every  other  geometric  proportion. 
Now  having  reduced  our  outer  world  to  non-spatial  physical 

points,  allotted  these  to  representation  in  our  Space  Scheme  having 1  these  unique  proportions,  and  having  declared  that  the  abso 
lute  quantities,  represented  in  any  geometric  part  of  this  Scheme 
themselves  may  be  regarded  as  summatively  displaying  the  same 
unique  proportion  as  their  symbols,   the  crucial  question  rises, 
s  this  not,  in  fact,  simply  making  the  outer  world  spatial  again' in  precisely  the  way  it  has  ever  been  conceived,  and  in  flat  con 

tradiction  to  our  hypothesis  that  it  is  non-spatial? 
337-  This  question  must  be  emphatically  answered  in  the 

negative,  though  many  pages  must  be  written  before  the  matter 
may  be  made  fully  plain.  Perhaps  the  most  immediate  clue  to 
the  truth,  though  as  yet  a  crude  and  distant  one,  may  be  gained 
by  observing  that,  while  the  space  of  tradition  was  supposed  to 
be  both  forever  permanent  and  universal,  yet  such  absolute  spa- aousness  as  may  at  any  time  actually  be  evolved  under  our 
present  hypothesis  is,  at  best,  only  local,  presentative,  and evanescent. 

While  it  was  assumed  that,  for  convenience,  we  might  conceive 
the  world  to  be  comprised  of  infinitesimal  personalities,  such  as  to 
which  we  gave  the  name  of  physical  points,  yet  it  was  declared 

the  actual  existence  of  this  exact  type  of  personality  was 
likely  to  be  rather  the  exception  than  the  rule,  and,  in  any  case was  a  matter  for  specific  determination.  We  arrived  at  the 
notion  of  such  points,  by  conceiving  the  universe,  first,  to  be  non- 
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spatial  throughout  —  as  much  so  as  would  be  one  big,  universal 
smell  —  and  then  to  divide  into  innumerable  units  or  personali 

ties,  each  of  single  quality  and  quantity,  and  all  of  them  quanti 
tatively  equal.  This  done,  it  was  declared  that,  on  the  one  hand, 
we  could  keep  an  account  of  the  actual  conditions  and  events  of 
the  universe  by  means  of  these  theoretically  assumed  personali 
ties  or  physical  points,  and  that,  on  the  other  hand,  these  points 
were  purely  theoretical.  Here,  then,  two  distinct  questions  arise. 
First,  as  to  the  legitimacy  of  assuming  conditions  alleged  to  be 

purely  theoretical.  And,  second,  as  to  the  exact  nature,  relative  to 
the  problem  of  spaciousness,  of  those  conditions  that  are  not  theo 
retical,  but  are  actual. 

338.  As  to  the  first,  I  have  only  briefly  to  point  out  that  in  as 
suming  such  theoretical  conditions  we  are  doing  only  what  is  sim 
ilarly  done  everywhere  in  science.     For  example,  in  the  case  of 

Newton's  actions  and  reactions,  and  again  in  his  attractions  of 
gravitation.    Already  I  have  made  plain  that  these  are  purely  fic 
titious.     Yet  no  one  questions  their  legitimacy,  as  such,  or  their 
profit.     We  see  a  similar  method  pursued  in  every  branch  of 
mathematics  and  to  the  same  end.     And  upon  the  same  grounds 
there  should  be  no  question  of  the  legitimacy  of  making  the  the 
oretical  suppositions  we  have,  for  our  forelying  problems,  pro 

vided  they  may  be  proved  of  similar  service  in  the  actual  problems 
of  science.     And  this,  in  turn,  can  only  be  left  to  our  future 

pages  to  demonstrate.    In  short,  our  answer  to  this  much  of  our 
question  must  be  a  practical  one,  found  wholly  in  the  results. 

339.  Next  as  to  the  actual  nature  of  those  conditions,  which  we 
assume  to  treat  as  if  they  were  spatial,  universally,  at  the  same 
time  that  we  declare  they  are  not  this.     As  to  this  problem  we 

shall  find  it  necessary  to  consider  its  solution  under  three  heads,  — 

i.  e.,  the  spacious  nature  of  our  own  presentations ;    the  presenta- 
tive  conditions  of  personalities  in  general;     and  the  functional 
relations  of  qualities  in  general,  one  to  another. 

340.  As  to  the  first  we  recall  having  already  observed  that 
some  of  our  presentative  modes  are  in  certain  ways  spatial,  while 
others  are  in  no  sense  whatever  spatial.     To  the  latter  class  be 

long  all  our  presentations  save  our  dermal  and  visual  ones.     In 
what  ways  these  latter  are  spatial  will  be  one  of  our  most  inter 

esting  problems  in  psychology  to  determine.     That  they  are  spa 
tial  in  some  way,  no  one  should  doubt  who  but  opens  his  eyes 
and  regards  the  mental  picture  that  appears  spread  out  before 
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him.     And  just  here  we  may  well  observe  one  of  the  tricks  that 
History  so  often  plays  on  herself.     That  science  should  in  time 
discover  that  the  world  is  not  spatial  in  the  way  we  natively 
grow   up   to   regard   it   was   inevitable.      And   it   was,    perhaps, 
equally  inevitable  that,   the   illusion  being  discovered,   the  mo 
mentum  of  the  discovery  should  carry  immediate  judgment  so 
far  as  to  declare  that  mind  is  nowhere,  at  no  time,  and  in  no 
sense  spatial;    and  even  so  far,  as  we  have  seen,  as  to  declare 
it  is  nowhere  quantitative.     But  if  so  there  can  be  no  manner 
of  doubt  that  this  judgment  was  a  gross  miscarriage;    for  of  no 
empirical  fact  can  we  be  more  certain  than  that  our  visual  pres 
entations   are   both   quantitative   and    spread   out   in   a   manner 
which  the  word  "  spatial  "  more  exactly  describes  than  any  other. 

It  is  true  the  exact  nature  of  this  presentative  spaciousness 
has  heretofore  been  one  of  the  most  neglected  problems,  pro 
portionally  to  its  importance,  in  the  realm  of  psychology,  and  is 
one  that  hereafter  we  shall  be  called  upon  profoundly  to  con 
sider.     Just  what  opinions  we  shall  eventually  be  called  on  to 
form  of  it  is  not  certain;    that  is  to  say,  in  the  main  it  is  doubt 
ful    whether   we   must    regard    our   visual    presentations    as    bi- 
dimensional,  or  as  a  sort  of  pseudo  tridimensional  effect  wherein 
the  processes  of  kaleidoscopic  change  play  a  characterizing  role ; 
though,  with  the  little  that  has  already  been  said  of  the  role  that 
the  successive  or  kinetoscopic  processes  of  the  mind  are  likely 
to  play  in  the  apparent  tridimensional  aspect  of  visual  pictures, 
and  of  extension  in  general,  and  of  the  likelihood  that  this  pecu 
liar  aspect  might  vanish  wholly  were  the  mind  to  stand  still  and 
reveal  to  us  the  pure  presentative  nature  of  such  states,  there  is 
little  probability  that  we  shall  eventually  be  required  to  regard 
our  seeming  multi-dimensional  presentations  as  "  veritable  cubi 
cal  blocks."     Just  what  the  spacious  nature  of  such  states  will 
in  time  prove  to  be  we  must  not  here  stop  to  consider  minutely. 
But   this   much,   for  our  problem   in   hand,   we  may  now   bear 
in  mind  profoundly:    that  they  are  in  some  way  unmistakably spacious. 

341.  Over  the  second  matter,— i.e.,  the  presentative  conditions 
of  personalities  in  general,  —  and  over  the  question  whether 
we  are  smuggling  in  the  old  space,  we  need  pause  no  longer 
than  to  observe,  on  the  one  hand,  that  we  shall  not  be  in  a  posi 
tion  to  form  any  clear  idea  of  what  these  conditions  may  be  for 
the  outer  world  in  general  until  the  laws  of  presentation  and 
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personality  have  been  defined  with  some  explicitness  for  the 
human  mind;  and,  on  the  other  hand,  we  shall  be  in  no  posi 
tion  to  form  a  very  accurate  conception  of  the  general  conditions 
involved  in  our  Law  Two,  that  at  first  sight  look  like  the  old 
space  brought  back,  until  these  general  conditions  of  personality 
and  of  presentation  be  determined.  For  example,  until  we  know 
somewhat  more  of  the  laws  of  formation  of  our  own  presenta 
tions  and  personal  boundaries,  we  can  do  little  more  than  con 
jecture  whether  the  vast  interstellar  spaces  lie  all  in  one 
presentation  or  in  an  infinite  number;  whether  they  are  highly 
variegated,  qualitatively,  above  our  own  presentations,  or  are 
more  limited  and  uniform  in  qualitative  range;  or,  again, 
whether  the  atoms  constitute  single  personalities,  of  single  or 
of  varied  hue,  or  are,  rather,  embraced  within  larger  molecular 
units,  or  in  even  more  extended  areas  still.  But  the  one  definite 
thought  rising  from  all  this  indefiniteness  is,  that  whatever  ab 
solute  spaciousness  is  displayed  throughout  the  universe  is  of 
this  evanescent  and  psychological  sort,  circumscribed  within  each 
individual  personality  or  presentation,  which  mental  science  has 
not  yet  sufficiently  defined ;  and  that  in  laying  down  Law  Two 
we  have  no  more  smuggled  back  the  old  space  than  we  have  made 
visual  presentations  veritable  blocks  by  recognizing  that  they  are 
pictorially  spread  out  and  kinetoscopically  transformative. 

342.  It  is,  however,  the  third  matter,  —  i.  e.,  the  functional 
relations  obtaining  between  qualities  and  presentations  in  general, 

—  bearing  on  the  main  question  in  hand,  that  will  throw  most 
explicit  illumination  on  the  absolute  conditions  of  the  universe 

at  large,  theoretically  formulated  by  Law  Two,  when  these  so- 

called  "  functional  relations  "  are  fully  expounded.  Already  our 
many  foregoing  discussions  of  this  Introduction  have,  as  I  hope, 
thrown  cogent  light  on  them.  They  have  shown  that  physical 
points  and  the  ultimate  constituents  of  the  universe  in  general 

are  not  "  related  "  in  any  absolute  sense  whatever.  They  have 
emphasized  the  fact  that  so-called  relations  of  every  sort,  or,  to 
be  more  exact,  all  processes  of  relation,  are  particular  thought 
processes,  and  that,  outside  of  minds  that  think  in  the  compli 
cated  ways  we  do,  the  absolute  events  of  the  world  are  not  even 
thought  of  as  being  related  or  as  standing  in  any  sort  of  relation 
one  to  another.  They  have  made  plain  that  the  illusion  of  their 
seeming  to  act,  or  to  exist,  in  certain  relations  is  an  illusion  of 
our  thought  processes  that  have  their  foundation  and  warrant 
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solely  in  the  general  lawfulness  of  the  universe;  that  is  to  say, 
these  "  thought  relations  "  are  purely  inferential,  and  are  based 
neither  on  any  causal  nor  any  logical  connections,  but  may  be 
assumed  to  be  valid  only  because  of  the  general  lawfulness  in 
accord  with  which  all  events  occur,  these  thought  processes  among 
the  rest.  They  have  demonstrated  that  the  only  sort  of  absolute 
conjunction  or  togetherness  is  the  sort  exemplified  within  pres 
entations;  that  physical  points  and  personalities  generally  are 
absolutely  disjoined  and  unrelated;  that  even  their  lawfulness 
is  disjoined;  and  that,  though  factual  in  itself,  it  can  alone  be 
described  as  factual  by  inference,  and  exclusively  by  means  of 
the  self-contained  processes  of  each  individual  mind. 

343.  In  the  light  of  all  these  discussions,  then,  it  should  ap 
pear  unmistakable  that  the  conditions  assumed  by  our  hypothesis 
and  involved  in  Law  Two  are  far  and  away  from  being  the  old 
space  brought  back;  and  also  their  illumination  should  not  fail 
to  suggest  a  clearing  outline  of  the  real  conditions  now  sup 
posed,  and  of  the  nature  of  Law  Two  with  reference  to  them. 
When,  in  discussing  this  Law,  any  given  distance  is  mentioned, 
as  that  from  the  earth  to  the  moon,  and  it  is  assumed  that  this 
distance  may  be  theoretically  represented  by  a  certain  number 
or  quantity  of  physical  points  represented  by  a  definite  line  of 
our  space  scheme,  it  should  be  clearly  grasped  that  this  assump 
tion  does  not  presume  the  actual  conditions  symbolized  by  a 
right  line  running  between  the  two  orbs,  to  be  comprised  of 
numberless  infinitesimal  and  "  bead-like "  personalities,  during 
the  application  of  Law  Two,  or  perhaps  ever.  It  should  be 
understood  that  these  actual  conditions  are  not  presumed  to  be 
known;  that  the  component  personalities  and  presentations  of 
the  interlying  space  and  of  the  "material  particles"  involved 
may  be  anything  they  may  be,  —  from  "  one  vast  smell  "  to  "  a 
multitude  of  mental  nondescripts "  as  yet  not  definitely  con 
ceivable.  What  is  assumed  is,  that  these  presentative  and  per 
sonal  conditions  are  such  as  comprise  absolute  qualitative  and 
quantitative  traits  whose  changes  occur  according  to  a  certain 
universal  lawfulness  that  may  be  correctly  symbolized  within 
our  space-and-time  scheme,  and  abbreviatingly  formulated  by  our 
verbal  description  called  Law  Two.  So,  too,  when  it  is  declared 
that  the  centres  of  the  earth,  moon,  and  sun  are  connected  by 
straight  lines  that  form  a  triangle  whose  sides  respectively  in 
volve  quantitative  traits  as  unique  as  those  of  a  hypothenuse; 
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again  it  is  not  conceived  that  these  quantities  actually  fulfil  the 

condition  of  bead-like  personalities  symbolized  by  straight  lines, 
but  only  that  the  absolute  qualitative  and  quantitative  conditions 
involved  are  such  that  they  may  be  descriptively  formulated  by 
us  in  definite  ways. 

How  it  happens  that  the  universe  is  such  that  it  may  be  thus 
symbolized  and  formulated  within  the  human  mind,  and  that, 
too,  upon  no  other  ground  than  that  of  factual  lawfulness,  is 
indeed  the  sum  of  all  mysteries.  But  this  we  in  no  way  attempt 
to  explain,  and  for  our  general  assumption  regarding  this  we 
make  no  more  exalted  claim  than  that  the  summative  wisdom 

of  past  philosophy  and  science  has  evolved  it,  and  that  it  appears 
to  embody,  better  than  any  other  hypothesis,  the  sum  of  all 
scientific  knowledge  and  investigation. 

In  short,  the  system  of  laws,  to  be  expounded  in  minute  and' 
exact  detail  in  this  Treatise,  is  declared  to  be  but  the  inevitable 
and  culminating  formulation  of  the  main  branches  of  science 
in  their  combined  teaching,  and  is  the  result  of  developing 

the  "  intellectual  order  "  of  Lotze,  the  "  symbolized  order "  of 
Professor  Wundt,  and  the  latest  requirements  of  current  physics 
to  clear,  exact,  and  workable  statements,  such  as  may  be  actually 
applied  in  the  practicable  business  of  all  the  sciences.  And  as 
such  it  is  hoped  they  will  rise  to  definite  and  familiar  compre 
hension  ere  the  forelying  exposition  of  them  is  ended. 

344.  These  deeper  matters  involved  in  Law  Two  having  been 
in  a  measure  elucidated,  we  may  glance  at  its  several  formula 
tions  (a),  (b),  (c),  and  (d). 

Regarding  (a)  and  (b)  it  may  be  observed  that  the  first  ex 

presses,  in  the  all-inclusive  relations  of  a  universal  sphere,  what 
is  expressed  for  each  individual  point  in  the  second. 

The  "  motion  "  defined  in  (c)  demands  a  further  word.  If, 
however,  reference  be  made  to  the  diagram  in  §  333,  it  will 
be  seen  that  each  individual  quality,  appearing  at  any  instant 
and  represented  at  any  given  height  in  the  central  ordinate  OX, 
will  appear  in  the  next  succeeding  instant  at  the  same  height 
in  the  next  following  ordinate  to  the  right  or  from  the  centre; 
that  this  will  be  represented  in  a  line  drawn  parallel  to  OR,  and 
similarly  of  every  other  given  quality;  and  that  such  parallel 
lines  will  exhibit  the  phenomena  of  the  prairie-fire  motion  of 
some  single  quality  along  them,  outwardly  from  the  centre,  and 
uniformly  from  point  to  point  in  each  successive  instant  of  time, 
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for  so  long  as  the  central  change  or  initial  impulse  continues. 
It  is  this  phenomenon  of  "motion"  formulated  by  (c)  that  will 
prove  of  chief  interest  in  our  future  physical  discussions.  And 
of  special  moment  will  be  the  case  of  "  bodily  motion,"  where 
not  a  single  quality,  as  in  the  present  diagram,  is  conceived  to 
move  outwardly  or  onwardly  along  the  parallel,  but  rather  a 
permanently  sustained  height,  as,  for  example,  the  whole  of  OX 
will  be  conceived  to  move  en  masse  or  simultaneously,  though 
still  in  full  accord  with  Law  Two,  in  a  similar  manner  as  to 
time  and  direction  as  the  single  quality  above  discussed. 

Regarding  formula  (d),  it  will  presently  be  shown  that  the 

phrase  "  amount  of  energy,"  stored  or  expended,  is  synonymous 
with  "  scale  distance  "  through  which  any  point  changes,  quali tatively,  up  or  down  the  Scale  of  Change.  Formula  (d),  there 
fore,  may  be  said  to  express  Law  Two  with  reference  to  the 
universal  redistribution  of  energy,  accompanying  any  given  or 
initial  impulse. 

345.  Having  marked  out  the  general  scope  of  Law  Two  in 
some  of  its  main  expressions,  the  following  comments  may  be 
of  profit,  before  entering  upon  its  development  in  detail. 

346.  In  its  most  general  feature  this  Law,  like  every  other, 
is  expressive  of  the  world's  lawfulness,  and  elucidates  the  essen 
tial  nature  of  this  lawfulness  as  comprised  in  the  fact  that  all 
concrete  qualitative  and  quantitative   conditions   are   ever   such 
that  they  conform  to  various  verbal  descriptions.     Because  of 
this  invariable  conformity,  if  a  part  of  the  conditions  covered 
by  any  particular  description  or  formulated  law  be  known,  the 
remainder  may  be  discovered.     Herein  lies  the  basis  and  possi bility  of  all  science. 

When,  however,  it  is  said  that  this  lawfulness  is  variously 
expressible  in  different  formula,  it  should  be  observed  that, 
openly  enough,  the  difference  of  these  formulae  is  but  expressive 
of  different  ways  of  describing  the  same  facts  by  us ;  is  only  the 
result  of  approaching  the  same  facts  from  different  points  of 
view,  different  methods  of  investigation  and  bookkeeping,  and 
with  different  language.  As  examples  of  this  are  the  formulse 
(a)>  (b),  (c),  and  (d),  which  describe  the  same  facts  now  in 
terms  of  spherical  planes,  now  of  radii,  now  of  motion,  now  of 
energy,  and  again  of  still  more  elementary  qualities,  quantities, 
and  changes.  The  importance  of  ever  bearing  in  mind  a  keen 
discrimination  between  the  factors,  in  any  scientific  or  philo- 
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sophic  description,  that  are  expressive  of  the  mind  that  thinks 
them,  and  those  that  are  expressive  of  the  facts  thought  of, 
furnishes  unmistakably  the  most  important  canon  in  the  whole 

procedure  of  knowledge,  and  is  of  especial  moment  in  our  fore- 
lying  discussions. 

347.  The  significance  of  the  two  phrases,  "amount  of  change" 
and  "  amount  of  energy,"  occurring,  as  they  do  above,  for  the 
first  time  as  accepted  terms  for  this  Treatise,  cry  especially  for 
explanation.     Already  the  reader  will  have  suspected  that  they 
are  to  be  used  as  equivalent  phrases,  and  descriptively,  in  terms 
of  our  figurative  and  purely  theoretical  Scale  of  Change,  both  of 
the  scale  distance  through  which  any  physical  point  may  be  re 
garded  as  transforming  in  changing  from  one  quality  to  another, 
and  of  the  scale  height  which  any  given  quality  may  be  regarded 
as  registering  above  the  norm  of  the  Scale.     In  the  latter  case 
a  certain  amount  of  change  or  energy  may  be  regarded  as  already 
stored  and  potential  in  the  given  point.     In  the  former  case  a 
certain  amount  of  change  or  energy  may  be  regarded  as  exer 

cised,  —  as  expended  if  the  change  is  downward  in  the  scale, 
and  as  actively  stored  if  the  change  is  upward. 

348.  We  are  soon  to  expand  Law  Two,  in  recensed  terms 
of  this  Treatise,  through  all  the  more  elementary  formulas  for 
length,  time,  speed,  acceleration,  momentum,  force,  work,  etc., 
of  ordinary  physical  text-books.     Preparatory  to  doing  this  and 
to  attempting  to   develop  these   details   with   precision,   it   will 
be  of  advantage  to  follow  through,  in  a  rougher  manner,  the 
successive  events  that  may  be  supposed  to  result,  in  accord  with 
Law  Two,  from  any  concrete  central  change  or  activity.     And, 
in  doing  this,  we  may  best  use  the  familiar  phrases  of  current 
physics.     When  a  partial  understanding  is  thus  secured  of  the 
main  notion,  the  new  and  rehabilitated  significance  to  be  given 

each  phrase  finally  may  then  be  particularly  and  exactly  brought 
to  view  with  greater  ease  and  surer  comprehension. 

Conceiving,  then,  all  the  physical  points  of  the  cosmos  to  be 
fixedly  symbolized  within  our  universal  Space  Scheme,  and  our 
attention  directed  specially  to  any  given  point  x,  which  there 
upon  may  be  regarded  as  the  centre  of  a  universal  sphere,  and 
which  I  will  hereafter  call  a  Primary  Sphere,  let  all  the  points, 
at  the  beginning  of  our  survey,  be  of  the  norm  quality.  Then 
let  x  change  upward  in  the  scale  a  distance  E.  An  amount  of 
energy,  E,  thereby  becomes  stored  in  x. 
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Turning,  next,  to  any  point  y,  lying  at  D  units  of  distance 
from  x  along  any  radius  of  this  Primary  Sphere,  we  now  find, 
by  applying  Formula   (b),  that  3;  has  changed  upward  in  the 

•p 

scale  

a  
distance  

registered  

by  
_ =   
and  

has  

stored  

an  
amount  

of E  E 
energy  also  expressed  by  •=.     This  expression  -==,  therefore,  is 

universal  both  for  registering  the  quality  resulting  in  any  point 
and  the  energy  exercised  in  that  point,  by  reason  of  any  activity 
in  any  other  point;  and  for  this  reason  it  is  to  be  regarded  as 
the  universal  expression  of  Law  Two  for  Formulae  (b)  and  (d). 

Also,  every  other  point  lying  in  the  same  spherical  plane  with 
p 

y  now  displays  the  same  quality  as  y,  expressed  by  -y^,  and  also 
P 

has  stored  an  amount  of  energy  _•= .    The  entire  plane,  therefore, 

27 

now  
displays  

uniformly  

the  
quality  

-=%,  
and  

has  
stored  

a  sum  
of 

energy  equal  to  that  stored  in  each  of  its  component  points  mul 
tiplied  by  the  number  of  those  points  or  by  its  area,  —  i.  e., 
E  E 
-™  x  47r  D2  =  4?r  E.     Since  r  =  D,  the  expression  -^  is  universal 

for  registering  the  quality  resulting  in  any  spherical  plane  by 
reason  of  any  activity  at  its  centre ;  and  the  expression  4  TT  E  is 
universal  for  the  sum  of  energy  exercised  in  that  plane  from  the 
same  central  source,  and  for  this  reason  is  to  be  regarded  as  the 
universal  expression  of  Law  Two  for  Formula  (a). 

Inasmuch  as  47r^>,  expressive  of  the  total  energy  stored  in 
each  plane,  is  constant  for  every  spherical  plane  of  the  same 

4  7T  E  E 

sphere,  and  =  -=,  expressive  of  the  energy  stored  in  each 

point  of  any  plane  having  for  its  radius  a  determined  value  for 
D,  is  constant  for  every  point  in  that  plane,  therefore  these  con 
stant  expressions  exemplify  the  demand  of  Formula  (a)  that 

"  the  sum  —  of  change  —  occurring  in  each  spherical  plane  hav 
ing  the  same  point  as  its  centre  is  equally  distributed  through 
out  that  plane,  and  is  equal  to  that  in  every  other  such  plane." 

349.  Even  at  this  preliminary  stage  in  our  physical  studies 
it  will  prove  of  advantage,  by  way  of  having  oriented  what  is 
to  follow,  to  have  in  eye  certain  suggestions  regarding  the  far- 
reaching  significance  of  Law  Two  that  are  to  develop  to  more 
explicit  application  as  we  proceed. 
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350.  The  first  of  these  couples  our  Law  Two  with  Newton's 
Law  of  Gravity.    Though  the  complete  embodiment  of  the  essen 

tial  principle  of  Newton's  conception  in  our  Law  Two  can  be 
demonstrated  only  under  the  further  conditions  to  be  stipulated 
in  our  Law  Three,  and  yet  to  be  stated,  nevertheless  I  now  de 

clare  that  his  so-called  "  force "  or  "  attraction,"  exercised  by 

every  particle  on  every  other,  is  to  be  identified  with  the  "  force  " 
or  "  influence "   exercised  by  every  changing  point  or  quality 

upon  every  other  point  or  quality.    That  Newton's  Law  and  our 
Law  Two  have  at  least  one  feature  strikingly  in  common  cannot 
fail  to  be  discovered  at  a  glance;    namely,  that  both  of  their 
results  vary  inversely  as  the  square  of  the  distance  concerned, 
—  that  a  certain  resultant  strain  of  attraction  thus  varies  under 
The   Law   of   Gravitation,    and   a   certain   resultant   qualitative 

change  varies  in  precisely  the  same  proportion  under  our  Law 
Two. 

Just  how  these  resultant  strains  or  qualitative  changes  are  to 
be  reconciled  in  identity  we  need  not  consider  till  later.  But 
taking  for  granted  tentatively  that  this  is  to  be  done  conclusively, 
it  may  even  here  be  pointed  out  that  the  decrease  of  effect,  pro 

portionately  to  the  square  of  the  distance,  which  is  a  feature  of 

both  Laws,  appears  to  be  founded  in  the  equal  distribution,  uni 
versally  in  every  direction,  of  the  force  or  energy  displayed  by 

any  point  in  motion,  or,  in  our  lingo,  of  the  effects  of  its  quali 
tative  change,  and  in  the  geometric  proportions  obtaining  between 
the  component  points,  radii,  and  spherical  planes  of  the  universal 
sphere  involved  in  the  mode  of  distribution;  appears,  in  short, 
to  rest  upon  these  simple  explanations,  rather  than  upon  more 
difficult  and  obscure  ones,  such  as  for  which  physics  has  been  long 
and  vainly  seeking. 

351.  Regarding  the  second  factor  in  Newton's  famous  Law, 
namely,  "  mass,"  I  will  but  here  state,  briefly  and  dogmatically, 
what  will  be  fully  demonstrated  further  on;    i.e.,  that  the  so- 
called  "  mass  "  of  any  particle  is  but  another  name  for  the  quali 
tative  scale  height  displayed  in  any  particle,  —  a  height  of  energy 
that  is  potentially  stored  in  any  point  when  its  quality  is  main 
tained  during  rest,  and  that  is  discharged  or  expended  in  or 

exercised  by  each  successive  point,  in  the  pseudo  or  prairie-fire 
movement  of  that  sustained  height,  along  any  line.     And  this 

being  demonstrated,  I  shall  then  show  that  the  factor  in  Newton's 
"  attraction  "  expressed  by  the  product  of  the  masses  of  the  par- 
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tides  involved  is  but  a  complication  of  our  Law  Two,  and  no  more 
needs  to  be  brought  into  its  fundamental  statement  than  Boyle's 
Law  for  gases,  Joule's  Law  for  electric  currents,  or  any  other 
such  subsidiary  law  for  similar  physical  complications. 

352.    The  second   suggestion   couples,   similarly,   our   Second 
Law  with  Newton's  First  Law  of  Motion.     This  Law,  in  New 
ton's  words  reads  as  follows:    "Every  body  continues  in  a  state of  rest  or  of  uniform  motion  in  a  straight  line,  except  in  so  far 
as  it  may  be  compelled  by  force  to  change  that  state."    Already 
I  have  often  pointed  out  that  curved  motions  are,  in  fact,  as 
natural  and  primary  as  straight-lined  ones;  that  with  all  "  forces  " 
reduced  to  theoretical  fictions,  the  forces  that  Newton  stipulates 
as  necessary  "  to  change  the  direction  of  any  motion  "  must  also 
be  recognized  to  be  fictions,  —  fictions  that  are,  nevertheless,  of 
indispensable  value  to  physics.    Our  present  suggestion,  therefore, 
has  cogency  rather  in  indicating  the  limited  field  of  phenom 
ena  to  which  Newton's  First  Law  applies,  and  that  its  essen 
tial  truth  is  knit  up  into  a  much  larger  and  more  fundamental 
truth  within  our  Law  Two.    While  by  Newton's  Law  all  motion 
is  conceived  to  involve  the  translation  of  the  same  body  from 
place  to  place,  by  our  theory  of  prairie-fire  motion  and  under 
our  Law  Two  each  component  point  of  any  motion  is  regarded 
as  a  local  change  whose  effects,  figuratively  speaking,  constitute 
a  universal  motion,  from  that  initial  point  of  change,  equally  in 
every  direction.     And  while,  as  formulated  in  (b),  each  radial 
component  of  this  universal  sphere  of  motion  is  to  be  regarded 
as  proceeding  endlessly   in  a  straight  line,   or  in  accord  with 

Newton's  Law  One,  yet,  as  I  have  above  said,  this  is  but  a  single element  in  the  larger  law  of  endless  spherical  motion,  or  of  simul 
taneous  motion  along  every  other  straight  line  passing  through 
the  point  of  initial  change.     In  a  certain  sense,  therefore,  it  may 
be  claimed  that  Newton,  in  his  First  Law,  formulated  but  so 
much  of  our  Second  Law  as  applied  to  the  single  feature  or 
element  of  it  that  fell  under  his  attention;    and  that  even  then, 
as  we  shall  show  in  expounding  Law  Three,  he  formulated  this 
single  feature  in  a  way  vastly  misleading  unless  corrected  by complicating  conditions. 

How  it  happens  that  so-called  translations  appear  to  contradict 
our  Law  Two,  by  the  seeming  continuation  of  the  same  thing  or 
body  in  a  single  path,  rather  than  dissolving,  as  it  were,  in  every 
direction,  as  this  Law  demands,  or  why,  for  example,  a  cannon- 
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ball  appears  to  move  steadily  forward,  rather  than  is  disseminated 
along  every  radius  of  a  sphere,  is  to  be  explained,  as  needs  hardly 

be  said,  by  the  illusion  of  prairie-fire  motion  already  made 
familiar.  All  this  will  be  reduced  to  precise  formulation  further 
on.  And  for  the  present,  as  a  dark  adumbration  of  what  is  to 
follow,  it  is  sufficient  to  state  that  our  three  new  laws  are  to  carry 

Newton's  several  principles  a  step  backward  in  the  field  of  fun 
damental  explanation  by  uniting  them  in  a  larger  and  more  uni 
versal  principle  than  Newton  seems  to  have  conceived;  and  that 
is  the  direct  and  inevitable  outcome  of  coupling  his  profound 
discoveries  with  the  subsequent  progress  of  all  the  sciences, 
practical  and  philosophical. 

353.  The  third  suggestion  regarding  the  significance  of  Law 
Two  is  one  that  couples  it  with  the  principle  of  The  Conservation 
of  Energy.     By  Law  Two,  when  any  point  stores  energy,  every 
other  point  also  stores  energy.     If  this  were  the  whole  of  the 

matter  it  would  manifestly  conflict  with  the  above  abundantly- 
established  proposition.     In  stating  Law  Three,   however,   the 
cosmic  fact  will  be  therein  formulated,  that  the  actual  distribu 
tion  of  physical  points  throughout  the  universe  is  such  that  the 
number  and  sum  of  influence  of  those  at  any  time  changing 

upward  in  the  Scale  of  Change  is  perfectly  balanced  by  the  num- 
t>er  and  influence  of  those  simultaneously  changing  downward  in 
the   Scale.     And   from  this  the  fact  will  be  deduced  that  the 

explanation  of  Conservation  may  be  carried  fundamentally  back 
ward  by  dividing  it  between  two  principles,  one  of  which  for 
mulates  the  actual  distribution  of  the  qualities  of  the  universe, 
and  the  other  of  which  formulates  their  law  of  change.     But  of 
this  more  hereafter  in  discussing  Law  Three. 

354.  Having  thus  roughly  oriented  Law  Two,  each  of  its 
main,  elementary  implications  must  now  be  brought  to  precise 
individual  statement.     This  we  may  best  do  by  beginning  at  the 
centre  of  our  primary  sphere  of  motion  and  considering  each 
detail  thence  outward. 

355.  ENERGY:  Figuratively,  the  number  of  qualities  or  "  dis 
tance  "  lying  between  any  quality,  in  tlw  Scale  of  Change,  and 
the  norm  of  that  Scale,  may  be  said  to  indicate  its  energy.     Or, 

again,  energy  is  the  "  scale  height "  of  any  quality.     And,  still 
again,  it  may  be  called  the  "  tendency  "  of  any  quality  to  change. 
When  the  quality  of  any  point  rises  or  falls  in  the  Scale,  it 

may  be  said,  respectively,  to  store  or  to  expend  energy.    Abso- 
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lutely  there  is  no  such  thing  as  "  energy  " ;  and  the  word  is  but 
a  descriptive  term  for  certain  changes  that  actually  happen  or 
are  theoretically  conceived  to  happen. 

If  energy  be  regarded  as  the  "  tendency  "  of  any  quality  to 
change  toward  the  norm,  the  purely  descriptive  pregnancy  of  the 

word  must  not  be  overlooked.  All  that  this  "  tendency  "  indi 
cates  is  that  we  are  to  conceive,  for  purposes  of  scientific  book 
keeping,  that  the  quality  always  would  change  in  a  certain  way 
under  Law  One,  did  not  the  fact  of  its  changing  in  a  contrary 
way  compel  us  to  chronicle  that  exception  by  calling  into  play 

some  other  qualifying  "  law  "  or  system  of  accounts.  It  is  this 
"always  would,  except"  that  the  word  "tendency"  indicates; 
and  as  often  as  not  the  actual  change  is  contrary  to  this 
"  tendency." 

356.  ABSOLUTE  MEASUREMENTS  OF  ENERGY.  Being  a  fiction 
that  applies  to  the  successive  changes  occurring  wholly  within 
any  infinitesimal  point,  energy  is  not  measurable  by  any  absolute 
quantity  within  these  changes  themselves. 

Given  any  point  a,  let  it  change  repeatedly.  We  then  speak 
and  think  of  a  series  of  changes,  and  of  there  having  been  a  num 
ber  of  qualities.  This  thinking,  however,  is  in  us;  and  while 
we  think  of  there  having  been  a  number  or  series  of  qualities, 
yet  there  was  but  one  quality  or  quantity  at  the  outset,  and 
never  at  any  time  more  than  one.  And  if  we  confine  the  word 

"  absolute  "  to  what  actually  exists  at  any  given  time,  plainly, 
then,  number  is  not  an  absolute  trait  of  such  successive  changes, 
and  energy  is  no  absolute  numerical  measure  of  change. 

More  plain  is  it  that  energy  is  not  an  absolute  extensive 

quantity,  for  in  the  changing  point  there  is  never  absolutely 
but  one  infinitesimal  quantity. 

That  "  time "  is  not  an  absolute  attribute  of  change  or  of 
so-called  "  series  of  changes  in  themselves  "  is  not  so  clear.  It 
is  to  be  noted,  however,  that  the  notion  of  there  having  been  a 
lapse  of  time  while  a  series  of  changes  has  transpired  in  a  is  a 
notional  process  in  our  minds,  got  in  the  same  way  as  the  notion 
that  there  has  been  a  series  of  several  qualities.  Both  notions 
are  memory  processes  in  us.  And  presently  I  shall  show  that 
the  notion  that  time  is  an  absolute  quantitative  trait  of  change 
is  an  illusion  of  the  same  sort  as  that  by  which  energy  has 
traditionally  been  conceived  to  be  a  measurable  entity. 

Tentatively,  then,  let  us  assume  that  the  concepts  of  number, 
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extension,  and  time  cannot  be  applied  absolutely  to  successive 
changes ;  for  example,  to  those  in  our  point  a.  We  assume  every 
point  to  be  an  absolute  quantity,  but  we  regard  it  as  remaining 
constant  throughout  all  successive  changes  transpiring  in  itself; 
it  never  increases  or  lessens,  and  therefore  it  can  never  be  a 

measure  of  the  energy  of  that  point.  And,  since  it  is  the  sole 

quantitative  trait  of  that  point,  therefore  the  "  energy  "  of  any 
point  can  be  no  absolute  measure  of  anything  or  at  all. 

357.  SO-CALLED  MEASUREMENTS  OF  ENERGY  OR  CHANGE. 
Though  successive  changes  are  not  measurable  in  themselves, 
yet,  because  of  their  lawfulness,  they  may  be  regarded  as  pro 
portionate  to  events  that  are  measurable,  and  these  latter  may, 
in  turn,  be  regarded  as  measures  of  the  successive  changes;  also 
of  their  energy. 

Examples  of  this  abound  everywhere.  When  a  physicist,  as 

he  says,  measures  the  impelling  force  of  a  cannon-ball,  he  does 
not  measure  the  causal  impulse  directly,  but  rather  its  spatial 
effects;  and  then  he  estimates  that  the  cause  must  have  been 

proportionate  to  these  effects.  And  so,  similarly,  when  certain 
initial  changes  occur  or  are  expended  at  the  centre  of  our  sphere 
of  motion,  though  these  successive  changes  are  not  measurable 
in  themselves  or  directly,  yet,  in  accord  with  Law  Two,  they  are 
accompanied  by  lawfully  spreading  waves  of  motion  through 
out  that  sphere  that  are  measurable  and  may  be  regarded  as 
proportionate  measures  of  the  central  changes  or  expended 
energy. 

This  is  the  comparatively  simple  truth.  Traditionally,  physics, 
misconceiving  what  really  happens,  has  created  numerous  fictions, 

such  as  "  force,"  "  energy,"  "  time,"  etc.,  to  account  for  its  meas 
urements;  and  has  either  bestowed  these  as  attributes  upon 
outer  things,  or  erected  them  as  outer  entities  themselves.  Hav 
ing  shaken  off  these  fallacies,  we  are  no  longer  to  look  for 
measurable  quantities  of  any  sort  intrinsic  to  successive  changes 
in  themselves,  but  it  is  our  task  solely  to  describe  the  sort  of 
immensurable  changes  occurring  in  central  points,  and  of  men 
surable  ones  occurring  throughout  the  resultant  sphere  of  mo 
tion,  in  accord  with  our  Three  Fundamental  Laws.  In  doing 
this,  however,  it  will  most  frequently  be  convenient,  for  brevity, 
to  speak  of  the  measurements  made  in  the  sphere  as  if  they 
were  real  measurements  of  the  central  changes  themselves,  and 
in  the  customary  language  of  physics.  But  always  this  must  be 
interpreted  in  the  manner  here  explained. 
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358.  LINEAL. MEASURES  OF  ENERGY.  All  lengths  along  radii 
of  any  sphere  of  Motion  may  be  regarded  as  proportionate  meas ures  of  its  initial  energy. 

11  Initial  Energy  "  has  been  above  defined  as  a  term  describing the  lawful  relation  that  may  be  regarded  as  obtaining  between 
the  successive  qualities  occurring  in  any  point  and  the  qualita 
tive  changes  constituting  the  resultant  Sphere  of  Motion  from that  point. 

This  has  already  been  diagrammatically  represented  in  §  333. 
And  it  is  there  to  be  observed  that  the  length  assigned  to  the 
central  ordinate,  and  proportionately  to  each  other  ordinate,  is 
both  figurative  and  arbitrary,  and  represents  nothing  absolutely 
found   in  the  changes   within  themselves.      In   themselves   such 
changes  have  no  length  or  quantity  of  any  sort  corresponding 
to  what  is  there  represented  as   "  the  length   of  their   series." 
All  that  any  ordinate  can  quantitatively  represent  of  the  absolute 
nature  of  such  changes  is  the  numbering  by  us  of  certain  quali 
ties,  each  of  which  possessed  one  single  and  similar  quantity; and  this  numbering  by  us  no  more  produces  more  than  the  one 
absolutely   transforming  quantity  than   the  counting  of  a  cent 
ten   times  produces   ten  cents.      Figuratively,   to   represent   this 
"numbering  by  us,"  however,  any  scale  of  drawing  whatever may  be  chosen;    and  one  where  the  scale  of  length   for  thus 
representing  the  ordinates  is  the  same  as  that  for  representing 
the  radial  distances.     Wherefore  it  holds  good,  in  this  figurative 
sense  and  for  keeping  an  account  of  such  changes,  that  every 
length  along  any  radius    (and,   indeed,   any  length  whatsoever 
throughout  any   Primary   Sphere,   if  its  proper  relations  under 
Law  Two  be  duly  regarded)   may  be  taken  as  a  proportionate 
measure  of  the  energy  displayed  at  the  centre  or  in  any  part. 

359.  NUMERICAL  ESTIMATES  OF  CHANGE.  These,  like  so- 

called  lineal  measures  of  change,  are  merely  figurative' and  they rather  describe  the  lawfulness  that  obtains  between  different  parts than  any  quantitative  trait  of  the  changes  in  themselves. 
Already  I  have  said  that  number,  like  extension  and  time,  does 

not  apply  absolutely  to  so-called  successive  changes.  When  a 
quality  changes  to  a  single  other  quality,  we  represent  it,  per 
haps,  on  our  Scale  of  Change  as  transforming  through  a  certain 
number  of  intervening  qualities.  I  have  stated  that  we  are  to 
leave  undetermined  whether  or  not  it  actually  changes  thus  con 
tinuously  through  intermediate  states.  But  in  any  case  the  sole 
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quantitative  trait  involved  in  the  total  change  is  constant  through 

out.  And  in  the  absolute  sense  we  can  no  more  say  that  the 

number  of  qualities  has  increased,  than  that  the  single  quantity 

has  been  extended  to  a  longer  quantity.  Plainly  here  is  a  prob 

lem  that  demands  close  examination. 

Referring  back  to  the  diagram  in  §  333  it  may  seem,  at  first 

sight,  as  proper  to  conceive  the  qualities  i',  2',  3',  4',  5'  ...  ^ 

supposed  to  be  strung  on  the  ordinate  OX  —  to  represent  an  abso 

lute  number  of  qualities  occurring  successively  in  the  central  point, 

as  to  conceive  the  points  i,  2,  3,  4,  5>  etc-  ~  shown  on  the  abscissa 

OR  —  to  represent  an  absolute  number  of  qualities  occurring  suc 

cessively  in  these  latter  points.  Examination,  however,  proves 

this  to  be  an  illusion  of  this  figurative  mode  of  representation. 

The  illusion  will  be  partly  detected  if  the  qualities  be  regarded 

as  colors,  and,  instead  of  being  distributed  in  separate  points  at 

comparatively  long  distances  apart,  to  be  spread  continuously 

along  the  lines  of  the  diagram,  in  the  order  of  the  spectrum. 

Under  such  conditions,  as  is  well  known,  they  are  no  longer 

numerable,  save  artificially  or  figuratively;  no  man  can  number 

the  colors  of  the  rainbow.  But  this  is  not  the  whole  of  the  matter. 

For  while  the  qualities  distributed  along  the  radius  symbolize  as 

many  absolute  quantities  or  physical  points  as  there  are  spatial 

points  in  any  length  of  that  line,  quite  contrastingly  to  this  the 

qualities  distributed  along  the  ordinates  symbolize,  respectively 

for  each  ordinate,  only  the  one  infinitesimal  quantity  represented 

by  the  point  from  which  that  ordinate  is  drawn.  While,  there 

fore,  we  may  properly  regard  lengths  on  the  radius  as  pro 

portionately  symbolizing  the  number  of  absolute  quantities  or 

qualities  they  represent,  yet  corresponding  lengths  on  the  ordinates 

cannot  be  regarded  as  symbolizing  proportionate  numbers  of 

absolute  qualities  in  changes  of  the  points  they  represent. 

As  a  key  to  this  vexing  matter  I  may  state  that,  in  proper  place 

in  chapters  on  psychology,  I  shall  maintain  that  all  our  percep 

tions  and  ideas  of  difference,  numerically  quantitative  or  other 

wise,  derive,  within  our  mental  life,  from  our  presentatively 

spatial  quantities;  that  our  perceptions  of  differences  must  be 

carefully  distinguished,  on  the  one  hand,  from  the  absolute  differ 

ences  from  which  they  so  derive,  and,  on  the  other  hand,  from  the 

absolute  differences  with  which  we  associate  them.  While  I 

cannot  go  deeply  into  this  here,  I  may  profitably  bring  to  view 

the  gist  of  the  matter. 
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If  a  mind's  experiences  were  forever  confined  to  a  single  series 
of  clock-ticks,  without  perceptions  or  spatial  experiences  of  any 
kind  in  addition,  plainly  it  would  never  gain  any  conception 
of  number  or  of  time  difference ;  not  more  than  would  a  veritable 
clock.  The  moment,  however,  that  the  ticks  can  be  associatedly 
marked  off  on  an  extending  line  of  presentative  motion,  from  that 
moment  the  quantitative  basis  is  furnished  both  for  renumbering 
the  ticks  and  for  figuratively  conceiving  certain  numbers  to  indi 
cate  more  ticks  than  others.1 

Moreover,  I  shall  maintain,  that  even  the  numerical  percep 
tions  based  on  spatial  presentations  do  not  rise  directly  and  solely 
from  these,  but  are  complicated  and  slowly  developed  processes. 
To  the  naive  man  nothing  seems  surer  than  that  he  perceives  the 
difference  between  12  inches  and  i  inch  directly  and  without 
the  aid  of  any  process  of  association.  But  as  against  this,  beside 
the  whole  of  current  psychological  theory  regarding  the  matter, 
is  the  fact  that  persons  born  blind,  upon  regaining  sight  in  mature 
years,  do  not  immediately  perceive  such  differences. 

Bound  up  with  this  problem  of  number,  of  course,  is  the  prob 
lem  of  perceiving  difference  of  any  sort  and  in  general;  for 
qualities  which  we  perceive  to  be  different  we  can  always  number 
separately,  while  any  "patch"  of  quality  (spatial  or  otherwise) within  which  we  can  detect  no  difference  we  cannot  separate 
numerically.  And  here,  also,  nothing  is  more  difficult  than  to 
convince  the  uninitiated  man  that  we  do  not  perceive  degrees 
of  difference,  say  between  black  and  white  as  compared  with 
two  scarcely  perceptible  shades  of  gray,  solely  because  of  the 
intrinsic  nature  of  the  qualities  in  themselves.  His  confidence 
in  this  belief,  however,  will  be  quickly  shaken  once  he  learns 
to  distinguish  perceptions  of  difference  (or  the  mental  processes 
in  us  by  which  he  supposes  we  discover  the  absolute  differences 
in  things)  from  the  absolute  differences  he  supposes  exist  in 
things.  Here  he  has  but  to  reflect,  in  order  to  recognize  that  they 

1  As  bearing  on  this  truth  it  is  to  be  noted  that  we  often  observe  "the  same 
spectrum  "  spread  over  different  lengths,  and  this  at  first  sight  would  seem  to  con tradict  the  assertion  that  perceptions  of  number  are  based  on  spatial  quantities.  This 
happens,  however,  only  because  of  the  illusion  that  we  can  number  the  colors'  of  the spectrum  of  all,  independently  of  the  lengths  which  they  presentatively  cover.  Once 
fallen  victim  to  this  fallacy,  then,  by  reasoning  that  there  must  be  the  same  number  of 
colors  in  every  spectrum,  one  can  arrive  at  the  notion  that  the  same  number  of  colors 
cover  different  lengths.  But  the  premise  is  false,  at  the  start,  that  colors  can  be  num bered  at  all,  independently  of  their  inherent  quantities. 
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must  be  utterly  different.  So-called  minute  differences  we  do  not 
perceive  at  all.  Vast  differences,  as  at  sea  or  in  the  sky  we  do 
not  perceive  correctly.  Under  proper  conditions  certain  tones 
appear  widely  different  and  numerically  separate  in  a  marked 

degree,  —  as  the  upper  and  lower  notes  of  a  seven-octave  piano 
when  struck  separately,  —  while  under  other  conditions  similar 
tones  are  not  perceived  to  be  either  different,  or  numerically 

plural,  —  as  when  the  upper  tone,  occurring  as  the  over-tone  of 
the  lower,  fuses  completely  with  it.  Manifestly,  these  things 
could  not  be,  were  not  the  perceptive  processes  separate  from 
the  supposed  absolute  differences  themselves. 

But  this  once  appreciated,  the  next  step  becomes  easier  toward 
comprehending  that  perceptions  of  difference  and  perceptions  of 
amount  of  difference  are  again  as  separate  affairs  as  perceptions 

of  differences  and  the  differences  of  things-in-themselves,  erro 
neously  taken  for  granted  by  most  men;  and  so,  likewise,  per 
ceptions  of  presentative  separateness,  and  perceptions  of  number. 

It  is  improper  to  go  deeply  into  this  matter  till  we  reach  Psy 
chology.  But  it  will  suffice,  for  the  present,  if  it  be  roughly 
appreciated,  on  the  one  hand,  that  all  quantitative  perceptions 
whatsoever,  and  including  all  ideas  of  quantitative  difference 
and  of  numerical  difference,  derive  originally  from  our  original 
presentations  and,  within  these,  from  the  same  absolute  quanti 
ties  that  are  symbolized  by  our  physical  points;  and,  on  the 
other  hand,  that  having  been  so  derived,  they  are  then  bestowed, 

through  illusory  process  of  association,  upon  changes-within- 
themselves. 

And  with  this  comprehended,  even  tentatively,  it  should  not 

then  be  difficult  to  conceive  how  number-names  may  first  get  their 
significance  through  association  with  proportional  spatial  lengths ; 
that,  before  they  have  gained  such  meaning  for  any  man,  should 
they  be  heard  by  him  coincidentally  with  experiencing  merely 
successive  changes,  such  names  would  neither  carry  meaning  to 
such  changes,  nor  get  meaning  from  them ;  and  how,  having  been 
established,  associatively  with  proportionate  spatial  lengths,  the 

meanings  of  number-names  may  then  be  carried  over,  illusorily 
to  successive  events  that  in  the  absolute  sense  are  not  numerable 
at  all. 

In  any  case  I  now  lay  down  this  proposition  to  demonstrate 
itself  later,  as  it  may :  It  is  only  through  association  with  presen- 
tatively  spatial  quantities  that  central  changes  come  to  be  figur- 
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atively  regarded  as  numerically  more  or  less,  or  that  successive 
changes  come  to  be  regarded  as  either  many  or  few. 

Returning  now  to  our  Sphere  of  Motion,  I  think  I  may  be 
understood  if  I  say  that  central  changes  (and  changes  within 
themselves  generally)  are  not  numerable,  absolutely,  while  radi 
ally  extending  changes  are  numerable,  absolutely ;  the  difference 
being  that  there  is,  in  the  one  case,  succession  without  quantita 
tive  increase,  and,  in  the  other  case,  succession  with  quantitative 
increase,  —  i.  e.,  from  absolute  point  to  point.  Inasmuch,  how 
ever,  as  the  latter  are  numerable  and  are  lawful,  with  reference  to 
the  central  changes,  therefore  through  them  we  may  theoretically 
arrive  at  numerical  conceptions  of  the  "  central  "  changes  them 
selves,  and  may  keep  a  lawful  and  correct  account  of  them.  Be 
cause  the  resultant  changes  are  numerable,  we  may  use  their 
numbers  descriptively  and  significantly  of  the  causal  changes 
(causal  in  the  descriptive  sense),  —  may  use  number,  here,  just 
as  we  use  length.1 
360.  TIMELESS  SUCCESSION.  For  the  same  reasons  that  so- 

called  temporally  successive  changes  must  be  regarded  as  in  them 
selves  not  numerable,  so  also  must  they  be  regarded  as  timeless. 

Commonly  time  is  conceived  to  be  an  unanalyzable  character 
istic  both  of  mental  and  of  physical  events;  of  spatial  as  well 
as  of  non-spatial  occurrences.  This  Treatise  will  maintain  that 
time  is  complex,  and  that  its  ultimate  quantitative  foundation 
lies  in  the  same  quantitative  element  symbolized  by  ordinary 
space,  —  in  the  one  and  only  quantitative  trait  of  all  things.  This 
will  be  observed  to  be  in  harmony  with  the  omission  of  time 
from  among  its  elementary  traits. 
What  the  several  elements  of  time  are  will  be  more  fully 

considered  as  our  next  subject;  but  for  the  present  we  have  to 
note  that  timeless  succession  is  only  one  of  them. 

1  Confusing  ideas  regarding  number  also  rise  from  the  following  reasons :  Because 
a  single  quality  may  change  into  any  number  of  qualities,  whose  quantitative  sum  is 
equal  to  the  quantity  of  the  first,  therefore  we  are  apt  to  think  of  the  same  original 
quantity  as  actually  covered  by  a  number  of  different  qualities,  and  thus  to  come  to  the 
conception  of  a  number  of  qualities  distributed  as  one  constant  length.  In  truth,  how 
ever,  neither  can  several  quantities  be  strung  on  a  single  length,  nor  can  a  single  quality 
cover  several  units  of  length ;  and  it  is  by  wrongly  confounding  one's  thoughts,  of  what 
may  happen  successively,  with  a  thought  of  simultaneous  occurrence,  that  error  is  com 
mitted.  In  Nature,  however,  there  is  no  confusion  ;  every  quality  and  its  quantity  are 
absolutely  one  and  inseparable.  The  continuum  is  no  exception ;  if  we  conceive  it 
to  comprise  either  a  finite  or  an  infinite  number  of  qualities,  we  must  conceive  it  to  be 
composed  of  the  same  number  of  lengths. 
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To  comprehend  what  will  be  meant  by  timeless  succession, 
one  should  first  note  that,  in  the  absolute  sense,  there  is  no  such 

thing  as  succession ;  for  in  the  so-called  succession  there  is  ever 

but  one  quality  that  exists,  and  the  so-called  others  no  longer 
exist.  Successions  are  remembered  and  conceived,  rather  than 

exist  absolutely ;  and  were  there  no  complicated  minds  like  ours, 
they  would  not  even  be  conceived. 

But  being  conceived,  the  question  rises  if  they  may  properly 

be  regarded  as  increasingly  quantitative,  as  has  commonly  been 
done  of  time.  And  without  further  comment  I  think  every 
reader  will  understand  why,  in  this  Treatise,  they  are  to  be 

regarded  as  not  so  increasing;  and  why  they'  will  be  called timeless. 

From  the  above  it  follows  that  the  series  of  changes  occurring 

in  each  radial  point  of  our  Sphere  of  Motion,  and  figuratively 
represented  by  the  several  ordinates  or  our  diagram  in  §  333, 
are  timeless  series,  and  are  to  be  regarded  as  happening  in  the 

absolute  sense  instantaneously.  Each  ordinate  is  "  dated  "  by 
the  length  of  its  abscissa  or  by  r,  and  this  is  the  same  for  each 

quality  represented  serially  on  each  ordinate.  The  time  spent 
in  moving  from  one  point  to  the  next  is  expressed  by  the  quan 

titative  "  distance"  between  the  points  along  the  abscissa  (or  by 
A  in  future  equations)  ;  and  this  is  constant  for  the  entire  series 

of  qualities  represented  by  each  ordinate.  Under  these  condi 

tions  we  see  why  it  is  indifferent,  for  purposes  of  mathematical 
measurement,  whether  or  not  any  quality,  in  changing  to  any 
other  in  our  Scale,  be  regarded  as  changing  continuously  through 
all  the  intervening  qualities;  a  matter,  it  will  be  remembered, 
that  we  left  to  future  empirical  investigations  (§  332). 

Before  passing  to  the  fuller  analysis  of  time,  in  our  next 
section,  it  will  be  of  profit  here  to  consider  a  little  the  tradi 
tional  notions  of  time.  When  analyzed,  it  shows  itself  as  in 
volving  commonly  four  separable  conceptions:  (i)  of  temporal 
extension  or  flow;  (2)  of  amount  or  quantity  of  flow;  (3)  of 
succession;  and  (4)  of  number  of  succession. 

According  to  the  first,  it  is  conceived  that  a  given  quality  or 
thing  must  in  some  mysterious  way  flow  temporally,  and  become 

"  older,"  even  if  it  do  not  change.  And,  by  the  second,  it  is  held 
that  the  amount  of  this  flow  or  age  is  a  measurable  quantity.  As 
to  the  first,  this  Treatise  declares  that  change  is  indispensable 
to  time;  that  unless  a  quality  change,  it  must  not,  in  the  strict 
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sense,  be  regarded  as  any  "  older  "  at  the  end  of  a  year  than  of 
a  day.  For  certain  less  strict  purposes  than  those  of  this  Treatise, 
we  may  profitably  regard  it  in  the  customary  time  relations,  and 
such  modes  of  regard  will  be  properly  expounded  in  future 
chapters.  But  for  exacter  reasoning  such  looser  modes  and 
conceptions  must  be  carefully  distinguished  from  the  stricter 
ones  here  under  review. 

Undoubtedly  these  timeless  and  numberless  successions  play 
a  role  in  our  looser  conceptions  of  time.  But  as  surely  our 
memory  processes  and  the  synthetic  activities  of  our  minds  are 
also  indispensable.  Take  these  a\vay,  and  there  will  remain  even 
no  conception  of  there  having  been  a  multiplicity  of  quantities  or 
any  conception  of  quantitative  increase.  And  to  bestow  multi 
plicity  and  increase  as  absolute  traits  because  of  such  concep 
tions,  is  unwarranted.  Indeed  to  do  so  is  not  more  fallacious 
and  misleading  than  it  would  be  to  assert  that  a  man  has  365 
minds  every  year  because  he  lives  365  days ;  or  than  to  conceive 
that  a  man  has  ten  cents  when  he  counts  the  same  cent  ten 
times. 

Undoubtedly  this  discussion  will  seem,  to  most  readers,  in 
direct  conflict  with  some  things  that  have  been  said  about  time 
in  foregoing  pages;  for  example,  in  describing  the  diagram,  in 
§  333,  where  the  succession  of  changes  occurring  in  each  point 

were  regarded  as  extending  in  time  proportionally  to  the  ordi- 
nates  respectively  representing  them;  and  where  certain  curved 
lines  were  described  and  drawn  as  representing  simultaneous 
changes  in  the  different  points.  But  if  so,  it  must  be  recalled 
it  was  distinctly  stated  that,  in  making  the  first  crude  exposi 
tion  of  Law  Two,  the  same  descriptive  phrases  would  be  used 
as  in  current  physics,  and  that  afterward  we  would  proceed  to 
their  more  exact  significance,  as  we  are  now  doing.  Not  by  any 
means  that  we  have  yet  completed  this  present  task.  And  having 
now  reached,  as  I  hope,  a  few  elementary  conceptions  involved 
in  it,  let  us  now  continue  to  even  more  detailed  and  exact 
determinations. 

361.  TIME.  So-called  standard  lengths  of  time,  such  as  a 
second,  a  minute,  an  hour,  a  day,  a  year,  etc.,  absolutely  are  cer 
tain  spatially  symbolized  IcngtJis  of  definite  motions;  and  the 

so-called  relative  time  of  any  motion  is  the  ratio  of  its  own 
spatially  symbolised  length  or  quantity  to  that  of  the  coincident 
length  or  quantity  of  the  standard  motion. 
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This  statement  is  in  harmony  with  the  assumptions  that  there 
is  only  one  quantitative  element  in  the  universe  anywhere,  and 
that  all  absolute  lengths  are  defined  solely  by  prairie-fire  changes 
or  motions.  And  it  is  also  in  harmony  with  the  common  prac 

tice  of  measuring  all  time-lengths  relatively  to  the  earth's  mo 
tions.  It  needs,  however,  much  elucidation. 

362.  Traditionally  it  has  been  conceived  that  the  dimensions 
of  space  are  eternally  fixed,  and  those  of  time  are  eternally  flow 
ing.     In  this  Treatise  both  are  conceived  to  be  ultimately  of  the 

same  sort,  and,  alike,  "  flowing."     Both  are  symbolized  fixedly ; 
but,  absolutely,  both  exist  only  in  the  progress  of  change  called 
motion.      Fictitiously,   indeed,    spatial   lengths   are   regarded   as 

remaining  the   same  forever,  —  just  as   each  physical  point  is 
regarded  as  forever  the  same  point.     But  the  sense  in  which 

they  are  to  be  regarded  as  "  the  same  "  is  now  familiar  to  these 
pages.     And  to  hold  firmly  in  mind  that  in  no  other  sense  than 
this  fictitious  one  are  even  spatial  lengths  fixedly  the  same,  and 
that  absolutely  they  are  of  the   same  kinetic  nature  that  has 
commonly  been  attributed  to  time,  will  do  much  toward  making 
easy  our  demonstration  that  time  lengths  are  but  a  specific  sort 
of  spatial  lengths. 

363.  Commonly  we  measure  the  time  of  any  motion  or  event 
by  noting  the  coincidence  of  its  beginning  and  ending  with  the 
terminals  of  some  concrete  portion  of  a  certain  movement  that 

we  accept  as  standard  time;  that  is,  with  a  portion  of  the  earth's 
rotation,   or  with  the  movement  of  some  watch  or  time-piece 

vicariously  substituted  for  the  earth's  motion.     A  comprehen 
sion  of  this  "  coincidence  "  will  also  do  much  toward  clearing 
up  our  problem  of  time. 

Such  coincidence  certainly  intends  to  imply  some  sort  or  other 

of  "  togetherness."  Already  I  have  distinguished  presentative 
togetherness  from  functional  or  causal  togetherness;  and  have 
emphasized  the  absolute  distinction  between  them,  —  that  the 
one  is  pictorial,  while  the  other  is  merely  descriptive  and  lawful 
(§237).  Now  philosophers  and  psychologists  commonly  have 
held  temporal  coincidence  or  togetherness  to  be  ultimately  dif 
ferent  from  either  of  these  two  others.  This  Treatise,  however, 
does  not  find  it  necessary  to  assume  a  third  sort,  —  any  more 
than  it  is  necessary  to  assume  time  itself  to  be  an  additional, 
ultimate  element. 

Undoubtedly  we  get  our  first  notions  of  any  sort  of  simul- 
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taneity  from  the  presence,  together,  of  different  items  of  content 
in  our  mental  pictures  or  presentations ;  or,  in  other  words,  from 
presentative  togetherness.  And,  as  unmistakably,  every  man  gets 
his  first  notions  of  the  temporal  togetherness  or  simultaneity  of 
events  occurring  outside  of  his  own  mental  pictures  by  mistak 
ing  this  inner  or  presentative  togetherness  for  a  trait  of  the 
outer  events, —  by  fallaciously  projecting  it  outward,  and  con 
ceiving  it  to  be  a  veritable  trait  of  them ;  that  is,  by  committing 
another  error  in  the  same  large  class,  of  which  the  mistaking 
of  inner  mental  pictures  for  outer  physical  things  is  the 
standard  type,  and  which  every  reader,  ere  now,  should  have 
fully  comprehended. 

Or  stated  still  otherwise,  every  man  forms  his  notion  of  the 
temporal  coincidence  of  physical  events  which  he  does  not  him 
self  experience  through  conceiving  that  he  would  see  or  experi 
ence  them  in  presentative  coincidence  were  they  presented  to him  under  proper  conditions. 

Now  this  being  admitted,  the  question  rises,  Is  it  necessary, 
m  order  to  account  for  our  conceptions  of  the  temporal  coinci 
dence  of  physical  events,  to  preserve  the  traditional  notion  that 
time  is  a  special,  ultimate  trait  of  them;  or  may  we  not  better 
account  for  these  conceptions  by  showing,  on  the  one  hand,  the 
presentative  coincidence  in  the  mind,  from  which  they  derive, 
and,  on  the  other  hand,  the  lawfulness  of  the  physical  world  which 
causally  gives  rise  to  these  inner,  presentative  coincidences  with 
out  these  physical  events  being  in  any  way  coincident  in  and  of themselves  ? 

This  question  our  Treatise  answers  frankly  in  the  affirmative. 
Strictly  speaking,  so  it  declares,  there  is  not  nor  can  be  any  other 
sort  of  simultaneity  or  togetherness,  anywhere,  save  presentative 
simultaneity,  or  appearance  together  in  one  and  the  same  identical 
mental  picture;  that  this  sort  of  coincidence  we  should  not  and 
rightly  cannot  assert  of  all  physical  events  which  we  think  of 
as  simultaneous ;  and  that  when  we  do,  as  we  say,  perceive  or 
think  of  the  "  temporal  coincidence  "  of  such  outer  events,  they in  truth  but  occur  in  such  a  lawful  manner  as  to  cause  presenta 
tive  coincidence  in  us;  or,  at  least,  to  cause  us  theoretically  to conceive  they  would  give  rise  to  such  coincidence  in  us  were  we 
properly  present  among  them. 

In  short,  just  as  this  Treatise  holds  that  absolutely  there  is 
no  such  thing  as  physical  translation,  and  what  we  call  motion  is 
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fictitious,  prairie-fire-like,  and  theoretical,  so  also  it  holds  that 

absolutely  there  is  no  such  thing  as  temporal  coincidence  outside 

of  individual  fields  of  presentation,  and  that  what  we  call  physi 

cal  simultaneity  is  similarly  fictitious  and  theoretical.  Descrip 

tively  it  will  apply  the  word  "  motion  "  to  such  physical  changes 
as  occur  with  a  lawful  regularity  that  enables  them  to  be  traced 

theoretically,  from  point  to  point;  and  it  will  apply  the  word 

"  simultaneous  "  to  such  physical  changes  as  occur  with  a  lawful 

regularity  that  enables  them  theoretically  to  cause  true  coincidence 
in  us. 

For  example,  when  one  sees  two  horses  trot  "  a  dead  heat," this  Treatise  will  neither  conceive  that  there  is  a  specifically  ulti 

mate  "  time  "  element  of  their  respective  motions,  which  makes 
them  end  simultaneously ;  nor  that  they  trot  in  one  and  the  same 

presentative  field  (as  some  idealists  seem  to  consider  necessary)  ; 
but  it  will  conceive,  simply,  that  the  successive  changes  and  the 

spatial  lengths  traversed  by  the  two  moving  horses  were,  respec 

tively,  of  such  lawful  occurrence  as  to  cause  any  man,  if  prop 

erly  placed,  "  to  see  them  pass  under  the  wire  simultaneously," 
as  we  commonly  say,  but  really  to  cause  coincident  representa 
tions  to  occur  within  one  and  the  same  presentation  in  the  seeing 
man. 

364.  This  much  determined,  our  problem  of  coincidence 

resolves  into  the  discovery  and  statement  of  that  specific  law 

fulness  which  is  the  conditioning  factor  of  our  inferring  that 

certain  physical  events  are  thus  theoretically  contemporary. 

Immediately  we  shall  be  helped  in  this  by  observing  that  reflec 
tive  men  do  not  conceive  all  outer  events  to  be  simultaneous 

which  cause  simultaneous  presentations  in  their  own  minds.  A 

carpenter  is  driving  a  nail  in  yonder  roof ;  by  observing  I  discover 

that  my  sight  of  his  second  blow  is  presentatively  coincident,  in 

me,  with  my  hearing  of  his  first.  And,  again,  my  sight  of  a  star 

and  of  a  lamp  may  be  presentatively  coincident,  though  I  learn 
from  the  astronomer  that  the  star,  perhaps,  had  ceased  to  shed 

light  thousands  of  years  before  the  lamp  was  lit.  In  short,  just 
as  visual  images  are  interpreted  as  spatially  representing  at  one 
time  a  little  thing  a  little  way  off,  and,  at  another  time,  a  big  thing 

a  big  distance  off,  so  also  our  visual  coincidences  are  interpreted 

as  representing  now  events  that  happened  simultaneously,  and 

again  such  as  happened  temporally  wide  apart.  Just  how  one 

learns  to  interpret  simultaneous  presentations,  is  a  complicated 
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story  that  runs  parallel  with  the  development  of  physical  science 
in  the  individual  and  in  the  race.  But  both  the  heart  of  this 
story  and  of  the  laws  of  which  we  are  in  search  may  most  quickly 
be  reached  by  first  assuming  the  dictum  that  like  conditions  are 
interpreted  alike,  and  then  by  investigating  the  simplest  con 
ditions  that  govern  our  temporal  interpretations  of  all  sorts. 

365.  Assuming,  then,  that  like  physical  conditions  are  inter 
preted  alike,  we  now  seek  the  simplest  of  these  conditions.  We 
find  them,  fundamentally,  in  our  primary  Sphere  of  Motion.  In 
it  there  are  two  main  determinants:  the  amount  of  the  initial 
change,  and  the  distance  of  the  investigated  results.  In  any  given 
Sphere,  the  first  of  these  is  the  same  for  the  whole  Sphere ;  and, 
therefore,  there  is  but  one  variable  determinant  —  the  distance. 
The  simplest  like  determinants  in  such  a  sphere,  then,  must  be 
like  distances  from  the  centre.  And  if  our  assumption  is  correct 
-that  like  conditions  are  interpreted  alike  —  all  like  changes, 

happening  at  equal  distances  from  the  centre,  should  be  thought 
of  as  occurring  simultaneously.1 

This  they  are,  by  whatever  system  of  assumptions  the  facts  be 
explained.  By  traditional  physics  it  is  conceived  that  equal 
motions,  resulting  from  the  same  force,  under  equal  conditions, 
traverse  equal  distances  in  equal  times,  and  produce  at  those 
distances  simultaneous  effects.  And  by  this  Treatise  it  is  con 
ceived,  under  the  primary  conditions  of  our  Sphere  of  Motion, 
that  the  changes  resulting,  throughout  the  Sphere,  from  the 
initial  change,  are  so  lawfully  regulated  one  to  another  that  like 
results  —  i.  e.,  like  qualities  —  make  their  appearance  at  like  dis 
tances  from  the  centre  in  a  way  to  cause  us  to  interpret  them  as 
occurring  simultaneously ;  or  in  a  way  that  would  occasion  them 
to  appear  presentatively  together  within  one  and  the  same  mind 
or  field  of  presentation  that  might  be  conceived  theoretically  to 

1  Important.  In  this  sentence  "all  like  changes  happening  at  equal  distances  from 
the  centre  should  be  thought  of,  etc.,"  the  phrase  "like  changes"  must  be  carefully 
considered.  All  our  motions  are  prairie-fire  motions.  In  considering  our  primary 
Sphere  of  Motion,  it  is  for  the  present  and  for  simplicity,  always  assumed  that  all  the 
points  are  of  the  norm  quality,  previously  to  the  initial  change.  Consequently  all 
motions  resulting  from  that  change  must  be  traced  by  the  progress  of  the  same  ab 
stract  quality  of  change  along  the  several  radii.  The  illusory  translation  of  the 
"same"  quality  takes  the  place  of  the  translation  of  the  "same"  body,  in  traditional physics.  This  being  understood,  it  follows  that  "the  coincident  arrival  of  certain 
motions  at  certain  points "  and  "  the  simultaneous  effect  of  such  motions  at  such 
points  "  are  to  be  interpreted  as  equivalent  expressions  for  "  the  simultaneous  occur 
rence  of  like  qualities  in  those  points." 
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embrace  them.  Or,  more  briefly,  such  results  as  are  deemed  tra 
ditionally  to  be  actually  and  in  themselves  simultaneous  by  this 
Treatise  are  conceived  to  be  theoretically  simultaneous. 

366.  The  next  most  simple  conditions  are  found  in  two  or 
more    Spheres    having   equal    initial    changes    that    display    like 
changes  at  equal  distances  along  their  radii  throughout  all  the 
spheres.     Here,  again,  like  spheres  should  be  conceived  to  be 
simultaneous,     under     the     above     explanation.      Traditionally, 
physics  would  deem  it  necessary  to  assume  that  both  the  initial 
and  the  resultant  events,  respectively  of  the  several  spheres,  pos 
sess  in  themselves  the  traits  of  simultaneity;    that  time  is  an 
attribute  or  trait  of  all  things.     This  Treatise  deems  it  sufficient 
to  assume  that  like  qualities  lawfully  occur  together  in  our  mind 
under  the  conditions  that  the  distances  of  the  centres  of  their 

respective  Spheres,  from  our  eyes,  are  equal,  and  their  initial 
impulses  or  changes  are  all  equal. 

Here  it  will  clarify  the  situation  to  note  that  equal  amounts 
of  energy  exercised,  as  we  commonly  say,  at  different  dates  can 
never  produce  simultaneous  results  according  to  the  explana 
tions  here  given.  Traditionally,  it  has  been  conceived  that  the 
earlier  of  two  equal  activities  or  forces  may  move  a  lesser  mass 
over  a  greater  distance  so  as  to  collide  with  a  greater  mass  moved 
through  a  lesser  distance  by  the  later  activity.  But  under  the 
conditions  assumed  for  our  Sphere  of  Motion  the  traditional 

factor,  "  mass,"  as  yet  does  not  come  into  the  problem. 
Presently  will  be  shown  what  this  "  mass "  is,  and  how  it 

works.  But  for  the  present  all  points  must  be  conceived  to  have 

the  same  "  mass,"  whatever  their  specific  qualities ;  and  all 
spheres,  having  equal  initial  changes,  to  spread  uniformly  and 
forever.  And  since  every  succeeding  segment  of  them  decreases 
in  force,  within  its  component  points,  forever,  it  should  be  plain 
that  such  equal  spheres  can  never  produce  coincident  results 
unless  their  initial  impulses  are  coincident. 

367.  Turning   frdrn   these   conditions,   where  both   pairs   of 
determinants   remain   respectively  equal,   the  next  simplest  are 
where  the  spheres  vary  in  a  way  to  preserve  the  same  ratio 
between  their  respective  determinants.    By  Law  Two  the  amount 

of  change  (x~)  resulting  in  any  point  of  a  Sphere  is  directly  pro 
portional  to  the  amount  of  the  initial  change  (£)  and  inversely 
proportional  to  the  square  of  the  distance  (D)  from  the  centre. 
Consequently,  in  order  for  two  Spheres,  having  respectively  the 
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determinants  E  >  e  and  D>d,to  work  simultaneous  results,— 
*.  e.,  under  our  primary  condition,  in  order  to  produce  the  same 
qualitative  result  O)  in  the  same  presentative  field,  —  the  values 
of  these  determinants  must  be  such  that  ~  =  x,  and  ~=x. 

Whereupon  must  ~z  =  J.  .  And,  conversely,  under  otherwise 
like  conditions,  in  two  spheres  having,  respectively,  initial  energies 
E  and  e,  like  results,  happening  at  the  respective  distances  D  and 
d,  will  be  interpreted  to  be  simultaneous  when  —  =  —       And 
,  ..  Er      d* ' 
icy  are,  for  this  is  but  the  familiar  case  of  traditional  physics, 

where  a  greater  force  acting  over  a  greater  distance  produces 
d.  result  simultaneous  with  a  lesser  force  acting  over  a  lesser distance. 

Enough  has  now  been  said  explanatory  of  what  this 
Treatise  assumes  regarding  such  physical  events  as  we  com 
monly  say  are  "temporally  coincident"  or  "simultaneous." 

there  remains  to  be  explained  the  "time-length"  which 
tradition  conceives  to  lie  between  these  coincident  nodes,  and  to be  a  chief  factor  in  time  measurement. 

Tradition  places  between  the  beginning  and  the  ending  of  any motion  a  definite  time-length.     This  Treatise  assumes  that  the 
only  length  involved  in  any  primary  or  simplest  motion  —  as 
for^  example,  the  motion  along  any  radius  of  our  primary  sphere s  its  spatial  length;    and  that  the  only  quantitative  relations 
temporal  or  otherwise,   expressible  between  the  happenings  in 
any  one  point  of  a  given  sphere  and  those  of  any  other  point the  same  sphere,  are  such  as  are  expressible  under  Law  Two 
m  terms  of  the  two  determinants  of  that  sphere;    i.  c     in  those 

distance  from  the  centre,   and  of  amount  of  initial  energy .isplayed  at  the  centre  and  common  to  all  the  distances  of  the 
sphere.      If   these   latter   assumptions    are   correct,    then     under 
primary  conditions,  the  squares  of  the  distances  of  given  points must  be  die  infallible  temporal  exponents  of  the  happenings  in those  points.     And  these,  in  the  absolute  sense  for  any  sphere considered  wholly  within  itself,  they  are.     That  is,  all  motions 
having  different  spatial  distances  are  observed  to  happen,  as  we commonly  say,   temporally  "before"  or   "after"   one  another 
proportionally  to  the  squares  of  their  respective  distances;    and 
to  occupy  relatively   "longer"   or  "shorter"   lengths  of  time o  proportionally  to  the  squares  of  their  spatial  distances     For 
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example,  a  given  phase  of  motion  is  known  to  occupy  sixteen 

times  as  much  time  in  reaching  a  point  four  feet  from  the  centre 

of  the  earth  as  in  reaching  a  point  one  foot  from  the  centre  — 
it  still  being  left  us  to  determine  more  exactly  what  these  tem 

poral  phrases,  "  before,"  "  after,''  "  time-length,"  etc.,  mean  in the  terms  of  this  Treatise. 

Nor  should  we  ever  need  other  expressions  for  so-called  time- 
happenings,  had  we  no  occasion  to  go  outside  a  single  sphere  in 
order  to  compare  the  happenings  of  one  sphere  with  those  of 
another.  But  when  we  do  attempt  to  compare  these  last,  the 
case  is  different.  Traditionally,  we  conceive  that  different  mo 

tions,  which  "  begin  together  "  and  "  end  together,"  occupy  equal 
time-lengths.  What  these  time-lengths  signify,  in  terms  of  this 
Treatise,  is  just  what  we  are  seeking  to  determine.  But  already 
we  have  found  that,  for  events  of  different  spheres  to  happen 

"  simultaneously,"  their  respective  determinants  must  fulfil  the 
E        e 

equation  —*  =  -^.    And  from  this  it  follows  that  if  we  designate 
LP1      d* 

the  distances  of  the  first  coincidence  of  two  motions  by  the 

exponent  ',  those  of  the  second  by  the  exponent  ",  those  of 
E  6  E  6 

the  third  by  '",  etc.,  then  must  -2  =  --^  ,  2  =  Tni  » 

y2  =  (ya,  etc-  Moreover,  if  D"  -£'  =  *,  and  d"  -  d<  =y  A, 
JD'"  -  D"  =  A,  and  d"'  -  d"  =  y  A,  etc.,  then,  when  D'  =  A,  will 

follow  the  equations  -z  = 

,    gAN9>    .  .  .  .  ...  .^=  ,„*  Ax2-       Whence    it    appears    that, (37  A)2  (WA)2      (A^A)2 
in  any  two  spheres  having  respective  segments  of  their  radii 
beginning  together  and  ending  together,  all  the  multiples  of  those 
segments,  in  the  respective  spheres,  must  also  begin  together 
and  end  together;  and  that  the  ratio  of  the  respective  lengths  of 
all  such  segments  must  be  constant. 

360.  That  these  last  deductions  are  crucially  important  for 
transforming  the  ordinary  time  measurements  of  physics  into  the 
terms  of  this  Treatise,  and  for  determining  the  significance  of 

the  latter,  becomes  evident  upon  inspection.  As  is  well  known, 

the  former  are  standardly  based  on  the  rotary  movements  of  the 

earth.  Certain  segmental  lengths  of  such  movements  are  called 
seconds,  minutes,  hours,  days,  etc.  ;  and  multiple  lengths  of  these 
are  said  to  measure  off  proportional  lengths  of  time.  Moreover, 
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all  uniform  movements,  having  segments  that  are  empirically 
observed  to  begin  and  to  end  simultaneously  with  these  standard 

time-lengths,  are  said  to  occupy  the  same  lengths  of  time  with 
them. 

Now  if  these  empirical  observations  are  correct,  and  our  fore 
going  determinations  regarding  coincident  segments  are  also 
correct,  then  the  values  of  E,  e,  D,  d,  A  and  y  A,  respectively 
betrayed  in  the  rotary  movements  of  the  earth,  and  in  any  other 
motion  observed  to  have  coincident  segments  with  the  standard 

time-segments  —  seconds,  minutes,  hours,  days,  etc.  —  of  that 
rotation,  should  fulfil  the  equation  which  we  have  discovered  for 

coincident  segments;  and  the  determinants  of  the  earth's  move 
ments,  when  so  substituted,  should  reveal  to  us  the  true  meaning 
of  the  so-called  time-lengths,  in  the  terms  of  this  Treatise. 

Making,  then,  capital  letters  express  the  determinants  of  the 

earth's  rotation  (or  rather  of  a  primary  sphere,  having  the  same E 

values  of  — ^   as  obtain  in  the  earth's  rotation,  this  latter  being 
too  complex  to  be  treated  as  a  single,  primary  sphere),  and 
making  small  letters  express  the  determinants  of  any  sphere  to 
have  coincident  segments  with  the  time-lengths  of  that  rotation, 
we  have,  in  accord  with  the  equation  already  established  under 

Law     Two,      *=£,     and    *  = 

"•  ~  "  '  X  S  X  mS  S 

F  and  f  respectively  express  the  energy  displayed  in  any  coinci- 
TJ« 

dent  points  of  the  two  spheres,  we  also  have  F=  -^,  and  /=  —z . 

But,  for  such  uniform  motion  as  the  rotation  of  the  earth, 
physics  has  empirically  demonstrated  that  the  amount  of  force, 

3>,  actually  displayed  in  each  of  its  successive  points  is  constant. 
Whereupon,  since  our  Law  Three  demands  that  F  shall  diminish 
with  the  square  of  the  distance,  it  is  therefore  evident  that  the 
empirically  observed  <£  cannot  fulfil  the  functions  of  the  theoret 
ically  demanded  F;  and  that  the  rotary  motion  of  the  earth  can 
not  be  a  simple  motion  resulting  solely  from  one  initial  impulse 
of  a  primary  sphere. 

If,  however,  we  conceive  the  rotation  to  be  developed  from  a 
primary  sphere  having  the  initial  impulse  E,  by  the  addition  at 
each  succeeding  point  of  an  accelerating  impulse  whose  numeri- 
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cal  expression  is  E  —  F  or  D*1  F  —  F  (or  if,  in  other  words,  each 
F  be  multiplied  by  its  D*),  then  will  3>  =  D2F=Ebe  constant  for 
every  point ;  and,  under  such  conditions  the  temporal  coincidence 
of  the  segments  in  question,  and,  as  well,  the  values  of  D,  of  E,  of 
F  and  of  <I>  will  be  in  full  accord  both  with  the  observations  of 

physics  and  with  the  assumptions  and  equations  of  this  Treatise. 

Now  it  happens  that  the  earth's  rotation  is  already  determined 
by  physics  to  be  just  such  an  accelerated  motion  as  under  these 
conditions  is  demanded.  Or,  in  other  words,  it  is  already  deter 

mined  by  physics  that,  in  order  constantly  to  preserve  any  uni 

form  motion  on  the  earth's  surface,  an  accelerating  impulse  must 
be  added  at  each  point  of  motion,  such  as  whose  amount  would 
be  expressed  by  the  square  of  the  distance  of  that  point  from  the 

centre  of  the  original  initial  impulse.1  Hence  we  may  take  this  as 
proof  that  our  equations  under  Law  Two  are  correct,  and  that 

they  are  able  faithfully  to  express  the  so-called  temporal  coinci 
dence  of  the  segments  which  are  the  main  objects  of  our  present 
investigation. 

The  correctness  of  these  equations  being,  at  least,  partially 

established,  the  true  significance  of  the  so-called  time-lengths  of 
traditional  physics  ought,  as  I  have  before  said,  to  become  demon 
strable  from  them,  in  accord  with  Law  Two,  and  with  this  Treatise. 

And  so  they  now  may  be.  For  if  the  well-known  equations  of 

traditional  kinematics  be  examined  —  such  as  /=-,/=  s  t, 

a  —  s  t,  <f>  =  m  a,  <j>  =  — ,  etc.  —  it  is  to  be  observed  that,  while 

the  values  of  t  are  called  "  time,"  and  are  conceived  to  be  ulti 
mate  and  unique  quantitative  values,  different  from  all  others, 

yet  empirically  the  only  values  expressed  by  the  standard  t's  are 

the  spatial  lengths  of  the  various  segments  of  the  earth's  rotation 
—  i.  £.,  those  called  seconds,  minutes,  hours,  etc.  —  displayed 
under  the  specific,  lawful  relations  of  energy  and  distance  which 
constitute  that  rotation.  Or,  in  other  words,  the  unit  t  of  tradi 

tional  physics  proves  to  be  the  A  of  our  equation  for  coincident 

segments,  under  the  specific  condition  of  an  accelerating  force 

3>  =  FDZ  —  E,  applied  to  each  successive  point  of  the  standard 
unit. 

1  Just  how  these  accelerating  impulses  come  to  be  thus  added,  and  where  they  come 

from,  will  be  demonstrated  later,  though  it  does  not  need  to  be  explained  to  any  man 

tolerably  well  informed  in  physics. 
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370.  It  being  thus  determined  that  the  value  of  any  standard 

t  of  traditional  physics  —  for  example,  its  standard  second  —  is 
a  definite  spatial  length  A,  displaying  a  certain  specific  lawfulness 
of  change  or  of  kinetic  activity  describable  by  the  equation 

<£  =  F  D^  —  E,  the  fuller  significance  of  it  and  of  the  use  made 
of  it  in  physical  science  may  be  more  clearly  brought  to  view  by 
rehearsal  of  the  following  particulars. 

Starting  from  the  traditional  assumption  that  serial  events  that 
begin  simultaneously  and  end  simultaneously  occupy  the  same 
lengths  of  time,  we  noted  that  : 

(1)  True   simultaneity   is   a  presentative   occurrence   of   our 
own  minds. 

(2)  We  theoretically  call  such  outer  events  simultaneous  as, 
because  possessing  certain  lawfully  equivalent  characteristics  of 
change  (or  energy)  and  spatial  distance,  either  do  cause  presen 
tative  simultaneity  in  us,  or  else,  as  we  conceive,  would  do  this 
to  a  mind  or  field  of  consciousness  which  should  presentatively 
include  them  all. 

(3)  We   assume,   and   conceive   it   to   have  been   empirically 
proven,   that  the   particular   relations   of   energy   and   distance, 
which  thus  cause  simultaneity,  actual  or  theoretical,  are  those 

E  e 
which  conform  to  the  primary  equation 

(4)  From  this  equation  is  deduced  that  segments  of  different 
primary  spheres,  having  respectively  the  lengths  A  and  y  A,  and 
lying  at  equal  multiples  of  these  lengths  from  their  respective 
centres,  must  begin  together  and  end  together  in  the  theoretical 
sense  above  described;  and,  therefore,  that  all  the  correspond 
ingly  succeeding  segments  of  such  spheres  must  begin  and  end 
simultaneously. 

(  5  )   From  the  primary  equation  of  Law  Three,  F  — 
& 

and/=  —  -  —  —x,  are  derived  the  equations  3>  =  E   and    6  =  e. 

(./Vj/A)2 expressive  of  uniform  motion  in  the  two  spheres. 
(6)   Wherefore,  by  substitution  in  the  primary  equation  for 

simultaneity,  -2  =  2,  we  derive  the  equation       *      = 
,  VV     L-LJ  ^AVJi-lJ  (A/"  A)2 

2  ,   which   expresses  the  fact  that  correspondingly  sue- 

ceeding  segments  of  all  uniform  motions  must  begin  and  end 
simultaneously. 
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(7)  While,  under  analysis,  our  standard  units  of  time  —  i.  e., 

the  seconds,  minutes,  hours,  days,  etc.,  of  physics  —  reveal  no 

quantitative  values  other  than  the  spatial  lengths,  which  they 

respectively  indicate,  yet  these  lengths  are  observed  to  be  equal 

segments  of  a  specific  uniform  motion,  —  i.e.,  the  rotation  of 
the  earth,  —  and  may,  therefore,  when  expressed  by  A ,  be  sub 

stituted  in  the  equation  (A^)2  =  (^A)2>  a"d  through  it:  be 

brought  into  mathematical  relation  with  all  other  uniform  mo 

tions  having  successive  segments  which  may  be  empirically  deter 

mined  to  begin  and  to  end  simultaneously  with  them,  and  whose 

spatial  lengths  may  therefore  be  expressed  in  this  equation  by 

y  A. (8)  And,  finally,  it  is  to  be  noted  that,  by  thus  bringing  all 

other  uniform  motions  potentially  into  lawful  relation  with  this 

one  standard  motion,  they  are,  therefore,  mediately  brought  into 

compatible  relationship  with  each  other,  in  ways  familiar  in  our 

day  and  alike  indispensable  to  science  and  to  human  welfare. 

Scarcely  do  I  need  to  cite  examples  demonstrative  of  this  great 

truth,  or  of  its  vast  importance.  Nothing  is  more  familiarly 

known  than  that  by  measuring  the  distances  travelled  respec 

tively  by  a  man,  a  horse,  and  a  locomotive,  between  one  noontide 

and  the  next,  the  distance  travelled  by  each,  and  the  relative 

positions  of  each  to  the  others,  may  then  be  computed  for  any 

given  number  of  days,  or  fractions  of  one,  merely  by  counting 
the  successive  noons,  and  mathematically  combining  their  num 

ber  with  the  respective  distances  determined  for  the  single  day; 

and  the  nicer  and  more  complicated  determinations  made  by 

science,  in  accord  with  the  same  principle,  from  chronometers 

accurately  adjusted  to  the  earth's  rotation,  are  scarcely  less familiar. 

Now  it  is  the  fundamental  significance  of  our  A  and  y  A  in 

the  primary  equation  of  Law  Two,  on  the  one  hand,  and  of 

this  traced  down  through  the  above-recited  summary  to  clear 
orientation  in  the  familiar  time-determinations  of  daily  life  and 

of  traditional  physics,  on  the  other  hand,  that  I  have  sought  to 

bring  sharply  to  view  in  this  passing  discussion,  and  that  I  now 
hope  to  have  made  unmistakable. 

Scarcely  can  any  one  who  has  followed  the  above  exposition 

now  fail  to  comprehend  that  the  so-called  standard  time-units  of 

current  physics  —  its  seconds,  minutes,  hours,  days,  etc.  —  are 
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significant  and  serviceable,  not  because  they  quantitatively  ex 
press  proportional  values  of  an  unanalysable,  unique,  and  uni 
versally  prevailing  time-element,  but  because  they  express  the 
spatial  lengths  of  the  equal  and  successive  segments  of  a  specific 
sort  of  motion  that  lends  itself  with  peculiar  convenience  to  the 
counting  of  all  other  successively  equal  segments,  and,  through 
this  counting,  mediately  enables  us  to  bring  all  such  segments 
mto  mathematical  relationship  with  each  other,  in  familiar  ways infinitely  serviceable  to  science  and  to  man. 

In  short,  scarcely  can  any  one  now  fail  tolerably  well  to 
comprehend  and  to  confirm  our  first  propositions  (§361)  re 
garding  so-called  "time"  ;  namely,  that  So-called  standard  lengths 
of  time  absolutely  arc  certain  spatially  symbolized  lengths  of 
definite  motions  —  are  definite  segments  of  the  earth's  rotation; 
and  the  so-called  relative  time  of  any  motion  is  the  ratio  of  its 
own  spatially  symbolised  length  or  quantity  to  that  of  the  coin 
cident  length  or  quantity  of  the  standard  motion. 

371.  TIME  DATING.  Physics  having  chosen  some  mechanism 
for  a  uniform  system  of  counting  furnished  by  Nature,  —  say 
some  movement  of  the  earth,  —  she  then  says  of  any  event 
which  she  observes  occurring  "  simultaneously  "  with  any  count, that  it  occurred  at  that  date.  It  is  to  be  noted,  however,  that 
such  a  system  of  numbering  and  dating  is  purely  conceptual; 
that  absolutely  there  is  no  past  and  no  future.  The  roll  of  the 
suns,  events  in  general,  and  our  system  of  counting,  indeed,  can 
go  on;  and  our  memories  of  definite  events  can  be  assigned  a 
fixed  place  in  our  recurring  memories  of  this  system  of  enu 
meration;  our  mental  images  may  swarm  around  some  hoary 
"  number  B.  c."  and  gain  a  halo  of  age  and  of  perspective  from so  doing;  yet  always  this  seeming  perspective  is  an  illusion 
of  the  present  moment,  is  wrought  in  the  passing  mental  pic 
ture  by  that  most  prestidigitating  artist,  the  mind  itself.  Outside 
of  this  deceptive  mode  of  mental  painting  there  is  not  and  never 
was  anything  "  old  "  or  "  bygone."  Forever  this  must  chiefly  be borne  in  mind  by  the  man  who  seeks  to  discover  the  absolute 
nature  of  things. 

This  conceptual  nature  of  all  dating  under  our  new  hypothesis 
can  be  strikingly  brought  to  mind  by  reflecting  that,  while  we 
think  of  the  Temple  of  Solomon  as  having  existed  "  long  ago," 
and  physics  commonly  regards  the  atoms  which  were  its  abso 
lute  constituents  as  "  still  existing,"  yet  by  the  present  Treatise 
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these  atoms  no  more  absolutely  exist  now  than  does  the  temple. 

In  the  absolute  sense  nothing  exists  when  once  it  changes ;  and 

all  things  are  in  continual  change.  Past,  present,  future,  no 

dating  whatsoever  applies  to  things  in  themselves.  Outside  of 

our  conceptions  of  such  dates  there  are  no  such  dates.  What 

these  conceptions  are  we  must  consider  more  closely  later;  but 

for  the  present  we  must  recognize  that  they  are  systematic  fic 

tions,  mere  mnemonic  ways  of  bookkeeping. 

Just  as  successive  changes  that  are  not  in  themselves  numerable 

may  become  conceptually  numbered  through  association  and 

other  thought  processes,  so  may  they  become  dated  and  given 

all  the  illusion  of  both  a  counted  and  an  extended  perspective; 

though  dead  even  with  the  launching  on  this  phantasmal  tide, 

yet  for  so  long  as  the  inner  man  is  the  veritable  conjuror  of 

eternity  shall  they  float  on  in  all  that  living  witness  to  that 

illusory  flow  and  rhythmed  flood  of  time  that  the  naive  man  and 

many  profound  philosophers  have  mistaken  for  literal  reality. 

372.  RAPIDITY  OF  SUCCESSION.     Having  established  our  con 

ceptual  time-system  and  learned  to  incorporate  timeless  successions 

within  it,  we  speak  of  the  counted  number  of  successive  occur 

rences  happening  coincidently  with  any  standard  time-length  as 

indicating  their  rapidity.     The  fiction  herein  involved,  however, 

needs  little  further  comment.     With  foregoing  pages  in  mind, 

every  reader  should  understand  in  what  sense  a  tuning-fork  may 

have  an  actually  measurable  time-rate,  while  the  corresponding 

sounds  or  sensations  resulting  from  it  can  have  only  a  fictitious 

or  conceptual  time-rate;    how  the  one  is  symbolized  in  spatial 

increase  and  decrease,  while  the  sensation,  as  a  quality,  chang 

ing  within  itself,  is  not. 

373.  UNITS  OF  LENGTH.    Having  assigned  a  concrete  quantita 

tive  value  to  each  physical  point,  expressive  of  its  absolute  quan 

tity,  the  absolute  quantities  of  any  number  of  points  represented 

by  any  line  in  our  space  scheme  is  expressed  by  the  length  of 

that  line.     Adopting  some  one  such  line  for  a  standard  length, 

this   may  be  expressed,   algebraically,   by  L.     Expressing  any 

other  length  by  /  and  making  L  unity,  we  have,  for  the  length 

of  any  line,  in  terms  of  this  unit,  ̂   =  I.    The  most  authoritative 

standard  unit  of  lengths  to-day,  perhaps,  is  a  certain  bar  of 

metal,  prepared  by  the  International  Metre  Committee,  called 

the  Standard  Metre;  and  our  present  purposes  only  demand  as 
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a  final  remark  regarding  "  length  "  that  this  bar  is  none  the 
less  a  relatively  fixed  absolute  quantity  (no  one  conceives  it  to 
be  absolutely  fixed  or  unchanging)  for  being  regarded,  in  these 
pages,  as  a  certain  number  of  relatively  unchanging  qualitative 
points,  rather  than  as  an  absolutely  spatial  thing.  Figuratively 
speaking,  it  zuorks  the  same  experiences  in  mankind  under  either 
assumption;  and  we  call  it  a  fixed  standard  because,  approxi 
mately,  it  always  works,  in  our  presentations,  certain  essentially 
similar  experiences. 

374.  UNITS  OF  TIME.  Not  only  does  every  length  express  a 
definite  absolute  quantity,  but  its  quality  may  be  regarded  as 
lawfully  expressing  a  definite  stress  of  activity  or  energy  with 
reference  to  all  other  lengths.  Certain  specific  lines,  namely,  the 
parallels  of  latitude  of  the  earth's  surface,  display  a  specific 
stress  of  qualitative,  prairie-fire  activity,  called  the  uniform  rota 
tion  of  this  surface,  that  is  peculiarly  serviceable,  mediately,  in 
bringing  the  similar  stress  of  all  other  lines  of  motion  into  con 
ceptual  relation  with  it  and  to  scientific  determination. 

The  lengths  of  the  equal  segments  of  these  rotating  parallels 
-commonly  called  seconds,  minutes,  hours,  and  days  —  being 

expressed  by  A  ;  the  temporally  coincident  length  of  any  other 
motion  being  expressed  by  ̂ A;  the  stress  or  kinetic  energy  of 
each  point  in  the  earth's  motion  being  expressed  by  $  ;  and  the 
stress  or  kinetic  energy  of  each  point  of  the  other  or  compared 
motion  being  expressed  by  0  ;  we  then  have  the  so-called  coin 
cidence  of  the  two  time-segments  expressed  by  our  equations 4>  <£ 

(WA)2  =  (Ny  A)2  F=f>    F  bemg  assumed  as  unity. These  equations  express  the  fact  that  the  segments,  so  com 
pared,  cause  certain  equal  effects,  and  particularly  the  effect  of 
presentative  coincidence  in  the  human  mind. 

These  segments  of  the  earth's  parallels  are  brought  into  scien 
tific  use  as  follows  :  By  marking  the  coincidence  of  single  seg 
ments  of  various  other  motions  with  them;  by  measuring  the 
lengths  of  these  other  segments  ;  and  by  equating  the  respective 

values  of       ̂ A  2,  obtained  by  substituting  the  several  measured 
lengths  in  the  universal  formula  —  5—  =  ,  ̂  ̂9     By  making (7VA)2      (7V>A)2 

unity>  the  concrete  determination  of  the  length  of  the 

standard  time-segment  and  of  its  actual  kinetic  energy  is  un- 
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necessary.  And  the  use  of  this  process  of  comparison  is,  in 
more  familiar  language,  but  the  measurement  of  the  momentum 
of  different  moving  bodies  in  equal  measures  of  time.  Whence 

it  should  be  evident  that  every  time-unit  is  a  specific  spatially 
symbolized  quantitative  event,  displaying  a  specific  qualitative 
activity,  lawfully  related  to  every  other  spatially  symbolized 
quantity  and  to  its  qualitative  activity;  an  event  chosen  as  a 
unit  of  time  because  of  its  daily  and  scientific  convenience. 

Nor  should  it  perplex  any  one  that,  while  the  corresponding 
time-segments  of  different  parallels  of  latitude  are  of  different 
spatial  lengths,  —  that  is,  decreasingly  from  the  equator  to  the 
poles,  —  they,  nevertheless,  everywhere  count  off  equal  lengths 
of  time.  For  since  each  parallel,  successively  from  the  equator 
to  the  poles,  decreases  in  stress  of  activity  or  moment  of  rota 

tion  in  such  proportion  to  its  decrease  in  length  or  circumfer- 

<& 

ence  as  to  render  the  expression  everywhere  constant, 

therefore  each  correspondent  segment  and  meridian  counts  off 
the  same  coincident  segments  of  other  motions  wherever  they 
transpire. 

It  is  the  above  fact,  combined  with  the  circular  form  of  the 

earth's  rotation  and  the  striking  alternation  of  daylight  and  dark 
ness  caused  in  human  experience  as  a  consequence,  that  has  led 

to  the  adoption  of  our  present  time-units.  The  constant  ratio  of 
force  and  length  maintained  in  the  parallels  makes  the  counting 
everywhere  exact  and  valid;  the  circular  form  of  the  parallels 
makes  them  everywhere  easily  and  accurately  divisible  into 
proportionately  equivalent  segments  and  fractions;  and  the 
unmistakable  succession  of  sunrise  and  sunset,  noontide  and  mid 

night,  makes  them  everywhere  easily  counted  and  impressively 
remembered. 

For  most  purposes  of  life  these  most  visible  divisions  of  time 
suffice.  But  for  extreme  accuracy  the  exact  marking  of  each 
rotation  is  determined  by  observing  the  coincidence  of  certain 

located  points  of  the  earth's  surface  with  a  right  line  joining 
the  centres  of  the  earth  and  of  the  sun ;  or,  as  is  commonly  said, 
the  moment  is  observed  when  the  sun  crosses  some  fixed  merid 

ian.  This  being  done,  chronometers,  watches,  and  clocks,  bear 
ing  hands  travelling  with  uniform  movement  over  equally  divided 

circles,  are  set  so  that  their  completed  revolutions  are  presenta- 
tivcly  observed  to  coincide  with  those  of  the  earth. 
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It  appears  plain,  therefore,  that  our  standard  units  of  time  are 
definite  segmental  lengths,  expressible  by  A,  of  a  specific  motion 

<£ 

—  that  of  the  earth's  parallels  —  expressible  by   ,          2  and  by 
that  gain  their  fundamental  significance  and  useful 

ness  because  their  values  fulfil  the  fundamental  time-equation  of 

our  Lazu  Tivo,    .  .T  .  X0  =  .  „,.    .  .  9  ;    or,  in  short,  because  their 

(./VA)2 ratios  of  energy  to  length  are  equal  to  the  similar  ratios  of  certain 
other  segments  of  motion. 

375.  MEASURED  AND  COMPUTED  LENGTHS  OF  TIME.    Scarcely 
is  it  necessary,  save  for  the  formal  development  of  our  subject,  to 
record  that  these  are  expressed,   in  the  common  equations  of 
physics,  by  t;    and  that,   from  the  foregoing  discussions,  it  is 
manifest  that,  when  so  used,  t  expresses  some  numerical  multiple 

of  some  specified  time-unit  or  some  definable  segment  of  the 
earth's  rotation. 

For  example,  when  it  is  stated  that  a  body  moves  a  distance, 
/=  100  centimetres,  in  a  time,  t  =  30  seconds,  it  is  meant  that 
the  motion  of  the  body,  spatially  measured  by  100  centimetres, 

"  temporally  coincides  "  with  a  portion  of  the  motion  of  some 
parallel  of  latitude  spatially  measured  by  30  multiples  of  the 

particular  length  constituting  -g^l  -jnj-  th  part  of  the  length  of  that 
parallel. 

376.  SPEED  AND  UNITS  OF  SPEED.    When  any  two  movements 
begin  together  and  end  together,  the  ratio  of  their  respective 

lengths  is  said  to  express,  relatively,  their  "  speed."     Commonly, 
the  motion  adopted  as  the  standard  for  measuring  this  speed  is 

that   of   the   earth's   surface;   certain   segments   of   its   rotation 
being  called  respectively  seconds,  minutes,  hours,  and  days.     In 

physics  this  ratio  is  expressed  by  the  equation    s  =  -  ;  i.  e.,  speed £ 

equals  length  divided  by  time.  This  states  the  fact  that  the 

length,  /,  of  a  given  movement  is  traversed  while  the  earth's  sur 
face  rotates  through  a  certain  time-length,  t. 

Traditionally  this  t  has  been  looked  upon  as  a  unique  quantity 
absolutely  unlike  /.  But  by  this  Treatise  /  and  /  are  precisely  alike 
in  fundamental  nature.  The  first  represents  the  spatial  length  of 

one  motion,  —  the  segment  of  the  earth's  rotation,  —  displaying 
a  force  4>  ;  and  the  latter  signifies  the  spatial  length  of  another 
motion  displaying  a  force  </>.  And  in  place  of  conceiving  that  the 
two  motions  occupy  the  same  lengths  of  time,  in  the  sense  that 



360  A    TREATISE    ON    COSMOLOGY. 

time  is  a  unique  characteristic  common  to  both,  it  is,  in  this 
Treatise,  conceived  that  they  occupy  the  same  length  or  segment 
of  time  in  the  theoretical  sense  that  the  ratios  of  energy  to  dis 
tance,  in  the  two  Spheres  of  Motion,  expressed  by  the  equation 
<E>  6 

(j\r\\2  —  (  j\r    \\2  '  are  SUC'1  as  mdicate  the  fact  that  the  respec 

tive  segments  t  and  /  would  cause  coincident  presentation  in  a 
mind  that  was  properly  subjected  to  their  influence. 

This  being  conceded,  it  becomes  plain  that  the  t  of  the  familiar 

equation  s  =  -     is  to  be  identified  in  the  equation     -7—r- 

4  f  (W>*  A)2 
j-pr  -  T-^2    (wherein  «A   replaces  A)  with  »A    (A  representing 

the  spatial  length  of  any  unit  time-segment  of  any  parallel  of 
latitude;  and  n  representing  any  multiple  thereof)  ;  that  /  is  to 

be  identified  with  ny  A  ;  and  that  the  equation  s  =  -  is  itself  to  be 

*"
 

identified  with    s  =  ny^  _  y  _      wherein  y,   as  has  been  ex- n  A        i 

plained,  is  a  numeric  expression  of  /  in  terms  of  t  as  its  unit. 
Or,  again,  if  both  t  and  /  be  reduced  to  the  same  spatial  unit 

5  =  y  A,  and  this  9  be  made  to  express  some  one  of  the  unit 

lengths  collectively  called  the  "  metric  system,"  —  as,  for  ex 
ample,  a  centimetre,  —  then,  when  substituted  in  the  fundamental 

equation  of  "temporal  coincidence,"  /  must  be  expressed  by  «2, 
$1  C/ 

and  t  by   :  —  ,  thus  making  this  equation  read 

\    y 
In  short,  making  these  substitutions,  and  reducing,  we  then 

have,  expressive  of  the  familiar  terms  of  physics  in  the  nomen 
clature  of  this  Treatise,  as  follows: 

/  =  n  9,  the  metric  length  of  any  measured  motion, 

/  =  —  >  the  metric  length  of  some  unit  time-segment, 

_  /  _  n  9  _  n  3y  _  y 

~~t~^Td_~  n9   '~~\~y' y 
As  is  well  known,  the  spatial  length  of  A  —  *.  e.,  of  the  unit 

time-segment  of  the  earth's  rotation  —  is  commonly  left  unde 

termined  in  dealing  with  the  equation  s  =  -  .     This  happens  not 
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alone  because  the  true  nature  of  the  time-element  has  been 
wrongly  conceived  to  be  incommensurable  with  that  of  /,  but  also 
because  it  is  not  necessary  to  know  the  concrete  value  of  A ;  its 
function  being  effective  mediately,  and  because  of  its  lawful 
validity  when  expressed  only  algebraically.  For  example,  when 
it  is  desired  to  express  the  relative  speed  of  white  light  in  vacuo, 
and  of  sound,  this  can  be  done,  mediately,  by  first  determining ,  .  29910 

— £— ,    expressing,  in  kilometres,   the  speed  of  light 

relative  to  A  ;  then  determining  the  ratio  a3324O±,  expressing 
the  like  ratio  of  sound ;  and  then  combining  these,  thus  obtain 

ing  the  ratio  Q*^™±>  expressing  the  speed  of  light  and  sound relatively  to  each  other. 

The  all-important  fact  for  the  present  discussion  is,  however, 
that  neither  the  convenience  of  leaving  A  unmeasured,  nor  the 
traditional  misconceptions  which  have  been  held  regarding  the 
nature  of  time,  shall  longer  blind  one  to  the  great  truth  that 

the  t  of  the  traditional  equation  s  =  -    is  as  much  expressive  of  a b 

definite  spatial  length  as  is  the  1;  and  both  I  and  t  are  alike 
expressive  of  definite  motions  — i.e.,  of  definite,  qualitative 
changes  transpiring  lawfully  with  reference  to  the  spatial  lengths 
involved  —  which  are  reducible  to  scientific  investigation  and  to 
mathematical  manipulation,  solely  through  the  lawfulness  pre 
vailing  universally  between  all  changes  and  distances,  and  most 
fundamentally  expressed  by  our  Law  Two. 

377-  UNIFORM  SPEED.  Accepting  the  common  definition  of 
Uniform  Speed,  —  that  it  is  the  speed  of  a  motion  which  main 
tains  the  same  speed  through  successive  units  of  time,  —  it  is 
now  to  be  observed  that  this  is  the  only  sort  of  speed  considered 
in  the  foregoing  discussions  and  expressed  in  formulae  s  =  -  = n9y  t 
-^Q-=J>'      Already     (§369)     it    has    been    shown    that    the 
fundamental  equation  for  this  uniform  speed  is  3>  =  F  IP  =  E' 
And  there  remains  here  only  to  emphasize  the  fact  that,  while 
the  above  equation  is  the  fundamental  equation  of  Uniform 
Speed,  yet  it  is  not  a  primary  equation,  —  i.  e.,  is  not  deducible 
from  our  single  and  typical  Sphere  of  Motion,  —  but  in  order 
to  obtain  it,  as  was  shown  in  §  369,  it  is  necessary  to 
add  to  each  successive  point  of  any  primary  radius  an  amount 
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of  energy  which  shall  make  the  sum  equal  to  the  initial  energy, 
E,  of  the  total,  original  sphere. 

The  necessity  for  discussing  the  equation  at  this  point  sprang, 
however,  from  the  need  of  locating  the  time  factor,  t,  of  current 

physics,  within  our  new  assumptions.  Till  this  was  done,  it  was 
impossible  to  make  our  far  more  elementary  Primary  Sphere 
at  all  comprehensible.  There  still  remains  to  be  shown  where 
the  added  energy  comes  from,  which  is  necessary  to  the  con 
struction  of  Uniform  Speed  and  Motion;  but  this  must  wait  its 
proper  turn  and  place  of  exposition. 

378.  ACCELERATION.  After  the  foregoing  expositions  this 
needs  but  a  word  to  bring  its  customary  expressions  into  ac 
cord  with  the  equations  here  deduced. 

If  the  speed  of  any  motion  increase  or  decrease  through  each 
successive  equal  segment  of  that  motion,  such  increase  or  de 
crease  is  called  acceleration.  When  the  rate  of  acceleration  is 

the  same  for  the  equal  segments,  the  acceleration  is  said  to  be 
uniform.  Since  the  total  measure  of  the  acceleration  is  the  ratio 

of  the  total  change  of  speed  to  the  total  time  of  the  movement, 

therefore    a  =  - ;  and,   substituting  in  our   foregoing  formulae, 

«  =  £. »9 
The  acceleration  is  unity  when  s  and  t  are  both  unity,  or 

when  a  unit  of  speed  is  gained  or  lost  in  each  unit  of  time. 
Since  acceleration  is  the  time  rate  at  which  speed  is  lost  or 

gained,  therefore  the  unit  of  acceleration  is  that  acceleration  in 
which  a  unit  of  speed  is  lost  or  gained  in  a  unit  of  time.  Adopt 

ing  the  common  units  of  physics,  the  unit  of  acceleration  is  then 
an  acceleration  of  a  centimetre  per  second  per  second.  The  total 

change  of  speed  is  obtained  by  multiplying  the  change  per  unit 

of  time  by  the  total  time.  Hence  s  =  at;  and  again  by  substi- 

1/21 

tution  and  reduction  a  =  ̂-4 
nd 

379.  UNIT  OF  FORCE.  A  unit  of  force  is  defined  in  current 
physics  as  that  force  which  continually  generates  a  unit  of 
acceleration  in  a  unit  of  mass;  or,  as  that  amount  of  force  that 
moves  a  unit  of  mass  through  a  unit  of  space  in  a  unit  of 
time. 

For  reasons  to  be  justified  later,  when  mass  will  be  specially 
investigated,  the  mass  of  all  motions  heretofore  and  now  con 
sidered  will  tentatively  be  assumed  to  be  unity;  thus  practically 
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putting    the    problem    of    mass    out    of    present    consideration 
altogether. 

Moreover,  in  place  of  conceiving  a  unit  mass  of  matter  to  be 
moved  through  any  space,  we  shall  assume  this  motion  to  be 

defined  by  the  prairie-fire  progress  of  any  certain  quality  through 
the  path  of  that  motion.  Or,  stated  fundamentally,  it  is  here  to 
be  assumed  that  all  motions  are  constituted  by  the  appearance 
of  the  same  quality  in  regular  succession,  in  each  point  of  the 
path  of  motion.  For  example,  when  the  time  consumed  by  the 
passing  of  any  motion  along  any  part  of  any  radius  of  a  pri 
mary  Sphere  is  mentioned,  it  is  the  initial  quality,  in  the  series 
of  initial  changes  at  the  centre  of  the  Sphere,  or  the  quality  that 
the  motion  first  starts  from  in  the  central  point,  that  is  assumed 

to  "  move  "  constructively  of  the  motion  through  all  the  other 
points  along  each  radius.  And  uniform  motion  is  assumed  to 
be  similarly  traced  by  the  uniform  progress  of  this  one  initial 
quality. 

This  being  understood,  the  common  definition  of  a  unit  of 
force,  when  transformed  to  accord  with  our  recensed  formulae, 
may  provisionally  be  stated  as  follows: 

A  unit  of  force  is  that  amount  of  change  displayed,  continu 
ously  in  each  successive  point,  during  the  motion  of  a  given 
quality,  along  any  primary  radius,  a  unit  distance  in  a  unit  time. 

In  this  preliminary  definition  two  factors  appear:  the  amount 
of  the  force  or  change,  and  the  distance  passed  over  by  the 
motion.  A  word  of  comment  upon  each,  and  upon  their  relations 
one  to  the  other,  will  bring  our  unit  of  force  to  clearer  statement. 

Amount  of  change  or  energy  has  been  sufficiently  explained 
as  signifying  a  definite  proportional  part  of  the  primary  Scale 
of  Change.  Also  has  been  explained,  that  jvhile  changes  in 
themselves  are  not  quantitatively  changeful,  yet  for  scientific 
purposes  their  order  may  be  conceived  to  be  stretched  uniformly 
over  the  proper  scale-distance.  The  one  essential  is,  that  all 
the  several  qualities  possible  to  existence  in  the  universe  ever 
shall,  throughout  all  scientific  investigations,  be  conceived  to  be 
stretched  over  the  same  fixed  distance  or  scale-length  in  every 
use  of  this  scale. 

With  this  in  mind  it  should  now  be  clear  to  every  one  that 

"  a  unit  of  force  "  signifies,  descriptively,  a  unit  length  of  the 
Universal  Scale  of  Change.  When  it  is  said  that  a  given  point 
expends  a  unit  of  force,  this  means  that  this  point  changes 
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through  a  series  of  qualities  represented  by  a  unit  of  length 

downward  in  this  Scale  of  Change.  When  the  point  stores  a 

unit  of  force,  its  changes  are  then  represented  by  a  unit  length 

of  the  Scale  upward.  When  we  say  a  unit  of  force  is 

applied  at  a  given  point,  this  means  that  a  series  of  changes 

occurs  in  the  source  of  the  applied  force  of  a  length  or  amount 

of  the  standard  scale-distance  sufficient  to  cause  the  given  point 

to  change  upward  through  a  unit  length  of  this  standard  Scale, 

in  accord  with  the  governance  of  our  Law  Two. 

<£ 

For  example,  when,  in  discussing  the  equation  -7-       — 

it  is  stated  that  <I>  represents  an  amount  of  force  that  must  be 

applied  to  each  successive  point  along  the  length  JVA,  in  order 

to  maintain  motion  through  that  length  at  uniform  speed,  this 

should  now  be  seen  to  mean  that  changes  must  occur  outside  the 

primary  sphere  of  the  length  in  question  downward  through 
a  scale-distance  sufficient,  when  coupled  with  the  influence  of 

the  initial  change,  to  lift  each  successive  point  through  the  same 
constant  number  of  Scale  units  as  that  through  which  the  initial 

change  of  that  Sphere  first  fell,  or  through  a  number  of  force 
units  E  =  FD2. 

In  current  physics  the  concrete  amount  of  force  adopted  as  a 

standard  unit  of  force  is,  for  example,  the  amount  displayed  in 

moving  one  gram  one  centimetre  in  one  second.  But,  if  the 

foregoing  discussions  are  correct,  the  fundamental  unit  of  force 

is  the  number  of  changes,  measured  on  our  Scale  of  Change, 

displayed  in  each  successive  point  of  any  ̂ J^th  part  of  any 

parallel  of  latitude,  constitutively  of  the  uniform  rotation  of  the 
earth  maintained  through  them. 

Making,    accordingly,  3>    unity    in   the    equation 

.substituting  the  values  of  /,  t  and  s,  found  in  §  376, 

and  reducing,  we  have  -^  =  ̂   ;  3>  :  </>  =  /2  :  /2 ;  and   </>  =  -^  - 

Immediately  an  apparent  contradiction  may  be  noted  between 

these  equations  and  the  following  familiar  ones  of  physics; 

namely,  f:f'  =  s  :s'.  For,  upon  making  the  /  and  j  of  this 
latter  apply  to  any  standard  time-segment  of  a  parallel,  and 

making  s'  =  /,  we  have/:/  =  t :  /;  and,  when  f  is  unity,  then 

/'  =  - .      Yet  the  apparent  contradiction  between  this  result  and t          ,% 

our  <#>  =  -2  proves  wholly  illusory  upon  examination.     For  in  the 
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latter  f  and  /'  are  identical  with  t  and  /  when  these  are  given  their 
fundamental  values;  that  is,  when  t  is  made  to  represent  the 
spatial  length  of  some  standard  segment  of  a  parallel,  called,  let 
us  say,  a  second,  and  when  /  is  made  to  signify  the  length  of  some 
other  segment  of  motion  that  is  temporally  coincident  with  t. 

Under  such  assumptions,  the  equation/:/'  —  ̂ :  /  may  indeed  be 
valid,  since  it  is  identical  with  t\l  —  t\l.  But  in  our  equation 
3>  :  <f>  =  ft  :  /2,  our  <£  and  <f>  measure,  respectively,  the  force  of 
the  motions  along  t  and  /,  and  are  no  more  to  be  identified  with 
them  than  a  unit  of  our  Scale  of  Change  is  to  be  identified  with  a 
centimetre  or  with  a  foot-rule. 

In  short,  while  both  $  and  /  may  legitimately  be  said  to  be 
measures  of  the  same  force,  yet  they  are  so  under  wholly  different 
systems  of  units  or  ultimate  values.     And  /  =  /   becomes  valid 
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numerics  with  <£  and  <£  —  only  because  of  the  unique  and  fun 
damental  relations  between  the  changes  and  the  distances  of  every 
primary  Sphere  formulated  by  Law  Two. 

The  practical  value  of  these  relations  and  of  the  equations  that 
formulate  them  will  be  demonstrated  in  their  use.  But  leaving 
this  to  prove  itself,  the  unit  of  force,  described  in  current  physics 
as  "  the  force  measured  by  the  movement  of  one  gram  over  one 
centimetre  in  one  second,"  is  now  defined  under  the  assumptions 
of  this  Treatise  as  follows :  A  unit  of  force  is  measured  by  the 
number  of  changes,  3>,  displayed,  by  each  successive  point  of  any 
parallel  of  latitude,  in  maintaining  the  earth's  rotation,  and  con 
ceived  to  be  equally  distributed  over  the  unit  distance  of  our  Scale 
of  Change.  And  the  <f>  of  this  Treatise  is  now  defined  to  be  the 
number  of  changes,  measured  by  the  above  unit,  displayed  by 
each  point  of  any  line  or  radius  of  a  primary  Sphere,  in  main 
taining  such  a  motion  therein  as  will  make  successive  segments 
of  it,  having  the  length  I,  temporally  coincident  with  certain  cor 

responding  segments  of  the  earth's  rotation  having  the  standard length  t. 

380.  SUMMARY  AND  REVIEW  OF  LAW  Two.  The  foregoing 
expositions  have  now,  I  trust,  made  this  Law  comprehensible, 
and  located  the  most  elementary  formulae  of  physics  within  it. 
In  doing  this,  the  limits  that  would  be  set  by  a  more  severe  devel 
opment  of  the  Law  have  been  outrun;  yet  this  was  necessary 
in  order  to  make  its  details  precisely  definite  with  reference  to 
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those  of  current  physics.  That  is  to  say,  fundamentally,  Law 

Two  applies  to  each  primary  sphere  within  itself,  and  without 

regard  to  other  spheres,  and  a  stricter  development  of  it  should 
be  independent  of  the  relations  of  different  spheres  to  each  other ; 
yet,  to  make  clear  its  relations  to  the  ordinary  factors  of  physics, 
it  has  been  necessary  to  devote  a  good  part  of  the  above  discus 

sions  to  compound  problems,  —  to  those  that  involve  more  than  a 

single  primary  sphere,  as,  for  example,  in  our  discussion  of 
time.  This,  however,  may  be  forgiven,  if  the  right  goal  have 
been  reached.  And,  preparatory  to  more  systematic  considera 
tion  of  the  mutual  relations  and  influences  of  several  spheres, 

each  upon  the  other  and  all  upon  any  one,  there  remains  but  to 
bring  our  determinations  regarding  Law  Two  itself  to  a  brief 
summary. 

Already  previous  discussions  had  made  us  familiar  with  the 

qualitative  constitution  of  our  physical  points,  their  prairie-fire 
motions,  their  conceptual  symbolization  by  the  traditional  geom 

etry  of  space,  and  the  lawfulness  upon  which  this  symbolism  is 
founded.  In  this  chapter  Law  One  had  formulated  the  assump 

tion,  that  all  changes-in-themselves  may  be  regarded  as  trans 
forming  continuously  through  a  fixed,  reversible  order  or  Scale. 
This  done,  Law  Two  was  stated  in  four  ways. 

Immediately  it  had  some  appearance  of  bringing  back  the  old 

space.  This  was  examined  with  the  result  of  making  clear  that 
the  absolute  conditions  formulated  by  Law  Two  need  not  be 
more  spatial  than  a  smell;  that  its  physical  points  are  purely 
theoretical ;  and  that  the  validity  of  thus  mathematically  treating 
absolute  conditions  by  purely  theoretical  ones  rests  upon  the  gen 
eral  lawfulness  that  governs  as  well  the  mental  processes  by  which 
the  theories  are  made  as  the  outer  conditions  for  which  they  are 
made. 

After  examining  some  of  its  main  details,  it  was  then  pointed 

out  that  Newton's  Law  of  Gravity  and  our  Law  Two  appear  to 
embody  the  same  central  principle ;  namely,  the  equal  distribution 
of  the  influence  of  any  locally  exercised  activity  in  every  direc 

tion,  and  in  proportions  such  that  the  sum  of  its  influence  within 

each  spherical  plane  having  the  given  activity  for  its  centre  is 

equal  for  all  such  planes;  a  principle,  therefore,  which  appears 
to  be  simply  explained  by  the  quantitative  proportions  obtaining 
among  the  parts  involved  rather  than  in  any  deeper  mystery. 

And,  next,  it  was  suggested  that  Law  Two  carries  Newton's  First 
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Law  of  Motion  backward  to  a  larger  and  more  fundamental 
principle. 

The  major  principle  of  Law  Two  being  thus  oriented,  a  closer 
inspection  of  its  details  was  begun.  Energy  was  seen  to  be  purely 
a  descriptive  term  of  changes-in-themselves.  Such  changes  were 
observed  to  be,  strictly  speaking,  neither  numerable,  measurable, 
nor  temporal.  But,  because  of  the  lawfulness  mutually  observed 
between  those  of  every  point,  conformably  to  the  geometric  pro 
portions  involved  in  the  constructive  motions  of  the  sphere,  it  was 

discovered  that  a  book-account  may  be  accurately  kept  of  them, 
by  conceiving  the  total  number  of  possible  qualities  of  the  uni 
verse  to  be  fixedly  distributed  over  a  lineal  scale,  and  by  describ 
ing  the  changes  happening  in  any  given  point  as  a  fixed  segment 
or  amount  of  this  scale.  Only  in  this  fictitious  and  descriptive 
sense,  so  it  was  then  perceived,  can  any  relation  whatever  of 
energy  or  amount  of  change  to  the  spatial  distances  commonly 
supposed  to  be  traversed  by  various  motions  be  legitimately 
assumed  by  science.  Yet,  in  the  light  of  this  fiction,  every  com 
mon  phrase  of  traditional  physics  becomes  illumined  with  pro- 
founder  and  more  far-reaching  meaning. 

Comparing  changes-in-themselves  with  the  changes  constitut 
ing  progressive,  prairie-fire  motions,  it  was  perceived  why  and  in 
what  sense  the  former  are  not,  while  the  latter  are,  numerable, 
measurable,  and  temporal.  The  former  were  observed  not  to 
increase  quantitatively,  while  the  latter  do  increase  quantitatively, 
in  their  progress.  And  this  absolute  quantitative  increase  was 
perceived  to  be  the  sole  quantitative  basis  of  all  actual  measure 

ments  whatsoever  —  numerical,  geometric,  or  temporal. 
Giving  closer  scrutiny  to  the  traditional  notion  of  time,  we 

found  it  compounded  of  several  ideas  having  different  origins, 
rather  than  formed  from  a  single  ultimate  source.  The  com 
ponent  idea  of  succession  we  found  originating  in  changes-in- 
themselves;  and  because  these  changes  do  not  increase,  quan 
titatively,  in  their  flow,  and  because  the  idea  of  time  requires 
some  such  quantitative  increase,  therefore  we  were  driven  to 

regard  changes-in-themselves  as  timeless  successions. 
Next  we  considered  the  assumption  that  all  conceptions  of 

time-length  derive,  ultimately,  from  the  same  quantities  that  are 
symbolized  in  spatial  length.  And  bearing  in  mind,  on  the  one 
hand,  the  kinetic  nature  of  all  length,  as  demonstrated  by  fore 
going  investigations,  and,  on  the  other  hand,  recalling  that  the 
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only  quantities  actually  measured  by  physics  as  time-lengths 
are,  in  reality,  spatial  lengths,  we  therefore  discovered  that  the 

assumption  of  a  single  quantitative  trait  as  the  ultimate  basis 
of  all  measurements  could  be  brought  into  recensed  harmony 
with  the  familiar  formulae  of  physics,  if  only  what  is  commonly 

called  simultaneity,  or  temporal  coincidence,  be  explained  with 

out  postulating  the  unique  "  time  "  of  history. 
This  led  us  to  note  that  simultaneity,  or  temporal  coincidence, 

absolutely,  is  only  a  presentative  trait,  or  can  occur  alone  in 
some  one  single  field  of  presentation;  and  that  we  may  rightly 

call  physical  events  and  motions  simultaneous  only  in  the  sense 

of  their  being  of  a  sort  to  produce  presentatively  coincident 
effects  in  some  mind  theoretically  influenced  by  them. 

This  light  having  been  thrown  on  the  true  nature  of  temporal E  e 
coincidence,  it  was  easy  to  deduce  the  equation  2  =  ^ 

expressive  of  it  in  simple,  primary  spheres.  And  from  this  equa 

tion,  coupled  with  the  empirically  determined  fact  that  the  <£  of E 

uniform  motion  is  always  constant,  the  substitution  of  4>  =  -^ 
and  0  =  e   in  the   fundamental  equation   of  coincidence  finally <&  d> 

gave  us,  by  reductions,  the  equation  =  =      %,  2,  expressive 

of  temporal  coincidence  in  uniform  motions  generally. 
This  formula  established,  we  recognized  that  the  standard 

time-units  of  physics  are  definite  segmental  lengths  of  the  earth's 
rotary  motion;  that  their  true  significance  in  physics  is  ex 

pressive  of  a  definite  length  of  motion  exhibiting  a  definite  stress 

of  energy  or  qualitative  change;  and  that  their  use  is  founded, 

fundamentally,  in  the  validity  of  the  relation  of  these  two  de 

terminants  —  the  length  and  force  of  their  segments  —  to  the 
like  determinants  of  similar  motions,  in  the  above  equation  for 

coincidence,  and  is  founded  practically  in  the  convenience  of 

the  earth's  rotation  as  a  standard  measure  of  uniform  motion 
the  world  over. 

And,  finally,  this  comprehension  having  been  gained  of  the 

true  nature  of  the  "  time  "  and  the  time-units  of  physics,  all  the 
elementary  formulae  of  dynamics,  excepting  those  involving 

mass,  were  translated  into  formulas  expressive  of  Law  Two; 

their  significance  under  that  Law  was  precisely  demonstrated; 
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and  the  fuller  significance  of  that  Law  itself,  for  the  further 

development  of  this  Treatise,  and,  as  I  hope,  for  the  future  of 
all  science,  was  more  completely  unfolded  and  established. 

If  these  discussions  have  been  long  and  tedious,  this  was  be 
cause  the  old  conceptions  were  intricately  confused  and  their 
renovation  has  been  proportionally  difficult.  It  has  been  the 
shaking  out  of  the  antiquated  fustian  that  has  made  the  air 
suffocating  and  murky,  notwithstanding  that  the  new  light  be 
simplicity  and  clarity  itself.  Always  the  work  of  driving  out 
the  old  is  seven-fold  that  of  letting  in  the  new.  To  eyes  trained 
to  the  venerable  haze,  this  may  long  remain  unbelievable,  and 

the  purity  of  the  new  atmosphere,  in  its  unfamiliar  nakedness, 

be  judged  "  pure  speculation."  But  as  we  now  pass  on  to  use 
Law  Two,  and  the  familiar  formulae  of  physics  as  now  recensed 
within  it,  they  will  not  fail  to  demonstrate  their  disencumbered 
and  enlivened  worth. 

381.  MUTUAL  INFLUENCE  OF  PRIMARY  SPHERES.     Primary 
spheres  influence  one  another  alone  through  momentary  summa 
tion,  in  their  points  of  intersection  or  coincidence,  of  the  amounts 
of  energy  exercised,  in  those  points,  by  the  respective  central 
impulses  of  each  sphere. 

Up  to  the  present,  in  this  chapter,  investigation  has  been  chiefly 
directed  toward  the  laws  governing  each  single  primary  sphere, 
within  itself.  We  now  turn  to  the  influence  of  such  spheres 

upon  one  another.  In  general  this  is  as  just  stated;  but  it  may 
be  more  particularly  considered  as  follows : 

By  summating  will  be  meant  that  the  quality  of  the  point  of 
intersection  will  rise  or  fall,  through  the  Scale  of  Change,  an 
amount  equal  to  the  sum  of  the  amounts  it  would  rise  or  fall 
through,  from  the  respective  influences  of  the  two  central 
impulses. 

382.  MOTIONS  MEETING  IN  A  COMMON  DIAMETER.     Waves 
of  change,  proceeding  from  different  centres  along  their  com 
mon   diameter,    summate   in   their   point  of   meeting,    and   then 
pass  on,  as  if  they  had  not  met. 

If  the  central  impulses  E  and  e  are  equal,  the  meeting  and 
summation  will  be  in  the  middle  point  of  the  diameter;  and  its 

T-» amount  will  be  —^  +  -^  =  F  +  /;  and  then  will  E  =  et  and  D  —  d. 
If  E  be  greater  than  e,  then  will  D  be  greater  than  d,  and  the 

summation  will  be  in  a  point  of  the  common  diameter  lying 

24 
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further  from  the  centre  of  E  than  from  the  centre  of  e,  in  pro 

portions,  for  D  and  d,  satisfying  the  equation  E  :  e  —  D1  :  d? ;  and 
the  amount  of  summation  will  still  be  expressed  by  the  general 

E        e 

formula   ̂   +  -jz  =  F  +  f' 
383.  MOTIONS  MEETING  ELSEWHERE  THAN  ON  THE  COMMON 

DIAMETER.    These  will  be  governed  by  the  same  general  principle 
of  summation,  and  will  be  expressed  by  the  same  general  equations 
already  stated.     That  is,  summation  will  transpire  at  the  points 
of  coincidence  of  the  radii  of  the  respective  spheres,  and  thence 
each  motion  will  pass  on  as  if  governed,  alone,  by  its  own  cen 
tral  impulse  from  the  first. 

Immediately  we  note  that  the  continuance  of  such  motions,  as 
if  uninfluenced  by  all  coincident  motions,  apparently  contradicts 
the  traditional  laws  governing  the  composition  and  resolution  of 
forces,  and  the  diagrammatic  parallelogram  of  forces.  This  will 
be  comprehended,  however,  after  discussing  matters  to  which  we 
now  turn. 

PRIMARY    PHYSICAL    STATES. 

384.  Up  to  the  present,   in  this  chapter,  we  have  discussed 
only  abstractly  such  conditions  as  might  occur  in  any  physical 
point.     We  have  now  to  consider  different  conditions  displayed 
concretely   in   various   parts   of   the   universe;    and    first    those 
simplest  conditions  that,  for  the  theoretical  purposes  of  physics, 
may  be  regarded  as  primary. 

385.  THE  PRIMARY  INTERATOMIC  AND  INTERSTELLAR  STATE. 
The  normal  state  of  every  part  of  the  universe,  save  its  atoms, 
may  be  regarded  as  that  of  rest;   that  is,  its  quality  may  be  re 
garded  as  being,  normally,  that  of  the  norm  quality  of  the  Scale 
of  Change. 

In  making  this  statement,  we  do  so  after  having  grown  wise 

in  perceiving  that  all  such  descriptions  are  necessarily  relative 
to  the  point  of  view  at  which  they  begin.  Looking  out  into  the 

inter-starry  spaces,  we  certainly  do  not  regard  them,  since  Hertz' 
discoveries,  as  a  vast  sea  of  rest.  We  conceive  them  to  be  in 
incessant  vibration  of  many  sorts;  and  this,  under  our  hypoth 
esis,  is  the  same  as  saying  we  conceive  the  qualities  of  their  points 
to  be  continually  rising  and  falling  through  our  Scale  of  Change. 
But  to  describe  these  happenings  scientifically  we  must  begin 
somewhere,  —  must  place  the  norm  of  our  Scale,  with  which  we 
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propose  to  "  keep  track  "  of  such  changes,  concretely  in  some 
chosen  locus  —  just  as  the  mathematician  must  arbitrarily  place 
the  centre  of  his  system  of  ordinates  in  a  concrete  somewhere. 

As  in  his  case,  it  is  best  to  seat  this  "  locus  "  where  it  will 
make  our  system  of  descriptions  work  most  simply  and  advan 
tageously.  For  this  reason  it  is  here  chosen  to  consider  the 
normal  condition  of  the  spaces  in  question  to  be  of  the  norm 
quality  of  our  Scale  of  Change;  and  to  conceive,  as  has  already 
been  done  in  discussing  Law  Two,  that  whenever  the  quality  of 
any  point  changes  to  one  above  or  below  that  norm,  it  immedi 

ately  becomes  possessed  of  a  tendency  to  return  to  it  —  a  ten 

dency  we  have  agreed  to  designate  by  "  its  energy." 
We  are  aware  that  theoretically  it  would  be  equally  possible  to 

put  the  norm  in  any  other  concrete  quality  than  that  we  are  to 
assume  to  prevail  originally  (for  our  system  of  description) 

throughout  the  "  empty  voids  "  of  Newton,  —  that  is,  to  place 
it  above  or  below  the  norm  quality  we  have  arbitrarily  chosen,  — 
and  then  to  measure  all  other  qualities  upward  or  downward 
from  it.  But  putting  the  norm  where  we  have,  the  declaration 
that  the  normal  condition  of  these  spaces  is  one  of  absolute  rest 
follows  as  a  necessary  corollary  of  that  choice.  In  short,  this 
choice  means  no  more  and  no  less  than  that  we  agree  to  start  our 
bookkeeping  at  this  fictitiously  located  standard  and  to  look  upon 
all  other  qualitative  events,  than  those  of  this  norm,  to  be  depart 

ures  from  this  starting-point. 
Having  thus  located  our  starting-point  of  description,  and 

declared  that  all  points  remain  of  the  norm  quality  unless  "  com 
pelled,"  in  our  descriptive  sense,  to  rise  above  it,  one's  curiosity 
is  turned  to  the  source  of  this  "  compulsion."  Here  we  find 
ourselves  among  the  same  difficulties  encountered  in  endeavoring 
to  explain  the  origin  of  the  forces  that  Newton  conceived  to 

deflect  straight-lined  motion  from  their  normal  paths.  Again, 
we  have  the  problem  thrust  upon  us  of  conceiving  how  and  where 
the  myriad  of  diversely  directed  forces,  observed  in  the  universe, 
could  have  been  first  started  with  all  the  perfectly  balanced  dis 
positions  required  by  the  Laws  of  Conservation.  And  especially 

is  the  present  author  prodded  to  explain  the  "  initial  impulses  " 
of  his  primary  spheres;  to  tell  whence  they  derive,  and  where 
they  are  exercised  or  applied. 

Scarcely  can  it  fail  to  have  been  noted  that  these  "  central  " 
changes  are  supposed  to  distribute  their  energy  throughout  the 
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universe  by  what,  at  first  sight,  seems  to  be  an  entirely  different 
law  from  that  in  accord  with  which  the  changes  caused  by  them 

distribute  theirs.  The  central  impulses  distribute  equally  in  every 

direction  —  or  just  as  Newton's  force  of  attraction.  The  result 
ant  impulses,  caused  by  the  central  ones  —  or  those  in  any  point 

of  any  given  radius  or  direction  from  the  central  impulse  —  dis 
tribute  only  along  that  one  radius,  or  in  a  mode  equivalent  to  that 

of  Newton's  First  Law  of  Motion.  Consequently,  the  central 
impulses  of  this  Treatise  take  on  the  appearance  of  exceptional 

wellsprings  of  motion.  And  since  we  regard  them  as  universally 

prevalent,  and  that  every  point,  even  the  resultant  ones,  may  at 

all  times  be  regarded  as  centres  of  such  primary  spheres,  there 

fore,  to  many  persons,  our  new  assumptions  may  seem  to  afford 

little  promise  of  escape  from  the  difficulties  we  found  surrounding 

Newton's  hypotheses. 
In  truth,  however,  our  mode  of  considering  central  impulses 

as  wellsprings  is  neither  exceptional  nor  inconsistent.  Already 

I  have  said  we  must  begin  our  bookkeeping  somewhere ;  and  we 

treat  central  impulses  as  the  original  wellsprings  only  because  we 

choose  to  begin  in  this  way.  Also  we  could  treat  the  resultant 

effects  of  such  central  impulses  in  each  point  of  our  so-called 

primary  spheres  as,  again,  the  centre  of  a  new  sphere  working 
under  Law  Two;  and  such  a  method  will  prove  both  profitable 

and  consistent  for  certain  purposes.  But,  for  all  the  purposes 

now  in  view,  the  simpler  method  here  chosen  is  sufficient,  and 
does  not  need  to  be  carried  further.  Better  far  is  it  to  exhaust 

our  simpler  mode  before  pushing  on  to  possible  combinations 
of  it.  And  as  for  the  classic  difficulties,  who  knows  but  they  will 
dissolve  as  the  illusions  of  a  false  mode  of  conception,  when  once 

by  our  purified  method  we  have  arrived  at  the  truth ! 

386.  THE  PRIMARY  ATOMIC  STATE.  The  atoms  of  tradi 

tional  physics  may  be  regarded  as  the  primary  source  of  all  change 
whatsoever. 

By  these  traditional  atoms  I  mean  those  elementary  parts  of 
the  physical  world  whose  essential  features  physics  from  time 
to  time  has  endeavored  to  formulate  in  different  atomic  theories. 

To  comprehend  our  new  declaration  regarding  these  atoms, 
the  reader  should  first  observe  that,  in  part,  it  is  a  mere  corollary 

of  the  previous  proposition  to  begin  our  descriptions  of  the  physi 

cal  world  with  conceiving  the  inter-atornic  spaces  to  be,  normally, 

in  a  state  of  rest.  All  changes  or,  as  is  the  same  thing,  all  sys- 



RECENSION  OF  THE  ELEMENTS  OF  PHYSICS.     373 

terns  of  cause  and  effect  run  in  endless  chains.  Each  link  we 
conceive,  alternately,  in  the  one  relation  and  then  in  the  other. 

Whether  we  first  regard  any  link  as  a  cause  or  as  a  result  depends 
wholly  on  where  we  begin  our  description.  But,  having  chosen 

to  regard  the  inter-atomic  spaces  to  be  normally  in  a  state  of 
receptivity,  it  follows  as  a  necessity  from  the  nature  of  change, 
that  we  must  regard  the  link  next  preceding  this  theoretical 
receptivity  as  exercising  a  causal  influence  or  attack  upon  it,  — 
this,  if  we  continue  to  use  the  time-honored  phrases  at  all,  as, 
undeniably,  we  must.  That  is,  we  must  so  regard  the  vortex- 
motions  of  Helmholtz,  if  we  accept  their  existence  and  the  prop 
osition  that  their  motions  and  their  circumscribing  thrusts  are  in 
a  perpetually  balanced  state  of  action  and  reaction ;  and  so,  sim 
ilarly,  of  any  other  atomic  theory.  Our  proposition,  to  view  the 
atoms  as  the  original  sources  of  all  change,  is,  therefore,  but  a 
necessary  part  of  our  chosen  system  of  bookkeeping  as  a  whole. 

Lest,  however,  it  be  deemed  something  unusual  to  conceive 
the  atoms  to  be  thus  active  toward  their  environment,  it  should 
be  noted  that  this  attitude  is  already  involved  in  Helmholtz' s  con 
ception  of  his  vortex-rotations.  The  latter  demand  an  "  incom 

pressible  "  fluid.  And  this  incompressibility  is  conceived  forever 
to  lie  dormant,  in  a  precisely  similar  state  of  inactivity  to  that 
assumed  by  us  for  the  absolute  rest  of  the  inter-atomic  spaces,  until 
it  is  attacked  by  the  centrifugal  thrusts  of  the  atoms;  then  it 
responds  or  reacts,  just  as  we  shall  assume  that  our  norm  quali 
ties  will  react.  Both  conceptions  are  purely  fictitious,  and  both 
must  justify  themselves  by  their  greater  or  less  measure  of 
usefulness. 

387.  THE  PRIMARY  EQUILIBRIUM  OF  THE  ATOMS:  The 
primary  equilibrium  of  the  atoms  is  one  of  change, 

By  primary  equilibrium  I  mean  that  equilibrium  of  change 
which  may  be  regarded  as  the  first  result  of  having  assumed  the 
atoms  to  be  the  primary  source  of  all  change.  And,  having 
made  this  primary  source  our  starting-point  of  kinetic  descrip 
tion,  let  us  now  consider  what  its  first  results,  in  accord  with 
our  recensed  views  of  current  physics,  may  be. 

Agreement  with  certain  major  presuppositions  is  the  indis 
pensable  requisite  of  all  physics.  It  may  be  said  with  certainty 
that  the  Helmholtz  formula  would  have  received  no  considera 
tion  whatever  from  scientists  had  it  not  been  contrived  in  accord 
with  the  previously  established  theory  of  The  Conservation  of 
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Motion.  Yet  it  may  have  escaped  certain  readers  that,  to  pre 
serve  this  accord,  the  incompressibility,  assumed  by  Helmholtz 
for  his  environing  fluid,  is  required  to  be  regarded  but  as  a  cer 
tain  mathematical  extreme  of  motion.  The  outward  tending 
motions  are  required  to  be  met  by  inward  tending  motions  of 
resistance.  And,  from  the  strict  mathematical  point  of  view, 

these  outward  and  inward  "  tendencies "  must  never  cease  to 
be  regarded  as  theoretical  motions  simply  because  they  stand  at 
the  zero  of  equilibration.  If  they  are  entered,  in  the  equations  of 
physics,  at  all,  or  ever  as  motion,  they  can  no  more  cease  to  be 
regarded  as  motion  because  they  here  equilibrate,  than  their 
place  of  meeting  can  cease  to  be  regarded  as  space,  because  it 

reduces  to  a  point.  In  old  clays,  when  all  sorts  of  "  attributes  " 
were  added  to  matter  to  satisfy  an  equal  number  of  difficulties 

as  little  comprehended  as  the  "  attributes  "  concocted  to  solve 
them  —  in  those  days  "  incompressibility  "  might  well  pass  as  a 
something  other  than  a  mathematical  phase  of  motion.  But  to 
preserve  the  now  accepted  Plenum  Theory,  this  latter  interpreta 

tion  is  imperative  even  without  exposing  the  "  entitative  "  fal 
lacies  of  history.  And,  as  is  more  cogent  to  our  present  purpose, 
to  preserve  consistency  in  the  assumptions  of  this  Treatise,  the 

"  incompressibility  "  of  traditional  physics,  and  of  such  theories 
as  that  of  Helmholtz,  must  receive  a  similar  interpretation,  — 
must  be  regarded  as  a  mathematical  phase  of  our  recensed  or 

prairie-fire  motion. 
How,  then,  must  it  be  so  interpreted?  How  must  the  fluid 

pressure,  for  example,  of  Helmholtz's  theory  be  accounted  for 
from  our  point  of  view,  that  all  other  motions  spring  from 
atomic  motions?  Could  we  proceed  by  the  easy  theory  adopted 

by  Newton  for  his  "  gravity,"  -  the  Vacuum  Method,  —  the  task 
would  be  light.  We  could  follow  the  centrifugal  "  forces  "  of 
some  initial,  atomic  rotation  in  his  "  straight  lines,"  until  they 
encountered  the  surface  of  some  other  atoms,  where  they  would 

be  counterbalanced  by  like  centrifugal  "  forces "  from  them. 
And  by  conceiving  the  universe  to  comprise  an  infinite  number 
of  atoms,  distributed  within  it  at  proper  intervals  in  endless 

directions,  —  as  he  did  the  stars,  —  we  could  arrive  at  the  equili 

bration  of  these  active  "  forces  "  similarly  as  he  arrived  at  that 
of  the  equilibrations  of  his  gravitation. 

Nor  would  our  task  be  more  difficult  under  the  Plenum  Theory 
of  current  physics.  For  then  we  would  have  but  to  conceive  of 
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equal  vibratory  motions  radiated,  from  every  atom,  endlessly  in 
every  direction,  in  order  to  arrive  at  the  corresponding  concep 
tion  of  the  equilibration  of  our  initial  atomic  motions  by  result 
ant  inter-atomic  motions  of  translation. 

And,  going  a  step  further,  it  is  no  more  difficult  to  arrive  at 
the  precisely  corresponding  conception  to  be  adopted  in  this 
Treatise;  namely,  that  the  Equilibration  of  The  Primary  Atomic 
Motion  —  the  vortex-rotations  of  the  Helmholtz  atoms,  if  these 
be  finally  accepted  —  is  maintained  by  the  ceaseless  distribution 
of  prairie-fire  motions^  from  every  atomic  point  equally,  in  every 
direction,  in  accord  with  our  Lazv  Two. 

Before  leaving  this  point,  it  will  profit  to  summarize  the  matter 
in  hand  more  formally.  The  normal  inter-atomic  state  we  assume 
to  be  that  of  rest.  All  motions  derive  primarily  and  persistently 
from  the  atoms.  The  primary  motion  of  the  atoms  is  that  which 
transpires  within  and  constitutes  them;  and  is  defined,  in  the 

case  of  Helmholtz,  by  his  vortex-rotations.  Since  the  atoms  are 
to  be  regarded  as  the  source  of  all  energy,  they  must  also  be 
regarded  as  maintaining  within  themselves  a  quality,  or  series 
of  qualities,  above  the  norm  quality  of  our  Scale  of  Change. 
The  constant  tendency  of  the  qualities  of  the  atoms  to  change 
to  the  norm  is,  as  we  assume,  their  stored  energy.  This  energy 
is  to  be  regarded  as  constantly  distributed  from  every  point  of 
every  atom,  equally  and  endlessly  in  every  direction,  in  accord 
with  Law  Two.  The  atoms  are  conceived  to  be  infinite  in 

number  and  to  be  located  (symbolically  in  our  Space  scheme), 
at  various  finite  distances  apart,  throughout  the  universe.  Owing 
to  the  equal  distribution  of  the  energy  of  every  atom,  in  every 
direction,  and  to  the  infinity  of  their  number,  each  atom  con 
stantly  receives  the  same  amount  of  energy  or  motion  that  it 
gives  out  in  every  direction.  Hence  the  Primary  Equilibrium 
of  the  atoms  and  the  constant  maintenance  of  their  qualities 
above  the  norm. 

As  to  the  consistency  of  the  picture  thus  drawn,  it  is  in  ac 
cord  as  well  with  every  demand  of  current  physics  as  of  this 
Treatise.  Its  distributions  of  energy  conform  to  the  modern 

Plenum  Theory;  to  Newton's  First  Law;  to  the  laws  of  Com 
position  and  Resolution  (as  we  shall  presently  see)  ;  to  the 
Laws  of  Conservation ;  and  to  our  new-found  Laws.  The  inter 
action  between  the  activities  or  rotations  of  the  infinite  number 

of  atoms  satisfies  the  demands  of  every  atomic  theory,  for  ex- 
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ample,  that  of  Helmholtz,  in  that  their  required  centrifugal 

thrusts  and  counterbalancing  resistances,  their  "  indestructibly 
constructed  equilibrium,"  and  the  "  universally  incompressible 
pressure  "  of  their  surrounding  medium,  are  all  provided  for. 

Also  this  picture  is  consistent,  in  that  it  may  be  accepted,  while 
bearing  in  mind  that  all  scientific  descriptions  are  both  figurative 
and  relative.  While  securing  all  the  advantages  derived  from 
any  of  the  traditional  modes  of  physical  description,  our  new 
mode  reveals  to  us  that  we  may,  if  the  occasion  demands,  in 
accord  with  some  ancillary  system  of  bookkeeping,  also  conceive 
the  atoms  to  be  stripped  naked  of  all  this  fictitious  distributive 
tendency;  may  regard  them  as  void  of  all  centrifugal  moment, 

and  their  surrounding  "  fluid  "  to  be  void  of  their  equally  ficti 
tious  "  incompressibility."  We  may  regard  them  either  as  whirl 
ing  isles  of  motion,  or,  if  need  be,  as  independent  oases  of 

uplifted  "  rest,"  whose  variegated  qualities,  in  either  case,  stand 
out  above  a  uniform  background  of  normal  calm.  In  short,  we 
now  perceive  that  science,  by  coming  to  comprehension  of  its 
task  and  its  resources,  is  in  position  to  take  any  advantage,  as 
in  our  first  Review  of  Physics  was  intimated  to  be  possible,  that 
may  arise  from  entire  freedom  to  choose  the  simple  and  com 
prehensive  system  of  description  adopted  for  our  forelying  work, 
while  at  the  same  time  preserving  all  that  ever  has  or  may 
come  from  the  methods  heretofore  practised. 

388.  MASS.  Mass  is  the  Scalc-of -Change  distance  at  which 
the  quality  of  any  point  is  constantly  maintained  above  or  below 

the  norm  quality  of  the  surrounding  universe  or  "  fluid,"  in  con 
sequence  of  the  Primary  Equilibrium  existing  between  the  atoms. 
It  is,  therefore,  the  stored  energy  of  that  point;  and  is,  also,  the 
measure  of  energy  that  must  be  applied,  as  a  central  impulse,  to 
that  point,  in  order  to  reduce  it  to  the  norm  and  to  produce  the 

appearance  of  its  having  "  moved  bodily "  to  an  adjoining 
position. 

Since  "  bodily  motion  "  is  to  be  discussed  in  a  closely  following 
section,  only  as  much  will  be  said  of  it  here  as  will  make  mass 
comprehensible.  Since  it  is  a  fundamental  principle  of  this 
Treatise  to  reduce  all  motion  to  the  prairie-fire  plan,  it  should 
have  been  already  anticipated  that  the  activities  transpiring  within 

atoms  —  their  vortex  motions,  if  we  accept  the  theory  of  Helm 
holtz  as  the  credited  type,  as  for  clear  discussion  I  hereafter  will 

—  are  to  be  recensed  according  to  this  plan  also.  Fixing  our 
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eyes,  then,  on  any  given  point  in  any  such  circle  of  activity,  it 
should  be  easily  understood  that  the  so-called  motion  of  that 
point,  forward  to  the  next  position  in  the  circle  of  rotation,  is 
to  be  explained  by  the  disappearance  of  its  certain  number  of 
qualities  above  the  norm,  from  the  first  position,  and  the  ap 
pearance  of  the  same  number  of  qualities  in  the  second  and 
adjoining  position.  And  so,  similarly,  for  every  other  forward 
movement  in  the  circle  of  rotation,  and  for  all  bodily  move 

ments  in  general.  In  short,  bodily  movement  is  but  the  prairie- 
fire  movement  of  any  same  quality  or  atomic  aggregation  of 
qualities  from  one  place  to  another.  And  it  having  been  ex 
plained  how  the  atomic  points  are  forever  maintained  at  a  defi 
nite  qualitative  height  above  the  norm  quality  that  primarily 

characterizes  the  surrounding  "  fluid "  or  inter-atomic  spaces, 
and  also  our  primary  Law  of  Motion  having  been  explained,  it 
should  now  be  understood  how  the  apparent  translation  or  motion 

of  that  "  atomic  or  mass  height "  to  an  adjoining  position  is  to 
be  explained  as  the  disappearance  of  that  height  from  the  one 
position  and  its  lawful  reappearance  in  the  next. 

But,  to  disappear  from  its  first  position,  it  must  be  distributed 
from  it  by  Law  Two;  that  is,  the  given  or  mass  height  must 
act  precisely  like  an  initial  impulse,  applied  at  that  point  and 
distributed  from  it  as  the  centre  of  a  primary  sphere.  How  it 

happens  to  be  thus  applied,  or,  in  other  words,  how  its  "  ten 
dency  "  to  move  becomes  transformed  into  an  actual  initial 
impulse,  or,  still  again,  where  the  cause  of  this  impulse  in  turn 

comes  from,  and  how  such  vortex-rotations  happen  at  all  — 
these,  with  the  reappearance  of  the  same  height  in  the  adjoining 
point,  are  to  be  discussed  soon. 

For  the  present,  and  with  reference  to  mass,  then,  we  have  but 
to  observe  that  in  accord  with  our  Lazu  Two,  it  being  conceived 
that  the  qualitative  height,  constituting  any  point  of  an  imperish 

able  atom,  —  i.e.,  one  that  illusively  appears  to  move  forever, 
without  change  of  quality,  from  place  to  place,  —  is  momentarily 
resident  in  any  place,  then,  in  order  to  make  it  disappear  from 
that  position  and  to  reappear  in  the  next,  or,  in  other  words,  to 
make  it  move  to  its  new  position,  the  same  amount  of  energy, 
but  of  a  contrary  measurement  from  the  Scale  Norm,  must  be 
applied,  at  the  nrst  position,  as  is  conceived  to  be  stored  there 
by  the  maintenance  of  the  height  in  question  above  zero.  That 
is,  an  initial  energy  must  be  applied,  equal,  in  amount,  to  the 
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energy  represented  by  that  height  itself  above  the  norm,  and  of 

the  contrary  sign.  Whereupon  it  should  become  evident  that 

"  mass  "  is  but  another  name  for  the  amount  of  stored  energy 
constantly  maintained  in  each  atomic  point;  or,  collectively,  in 
the  total  atom,  and  in  bodies  generally.  In  short,  mass  is  the 

stored  energy  of  a  point  at  rest,  that  becomes  its  kinetic  energy 
when  it  moves. 

Reckoned  for  the  ultimate  quantitative  unit,  the  physical  point, 
and  with  reference  to  the  norm  of  our  ultimate  Scale  of  Change 
mass,  as  stored  energy,  is  the  ®  of  our  primary  equations  for 
Law  Two. 

389.  VOLUME  MASS  is  the  sum  of  the  scale  heights  of  the 

several  points  constituting  or  symbolized  in  any  given  "  volume  " 
of  current  physics. 

In  any  given  atom  the  ultimate  mass  or  qualitative  height  of 

its  component  points  may  not  be  the  same  throughout  all  parts 
of  the  atom.  For  example,  in  a  Helmholtz  atom  there  may  be 

a  greater  moment  of  rotation  at  one  point  than  at  another.  The 
sum  of  Scale  Height  or  of  primarily  stored  energy  is,  however, 
constant  for  the  atom  as  a  whole,  and  may  be  reckoned  as  the 

average  mass  of  all  the  points  multiplied  by  the  volume  of  the 
atomic  filament. 

390.  ATOMIC  WEIGHT  or  the  relative  mass  of  different  atoms 

may  vary  because  they  differ  in  volume,  in  ultimate  mass  or 

quality,  or  in  both.     Whether  or  not  there  are  atoms  that  vary 

in  any  or  in  all  these  ways,  and  whether  or  not  all  the  different 
substances  are  built  up  from  one  or  more  ultimate  atomic  forms, 
is  not  yet  fully  known. 

391.  MOLECULAR  WEIGHT  or  the  relative  mass  of  different 

molecules  may  vary  because  they  differ  in  the  number,  or  in  the 
kind  of  their  component  atoms,  or  in  both. 

392.  THE  STANDARD  OF  ATOMIC  AND  MOLECULAR  WEIGHT,  as 

commonly  adopted,  is  the  ultimate  mass  of  the  hydrogen  atom. 

By  our  hypothesis  it  is  the  qualitative  or  Scale  Height  maintained 
by  this  atom.  If  this  be  adopted  as  the  norm  quality  of  our 
Scale  of  Change,  then  the  relative  atomic,  or  molecular  weight 

of  any  other  substance  will  represent  its  Scale  Height  above  that 
of  hydrogen. 

393.  THE  MASS  OF  DIFFERENT  SUBSTANCES  may  vary  accord 

ing  to  the  number  of  atoms,  or  of  molecules,  in  a  standard  vol 

ume;  to  the  weight  of  these  atoms  or  molecules;   or  to  both. 
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394.  THE  STANDARD  MASS,  commonly  used  in  estimating-  the 
relative  specific  gravities  of  different  substances,  is  the  ultimate 
mass  of  a  cubic  centimetre  of  water.     When  this  standard  is 

used,   the   relative   specific   gravity   of   any   body   represents   its 
Scale  Height  above  that  of  water. 

In  every  case  the  definition  of  mass  first  here  written  holds 
good;  and,  in  general,  mass  indicates  the  average  qualitative 
height  maintained  in  any  given  volume  or  body. 

395.  MOMENTUM  is  the  rate  of  change  constituting  any  kinetic 

event.     Commonly  it  is  expressed  by  ms,  or  "  mass  multiplied 
by  speed."    The  in,  or  mass,  of  any  atomic  point  is  the  qualitative 
height  of  that  point;    is  the  number  or  amount  of  changes  that 
must  fall,  in  that  point,  to  give  the  appearance  of  the  motion 
of  that  height  of  quality  to  an  adjoining  point.     If  more  than 
one  point  be  thus  moved,  the  absolute  mass  is  the  volume  mass 
of  the  total  number  of  points  so  moved.      But  commonly  the 
volume  mass  of  some  specific  amount  of  an  arbitrarily  chosen 
substance  is  made  the  standard  unit  of  volume  mass   for  the 

relative  measurement  of  all  others;   as,  for  example,  the  volume 
mass  of  a  cubic  centimetre  of  water.    The  s,  of  the  formula  m  s, 
is  the  ratio  of  the  spatial  distance  /,  through  which  any  qualita 
tive  height  is  moved,  to  some  standard  time  distance  t.     Hence 
ms  or  momentum  represents  the  ratio  of  the  amount  of  change 
displayed  in  moving  a  given  volume  mass  through  a  distance  I, 
to  tlie  amount  of  change  displayed  in  moving  the  same  volume 
mass  through  the  time  distance  t;   it  is  the  ratio  of  the  respec 
tive  total  sums  of  change  in  the  two  specific  movements. 

Substituting  for  m  its  value  </>  (§  388)  and  for  ̂   its  value  y 
(§376),  we  have  the  equation  ms  =  $y,  expressive  of  the 
momentum  of  any  physical  point  in  any  second  sphere  having 
the  initial  impulse  e,  relatively  to  the  coincident  uniform  motion 
in  the  first  primary  sphere  having  the  initial  impulse  E. 

Since  the  mass  of  Newtonian  physics  was  supposed  to  be  an 
attribute  of  matter  absolutely  different  from  its  volume,  the 
expression  ms,  as  used  by  Newton,  was  an  incommensurable 
medley  and  no  true  mathematical  expression;  no  more  than 

would  be  "  butter  multiplied  by  music,"  to  express  "  butter  sold 
for  a  song."  The  mass  of  the  current  Plenum  physics  would 
not  suffer  from  this  criticism,  perhaps,  had  it  yet  been  defined 
in  terms  of  motion  alone,  as  the  specifications  of  the  H-T 
hypothesis  require.  The  definitions  of  mass  and  of  momentum 
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above  given,  in  terms  of  this  Treatise,  are  specific,  commensur 
able,  and  mathematically  consistent. 

396.  FORCE.    In  defining  momentum,  it  was  taken  for  granted 
that  the  motion  along  the  distance,  /,  was  uniform;    but  mani 
festly  it  could  be  variable.    In  this  case,  if  the  average  speed  per 
unit  of  time-length  be  substituted  in  the  formula  for  momentum 
or  ms,  we  then  have  a  mathematical  quantity  expressive  of  the 
rate  at  which  speed  changes  with  time.     Commonly  this  rate  is 

*m  c        n?  / 

called   force  and  its  equation  is  /=  —  =  -2  .      More  funda- 
b  £• 

mentally,  force  may  be  defined  as  the  rate  at  which  the  ratio,  of 
the  amount  of  change  displayed  in  moving  a  given  volume  mass 
through  each  successive  equal  segment  of  a  distance  I,  to  the 
amount  of  change  displaced  in  moving  the  surface  of  the  earth 

through  each  coincident  segment  of  the  time-length  t,  varies 
from  coincident  segment  to  coincident  segment. 

Substituting  for  ms  its  value  <f>y  (§  395),  and  for  t  its  value 

—    (§376),   we  have  the  equation   /=  ̂   =  ̂~ ,  expressive 
y  £  f(,C/ 

of  the  force  of  any  physical  point  in  any  second  sphere  having 
the  initial  impulse  e,  relatively  to  the  coincident  uniform  motion 
in  the  first  primary  sphere  having  the  initial  impulse  E. 

397.  WORK.    Defined,   fundamentally,   work   is   the   sum   of 
change  displayed  in  any  event,  in  accord  with  our  Law  Two. 
For  example,  it  is  the  amount  of  Scale  Change  displayed  in 

any  point  of  our  Primary  Sphere  and  represented  by  any  ordi- 
nate  of   our   diagram   in    §  333 ;     or,    again,    it   is   the   sum   of 
change,  represented  by  the  sum  of  the  successive  ordinates  in 
any  given  length  of  the  radius  of  that  diagram.     Commonly, 
work  is  measured  with  reference  to  some  chosen  standard  of 

motion,  and  it  then  becomes  expressed  by  a  ratio  signified  by 

•w—fl;  f  and  /  having  the  significance  already  defined.     Sub 

stituting  for  /  its  value  ̂ r  found  in   §  396,  and  for  /  its  value 
n  d 

n3  found  in  §376,  we  have  the  equation  w=fl  —  <£jj'2,  ex 

pressive  of  the  work  done  by  any  motion  of  "  a  single  physical 
point  "  in  any  second  sphere  having  the  initial  impulse  e,  relatively 
to  the  work  done  in  uniform  motion  within  the  Preliminary 
Sphere  E  over  the  distance  A. 
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PRIMARY    COSMIC    STATES. 

398.  We  have  considered  the  fiction  that  the  atomic  points 
may  be  conceived  to  be  maintained  at  a  constant  qualitative  height 
above  the  norm  by  means  of  an  equilibrium  or  mathematical  zero 

of  motion  or  of  prairie-fire  influence  from  each  physical  point  on 
every  other  and  from  every  other  on  each ;  but  we  have  discussed 
this  equilibration  with  reference  to  its  atomic  components  rather 
than  as  a  whole.     We  have  now  to  consider  this  equilibration 
both  in  its  universality  and  with  regard  to  certain  modifications 
of  it,   to  distinguish  which   by  a  name  and   to   emphasize   the 
enlargement  of  the  field  of  our  attention  from  the  parts  to  the 
whole  I  will  now  dub  Primary  Cosmic  States. 

399.  COSMIC  MOTION.     The  first  of  these  states  I  will  call 

Cosmic  Motion,  and  by  this  I  shall  mean  not  only  what  Newton 
meant  by  Universal  Gravitation  but  much  more  beside.     To  lead 

up   to   it   comprehendingly,   let   us   first  consider   the   following 
imaginary  condition. 

It  is  possible  to  imagine  every  physical  point,  throughout  the 
universe,  to  be  set  at  the  norm  quality,  and  to  remain  so  indefi 
nitely.  This  condition,  for  the  reason  that  each  point  would 
possess  even  no  fictitious  tendency  either  to  change  or  to  move, 
let  us  indicate  by  the  phrase  Absolute  Rest. 

Again,  we  may  imagine  the  atomic  portions  of  the  universe  to 
be  set  at  the  qualitative  heights  we  have  recently  discussed;  the 
inter-atomic  spaces  to  remain  at  the  norm ;  the  atoms,  themselves, 
to  stand  stationary  in  the  places  they  would  occupy  upon  stopping 
the  kinetic  or  ordinary  motion  of  the  whole  world  at  any  given 
moment;  and  these  conditions  to  continue  indefinitely.  This 
cosmic  state  I  will  call  Atomic  Rest,  in  order  to  distinguish  it 
from  the  above  Absolute  Rest,  and  because  we  here  conceive 

every  atomic  point  to  possess  a  lawful  "  tendency  "  to  fall  to 
the  norm,  and  to  be  in  a  state  of  equilibrium  or  of  a  mathe 
matical  zero  of  motion  with  reference  to  every  other  —  states, 
it  will  be  remembered,  that  are  purely  fictitious  and  assumed 
solely  for  scientifically  formulating  certain  actual  changes, 
soon  to  be  discussed,  in  connection  with  the  atomic  conditions 
already  discussed. 

But,  still  again,  we  may  conceive  yet  another  cosmic  condition, 
wherein  all  the  atoms  shall  be  in  the  state  of  equilibrium  above 
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discussed,  and  possessed  of  all  the  lawful  tendencies  assigned  them 
by  Law  Two,  but  also  shall  so  change  as  to  display  all  those 
appearances  of  prairie-fire  translation  from  place  to  place  that  they 
commonly  do  display  in  nature.  It  is  this  final  and  actual  con 
dition  of  the  universe  that  I  have  called  Cosmic  Motion  and  that 

we  are  next  to  consider  from  the  enlarged  point  of  view  of  the 
application  of  our  Law  Two  to  all  such  changes  simultaneously 
and  universally. 

To  bring  our  problem  concretely  before  us,  let  us  preliminarily 
conceive  each  orb  of  the  heavens  to  be  replaced  by  a  single  atom ; 
each  atom  to  be  of  a  single  quality,  throughout  its  entire  volume, 
of  a  scale  height  properly  to  express  the  mass  of  the  orb  it 
replaced;  the  size  and  shape  of  the  atom  to  be  the  same  as  of 
that  orb;  then,  at  a  given  signal,  the  whole  universe  to  come  to 
a  stand-still,  each  atom  retaining  the  quality,  size,  shape,  and 
position  belonging  to  it  at  the  moment  of  stopping.  Let  all  the 
interstellar  spaces  be  set  at  the  norm  quality.  And,  finally,  let 
Law  Two  be,  universally,  in  operation.  We  now  have  the  whole 
cosmos  in  the  condition,  above  designated,  of  Atomic  Rest. 

This  attained,  let  us  next  conceive  that,  at  a  second  signal, 
the  cosmos  pass  from  this  condition  to  some  similar  state  of  rest 
such  as  it  would  have  attained  had  the  first  signal  been  delayed 
an  infinitesimal  unit  of  time ;  and  let  it  then  again  rest  at  a  third 

signal. 
All  this  done,  let  us  now  consider  what  has  transpired  between 

the  second  and  third  signals. 
Fixing  our  attention  on  some  single  atom,  say  that  represent 

ing  the  moon,  let  us  assume  that  between  the  second  and  third 
signals  it  had  moved  x  distance,  equal  to  one  physical  point, 
nearer  the  earth ;  and  let  this  movement  be  in  accord  with  New 

ton's  law  of  Universal  Gravitation.  Immediately  we  observe 
that  this  motion  involved  the  simultaneous  motion  of  every  atom 
throughout  the  universe  in  a  particular  and  lawful  manner. 

That  is  to  say,  because  gravity  maintains  an  equilibrium,  de 
pendent  on  the  distances  between  atoms,  therefore  no  one  distance 
can  change  unless  all  the  distances  change  proportionally.  More 
over,  this  motion  involves,  for  every  atom,  an  absolute  change 
of  place,  and  no  mere  relative  change  of  distance  between  one 
body  and  another.  In  other  words,  for  our  supposed  case,  not 
only  has  the  moon  moved,  absolutely,  x  distance  toward  the 
earth,  but  the  earth  has  moved  absolutely  toward  the  moon ;  and, 
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similarly,  every  other  atom  throughout  the  universe  has  shifted 
its  position  absolutely. 

In  short,  we  have  here  one  of  the  most  unique  facts  of  the 
entire  cosmos.  It  is  not  a  fact  comparable  to  a  box  full  of  cubical 
blocks  wherein  no  one  block  can  move  unless  some  block  be 

taken  out;  for  in  the  cosmos  no  block  is  taken  out.  Nor  is  it 
comparable  to  the  case  of  a  closed  vessel  filled  with  a  frictionless 
fluid  nor  to  any  mere  plenum ;  for  there,  were  it  not  for  gravity, 
certain  portions  might  rotate  without  necessitating  motion  in 
other  points.  Nor  even  is  it  a  phenomenon  wholly  due  to  gravi 

tation,  for  we  can  well  conceive  of  Newton's  famous  law  being 
in  full  operation,  and  no  motion  whatever  taking  place;  as,  for 
example,  when  our  first  signal  had  sounded  and  the  whole  cosmos 
had  come  to  a  state  of  static  equilibrium  or  of  Atomic  Rest.  That 
is  to  say,  we  can  conceive  of  motion  taking  place,  in  a  plenum, 
not  of  the  particular  and  universal  sort  required  by  the  Law  of 
Gravity,  as  in  the  case  of  the  closed  vessel;  and  we  can  also 
conceive  of  this  Law  being  in  full  force,  without  any  motion 
whatever  taking  place,  as  in  the  case  of  gravity  active  in  Atomic 
Rest.  But  the  unique  fact  is  one  that  involves  both  universal 
motion  and  governance  of  that  motion  in  a  particular  way;  it 
involves  motion  of  one  peculiar  sort  unlike  any  other,  —  i.  e.,  a 
universally  moving  equilibrium  forever  conforming  to  the  Law 
of  Gravity. 

Besides  this  moving  equilibrium  there  is  another  factual  feature 
of  the  universe  that  we  must  have  well  in  mind,  before  taking  up 
the  culminating  problem  soon  to  be  reached ;  namely,  the  unique 
distribution  of  the  atomic  and  stellar  bodies  throughout  the  uni 
verse,  or,  in  other  words,  its  actual  qualitative  distribution.  Were 
all  the  atoms  gathered  in  one  perfect  sphere  of  homogeneous 
quality  or  mass  throughout,  the  Law  of  Gravity  might  well 
be  in  force,  yet  no  moving  equilibrium  I5e  possible,  such  as  we 
have  just  discussed.  Should  such  a  sphere  be  governed  by  our 
Law  Two,  rather  than  by  the  Law  of  Gravity,  its  energy  or 

super-normal  quality  would  immediately  dissipate  in  every  direc 
tion.  Already  we  have  seen,  in  discussing  Atomic  Equilibrium 
(§  387),  that  for  this  equilibrium  to  be  maintained,  or  for  the 
constant  qualitative  height  of  the  atoms  to  be  preserved,  the 
universe  must  be  comprised  of  an  infinite  number  of  atoms  dis 
tributed,  at  proper  intervals  within  it,  in  endless  directions.  And 

we  have  now  to  observe  that  this  profounder  moving  equilibrium 
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or  Cosmic  Motion  could  not  be  preserved  unless  this  distribution 

were  of  the  unique  sort  that  actually  prevails. 

Or,  to  state  this  fact  again,  in  more  technical  terms,  neither 

could  the  actually  existing  moving  equilibrium  of  the  universe, 
nor  the  sort  of  world  we  have,  be  at  all  maintained  unless  the 

sum  of  all  the  moments  of  direction  throughout  the  universe  be 

constant,  as  well  as  the  mere  amount  of  motion  in  the  universe 

(or  as  exposed  by  The  Conservation  of  Energy).  For,  clearly, 
if  these  moments  of  direction  were  not  in  constant  equilibrium, 

and  there  was  any  one  moment  not  counterbalanced  by  others, 
the  whole  sum  of  motion  would  eventually  leak  off  in  that  unbal 

anced  direction,  and  all  motion  resolve  into  that  single  line.  We 

must  bear  in  mind,  therefore,  that  the  present  orderly  working 

of  the  universe  under  the  Law  of  Gravity,  and,  as  we  shall  soon 

see,  under  our  Law  Two,  demands  both  a  unique  cosmic  motion 

and  an  equally  unique  cosmic  distribution  of  its  parts. 

400.  Having  this  situation  before  us,  as  it  appears  from  the 

Newtonian  standpoint,  we  have  now  to  consider  certain  other 

motions  of  which  the  Law  of  Gravity  takes  no  account,  or,  at 

most,  covers  up  in  vague  misconceptions  that  were  universally 

current  in  Newton's  day  and  till  recently. 
So  long  as  the  error  of  demon-like  entities  was  unmasked,  it 

was  satisfactory,  even  to  so  great  a  man  as  Newton,  to  conceive 

of  such  a  thing  as  "  the  force  of  gravity  "  seated  in  every  material 

body,  and  "  attracting  "  all  similar  bodies. 
So  long,  also,  as  the  spaces  between  bodies  was  conceived  to 

be  empty,  it  was  satisfactory,  to  most  physicists,  to  think  of  this 

"  force  of  gravity  "  as  acting  through  interlying  voids. 
And  with  these  two  misconceptions,  of  energy  and  of  voids, 

both  in  vogue,  it  was  easy  to  ignore  all  the  other  interstellar 

occurrences,  save  the  mysterious  transmissions  of  gravity,  in 

considering  this  latter  —  for  example,  to  ignore  the  transmission 

of  light  and  all  other  ether  motions  —  and  to  conceive  that  respec 

tively  the  motions  of  gravity  and  the  interstellar  motions  pro 

ceed  quite  independently  of  one  another. 

But,  with  our  later-day  abandonment  of  the  old  entitative  con 

ception  of  energy,  has  come  the  requirement  to  regard  "  force  " 
no  longer  as  indicating  an  extra  something  dwelling  in  bodies, 
but  rather  to  conceive  all  such  words  as  merely  descriptive  of 

certain  conditions  of  motion ;  has  come  the  requirement,  in  short, 

to  reduce  all  forces  to  actual  motions.  And,  with  the  acceptance 
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of  the  Plenum  Theory,  has  come  the  additional  requirement scarcely  yet  generally  recognized  in  physics,  to  consider  the  close 
and  inseparable  connection  that  must  necessarily  obtain  between 
bodies  moving  in  a  plenum  under  the  Law  of  Gravity,  and  any 
interstellar  or  inter-atomic  motions  transpiring  in  the  same  ple- Unmistakably,  when  all  motion  takes  place  by  direct  con 
tact  in  a  full  universe,  there  must  be,  at  all  times,  direct  and 
lawful  articulation  and  even  equilibration  among  all  motions- 
and  as  much  between  bodily  motions  and  ether  motions,  as  among the  gravitating  bodies  themselves. 

In  short,  the  time  has  now  arrived,  in  view,  jointly  of  the 
abandonment  of  the  old  entitative  notion  of  energy  and  of the  current  acceptance  of  The  Plenum  Theory,  or  in  view  of  the 
reduction  of  all  forces  to  actual  motion,  and  the  procedure  of  all 
motion  by  directly  articulated  contact,  not  to  mention  the  pro- tounder  prospect  enforced  by  the  culminating  junction  of  modern 
philosophy  with  modern  physics,  when  the  requirement  is  point 
edly  put  upon  science  to  consider  some  larger  and  more  compre hensive  law  than  that  of  Gravitation,  and  such  an  one  as  shall 
gather  all  interstellar  or  inter-atomic  activities  and  all  bodily motions  together  under  one  comprehensive  and  universal formulation. 

It  is  to  just  such  a  universal  formulation  that  we  are  now  to 
proceed  in  next  considering  our  LawThree  or  The  Law  of  Cosmic 
Motion.     For  ease  of  exposition  I  will  now  state  this  Law  in  its 
final  form,  obscure  as  this  may  at  first  seem,  and  then  proceed 
by  tne  aid  of  familiar  themes,  to  its  clear  unfolding. 

CONSIDERATION    OF    THE    THIRD    LAW. 

401.  THE  THIRD  LAW  OF  PHYSICS  OR  THE  LAW  OF  COSMIC 
MOTION.  All  qualities  are  forever  changing,  and  their  variable 
distribution  in  the  Scale  of  Change  and  throughout  the  universe 
is  always  such  that,  while  all  changes  conform  to  Law  Two  the sum  of  their  Scale  Heights  is  constant. 

The  first  fact  embodied  in  this  Law  is  that  of  universal  motion 
Laws  One  and  Two  prescribe  certain  results  when,  or  if  any change  occur;  thus  leaving  the  fact  of  any  or  of  all  motion 
loosely  taken  for  granted.  The  Law  of  Gravity  does  the  same- 
for,  as  we  have  seen,  while  it  conceives  the  force  of  gravitation always  to  be  active,  yet  in  the  condition  of  Atomic  Rest  it  mi-ht 

25 
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be  thus  active  just  the  same  and  no  motion  occur.     In  contra
st 

with  this,  Law  Three  declares  the  fact  of  universal  change 

accord  with  Law  Two;    and  already  we  have  observed  that  al
l 

change,  in  accord  with  Law  Two,  necessarily  involves  un
iversal 

motion. 

Its  remaining  specifications  relate  to  the  distributu 

world's   content;   and   because   it   is   precisely   the   business   of 

physics  to  determine  and  to  describe  this  distribution,  t
herefore 

Law  Three  here  brings  all   our  previous   discussions   to   their 

immediate  and  practical  bearing. 

It  specifies  two  sorts   of   distribution   for   every   part   of 

universe,  or  for  every  physical  point ;    namely,  scale  height  and 

position  in  the  world's  order  or,  symbolically,  in  space. 

Regarding  the  first,  it  further  provides  that  the  sum  of  all
 

scale  heights  is  at  all  times  constant.  This  brings  our  new 

physics  into  harmony  with  the  familiar  proposition  of 
 The 

Conservation  of  Energy. 

Moreover,  since  all  qualities  are  forever  changing  while  the 

sum  of  all  their  heights  is  forever  constant,  it  follows  that  at 

every  moment  the  sum  of  all  downward  changes  must  equal 

the  sum  of  all  upward  changes,  and  that  each  of  these  sums  is 
also  constant. 

But  in  addition  to  these  two  facts  that  all  qualities  must  for 

ever  change  and  forever  preserve  a  universal  equilibration  
of 

upward  and  downward  change,  it  also  provides  that  all  thi
s 

must  proceed  in  accord  with  Law  Two.  And  since  Law  Two 

involves  the  spatial  distribution  of  all  qualities  as  well  as  the
n- 

scale  distribution,  it  is  here,  in  this  bringing  the  two  sorts  of 

distribution  under  mutual  governance,  that  the  ultimate  signifi 

cance  of  Law  Three  comes  to  focus  and  to  fundamental  mteres
l 

for  physics. 

We  may  get  at  the  heart  of  the  matter  by  comparing  its  s
ev 

eral  implications  and  requirements  with  those  of  the  Law  o
f 

Gravitation. 

402.  LAW  THREE  COMPARED  WITH  THE  LAW  OF  GRAVITA 

TION.  Turning  to  the  latter,  we  may  observe  that  it  silently  takes 

several  things  for  granted.  In  general  it  presumes  that  the 

facts  of  nature  are  of  the  unique  and  varied  sort  that  they  are. 

Once  before  we  noted  that  all  particles  of  matter  might  be 

gathered  at  rest  in  one  solid  globe,  yet  the  Law  of  Gravitat
ion 

hold.  And  by  ingenuity  we  might  discover  numberless 
 condi- 
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tions  that  would  similarly  satisfy  this  Law.  Its  importance  to 
physics,  however,  lies  in  the  fact  that  it  applies  to  the  conditions 
f  nature  that  actually  exist.  Now  as  to  our  new  Laws,  they 

ilso  take  the  facts  of  nature  to  be  what  they  are,  and  their  utility 
also  lies  in  the  validity  of  their  application  to  these  unique  and diversified  facts. 

Descending  to  particulars,  we  note  that  Newton's  Law  declares 
tself  to  be  applicable  to  "particles  of  matter";    and,  regarding these,  it  ̂  takes  for  granted  that,  at  least  during  its  application, both  their  mass  and  their  number  remain  constant.     But  if  so 
again  I  declare  that  our  Law  Three  does  essentially  the  same! 
That  is  to  say,  having  identified  mass  with  scale  height    Law tiree  presumes  that  at  all  times  there  are  a  precise  number  of 
physical  points  displaying  certain  specific  qualities  or  scale  heights And  the  difference  between  the  Law  of  Gravity  and  Law  Three 
on  this  head,  is  that  whereas  the  former  presumes  its  particles tlways  to  be  absolutely  the  same  particles,   our  new  Law  as 
sumes,  on  the  prairie-fire  plan,  that  these  fixed  qualities  are  but abstractly  the  same. 

Next,  we  observe  that  Newton's  Law  further  presumes  that its  particles  are  gathered  into  so-called  bodies  whose  size  and 
shape  also  remain  constant  during  its  application.  And  here 
again  Law  Three  presumes  what,  on  the  prairie-fire  plan  is  the essential  equivalent  of  this. 

And  still  again  we  observe  that  the  Law  of  Gravitation  takes 
r  granted  that  each  of  these  bodies  occupies  a  definite  place  in 

space  at  the  beginning  of  any  motion,  another  definite  place  at 
the  end  of  that  motion,  and,  therefore,  that  each  body  and  par- :le,  during  any  motion,  moves  a  definite  distance,  in  a  definite 
direction,  in  a  definite  time.     And  regarding  all  this,  once  more 
1  declare  that  our  Law  Three  presumes  essentially  the  same 

Having  got  this   far,   however,   with  the   features   regarding which  the  two  laws  agree,  it  is  well  again  to  remind  ourselves 
f  one  momentous  feature  with  reference  to  which  they  differ 
,-ewton,  it  will  be  recalled,  in  applying  his  Law,  treated  all  the interstellar  and  inter-atomic  spaces  as  if  they  were  vacua      And 

without  going  deeply  into  the  problem  of  whether  or  not  his 
Law  would  be  found  to  hold  good  if  these  spaces  were  treated 
>therwise  than  vacua,  and  if,  above  all,  it  would  hold  good  in case  every  point  of  these  vacua  were  possessed  of  an  unchange 

able   mass,    let   us,   nevertheless,    recall   that   he   did   not   openly 
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declare  that  his  Law  would  apply  under  such  conditions,  that  in 

its  application,  by  treating  these  spaces  as  vacua,  he  actually 
denied  them  all  material  attributes,  including  mass,  and  that  no 

one,  to  the  present  moment,  in  applying  his  law,  has  treated 

these  spaces  otherwise  than  as  vacua  or  attempted  to  show  that 

it  would  apply  if  mass  were  attributed  to  them.  And  this  noted, 

immediately  we  observe  that  here  our  Law  Three  stands  in 

fundamental  contrast  with  Newton's  Law  of  Gravitation;  for 
the  former  is  assumed  to  apply  to  all  parts  of  the  universe 
alike. 

This  by  no  means  is  saying  that  Law  Three  attributes  an 

unchangeable  mass  to  all  its  physical  points,  even  in  the  ab 

stract  and  prairie-fire  sense  it  does  to  the  atomic  particles,  as 

above  indicated.  But  putting  this  important  matter  aside  for 

the  present,  let  us  continue  our  analysis  of  the  agreements  of 

the  two  laws,  within  the  particular  sphere  wherein  the  Law  of 

Gravity  has  unquestionably  been  proven  to  be  valid  and  of  im 
measurable  service. 

Next,  then,  we  observe  that  the  Law  of  Gravity  is  one  for 

which  certain  facts  must  be  actually  determined  before  it  can  be 

put  to  practical  application;  and  that,  these  being  determined, 

it  may  then  be  used  for  predicting  and  determining,  in  some 

measure,  certain  other  facts,  not  otherwise  known.  It  is  in  just 

this  aid  to  the  determination  of  facts  not  known,  by  its  applica 

tion  to  facts  that  are  known,  that  the  practical  value  of  the  Law 

of  Gravitation  consists.  Moreover,  it  is  in  the  detailed  fulfil 

ment  of  this  function  that  its  intrinsic  nature  is  most  intimately 

displayed.  So  vital  is  it  that  Law  Three  shall  also  prove  of  equal 

merit  in  this  same  function,  and  so  likely  is  it  also  to  betray  its 

nature  at  the  same  points,  that  we  must,  therefore,  immediately 

proceed  to  its  investigation  from  this  further  point  of  comparison, 

and  must  closely  regard  all  that  it  involves. 

We  may  best  do  this  by  concrete  illustrations.  Let  us,  there 

fore,  go  back  to  that  one  (§399)  where  we  conceived  all  the 

orbs  to  be  reduced,  each  to  a  single  absolutely  homogeneous 

mass,  and  to  be  stopped,  started,  and  stopped  again  at  given 

signals. 

Having  in  mind  that  certain  facts  must  be  known,  and  that  i 

is  the  main  function  of  the  Law  of  Gravitation  to  predict,  from 

these,  certain  further  facts,  let  us  assume  the  known  facts  to  be 

the  volume-mass  of  the  earth,  that  of  the  moon,  their  distance 
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apart  when  they  were  first  brought  to  rest,  and  that  when  they 
had  stopped  the  second  time  the  earth  had  moved  one  mile  in  a 
straight  line  toward  the  moon. 

This  done,  we  now  observe,  under  the  assumption  that  the  earth 
and  moon  be  the  sole  orbs  to  be  considered,  that  the  further  facts 
disclosed  by  the  Law  of  Gravity  are  as  follows :  First,  that  the 
moon  must  have  moved  in  a  straight  line  toward  the  earth.  And 
second,  that  it  must  have  moved,  thus,  an  exactly  determinable 
distance. 

With  this  illustration  before  us,  let  us  now  examine  it  under 
both  Laws.  And  first  let  us  observe  what  it  is  in  Newton's  Law 
and  in  the  facts  taken  for  granted  by  him  in  applying  it,  whicli 
prescribe  that  the  moon  must  have  moved  in  a  straight  line 
toward  the  earth. 

It  is  true  his  Law  declares  that  bodies  attract  one  another  with 
a  force  directly  proportional  to  the  product  of  their  masses,  and 
inversely  as  the  square  of  their  distance  apart.  And  at  first  glance 
this  seems  sufficiently,  within  itself,  to  prescribe  that  the  moon 
must  move  toward  the  earth  whenever  the  earth  moves  toward 
it ;  and  the  reverse,  when  the  earth  moves  from  it.  And  certainly 
there  is  nothing,  within  this  Law  itself,  to  govern  this  matter, 
unless  it  be  these  words. 

But  let  us  look  more  closely !  It  is  true  we  can  conceive  the 

earth's  force  of  attraction  on  the  moon  to  increase,  as  prescribed. And  we  are  then  required,  by  the  Law,  to  conceive  a  determinate 
force  pulling  the  moon  toward  the  earth.  But  there  is  nothing 
in  the  Law  itself  prescribing  that  the  moon  must  move  in  the 
direction  of  this  pull,  when  it  is  exercised.  Here,  therefore,  we 
come  upon  another  assumption  taken  for  granted  in  this  Law; 
namely,  that  an  unopposed  body,  at  rest,  must  move  in  the  direc 
tion  of  any  force  applied  to  it.  Regarding  this,  I  will  remark, 
in  passing,  that  our  Law  Three  is  superior  to  Newton's  Law, 
inasmuch  as  it  requires  nothing  analogous  to  the  above  assump 
tion  to  be  taken  for  granted.  This  will  presently  appear.  But 
without  stopping  to  enlarge  upon  it  here,  let  us  suppose  we  have 
found  just  what  prescriptions  they  are  in  Newton's  Law  that 
determine  the  direction  of  the  moon's  motion  in  the  case  of  the 
earth's  motion  toward  it.  And  now  let  us  turn  to  the  case  of  the 
earth's  moving  from  the  moon. 

Here,  because  the  distance  is  increased,  the  force  of  attraction 
is  decreased.    Nevertheless,  it  is  still  a  force  of  attraction.    Why, 
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then,  does  the  moon  now  move  away  from  the  earth,  as  it  certainly 
does?  Examining  this,  we  discover  still  one  more  assumption 

taken  for  granted  in  Newton's  Law :  Already  the  Law  has  pre 
scribed  that  every  particle  throughout  the  universe  attracts  every 
other.  But  it  has  said  nothing  about  their  distribution.  And  we 
now  discover  it  presumes  this  distribution  to  be  such  that  in  the 
sum  of  all  the  forces  of  attraction  pulling  any  point,  at  rest,  they 
exactly  balance  one  another  oppositely  in  every  direction.  This 
finally  being  assumed  in  addition  to  all  the  other  assumptions 

declared  and  presumed  in  Newton's  Law,  the  moon  must  move 
from  the  earth;  for  the  sum  of  the  pulls  on  the  moon  in  the 
direction  of  the  earth  being  lessened  by  the  movement  of  the 
earth,  and  the  sum  in  the  contrary  direction  remaining  the  same, 
the  balance  pull  is  now  from  the  earth. 

This  last  assumption,  that  the  sum  of  all  forces  of  gravitation 
exercised  on  any  particle  at  rest  is  equal  in  every  direction,  being 
thus  dragged  from  presumption  to  explicit  affirmation  in  the  Law 
of  Gravitation,  we  now  return  to  our  comparison  of  the  two 
laws.    And  immediately  I  declare  that  this  last  covert  implication 
of  the  earlier  law  has  its  exact  equivalent  in  the  open  prescrip 
tions  of  Law  Three,  taken  jointly.    It  declares  that  all  the  points 
or   qualities   throughout   the   universe   are   forever   changing  in 
accord  with  Law  Two.    But  by  Law  Two  every  point  affects  any 
given  point  with  a  force  equal  to  the  height  of  each  divided  by 
the  square  of  its  distance  from  the  given  point.     And  it  also 
declares  that  the  sum  of  all  heights  is  forever  constant.     Conse 
quently,  and  since  the  sum  of  all  distances  from  the  given  point 
is  also  constant,  the  sum  of  all  influences  upon  any  given  point 
at  any  given  moment  of  rest  must  also  be  constant.     Or,  again, 
and  more  explicitly,  inasmuch  as  it  is  declared  that  all  points  are 
forever  changing,  and  that  the  sum  of  all  heights  is  constant, 
therefore  the  sum  of  all  downward  influences  must  constantly 
equal  the  sum  of  all  upward  influences;   and  therefore  the  sum 

of  all  influences  or  "  forces  "  upon  any  given  point  at  rest  —  that 
is,  when  not  impelled  to  change  —  must  exactly  balance  them 
in  every  direction.     It  is  this  fact  that  is  the  precise  equivalent 

of  the  condition,  presumed  by  Newton's  Laws  of  Gravitation, 
that  the  sum  of  all  forces  of  attraction  upon  a  particle  at  rest  is 
equal  in  every  direction. 

But  if  so,  and  as  we  found  this  last-mentioned  condition  was 
an  indispensable  factor  in  determining  the  direction  of  the  motion 
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of  any  particle  by  reason  of  the  motion  of  any  other  particle, 
under  the  Law  of  Gravitation,  we  may  then  not  be  surprised  to 
find  the  equivalent  of  it  under  our  Law  Three,  to  be  an  indis 
pensable  determinant  and  guide  to  the  parallel  result.  And  since 
from  the  first  of  this  discussion  it  has  been  a  main  purpose  to 
bring  clearly  and  explicitly  to  view  how  this  matter  of  direction 
is  determined  under  our  Law,  I  need  make  no  further  apology 
for  what  may  have  seemed  a  tedious  rehearsal  of  familiar  themes, 
in  order  to  lead  up  to  it  comprehendingly. 

Resuming  our  illustration,  we  now  understand  that,  as  New 

ton's  Law  presumes  the  particles  of  the  universe  to  be  so  dis 
tributed  that  the  sum  of  their  attractions  upon  any  given  point 
at  rest  balances  them  in  every  direction,  so,  correspondingly, 
Law  Three,  by  its  joint  declarations,  prescribes  that  the  sum  of 
all  downward  and  upward  influences  upon  any  point  at  rest  like 
wise  balances  in  every  direction.  And,  with  this  brought  clearly 
to  mind,  let  us  now  return  to  the  inquiry  as  to  what,  under  the 
prescriptions  of  our  new  Law,  must  necessarily  take  place  in  the 
moon  by  reason  of  the  motion  of  the  earth  one  mile  toward 
the  moon. 

Fastening  our  attention  on  any  single  point  of  the  earth,  we 
observe  that,  since  its  scale  height  remains  constant  during  its 

prairie-fire  motion,  and  since  each  point  in  its  path  of  motion 
is  assumed  to  be  empty  or  to  register  a  scale  height  equal  zero 
previously  to  the  motion,  therefore  the  motion  of  the  point  in 
question  toward  the  moon  entails  or  is  necessarily  accompanied 
by  a  disturbance,  successively  in  each  point  of  the  path  of 
motion,  of  those  general  forces  that  are  in  equilibrium  during 
rest.  Examining  this  disturbance,  we  observe  that,  by  Law 
Two,  the  rise  of  each  successive  point  in  the  path  would  tend 
to  raise  the  height  of  every  point  lying  in  the  direction  of  the 
motion  how  far  soever  the  line  of  that  direction  extend;  and 
that,  consequently,  it  would  tend  to  raise  the  scale  height  of 
every  point  in  the  moon,  as  well  as  all  the  others.  But  our 
Law  Three  takes  for  granted,  as  we  have  said,  that  the  scale 
height  or  mass  of  each  point  of  the  moon  remains  constant. 
Whereupon  it  becomes  evident  that,  in  order  for  its  height  to 
remain  constant,  and  for  its  equilibrium  with  the  general  forces 
of  the  universe  to  be  preserved,  it  must  necessarily  move  in  the 
opposite  direction  from  the  disturbance,  and  must  move  a  dis 
tance  toward  the  earth  such  as  would  counterbalance  the  move- 



392  A    TREATISE    ON    COSMOLOGY. 

ment  of  the  earth  in  the  opposite  direction.  Or,  put  more 
explicitly,  since  the  scale  height  of  the  moon  would  be  raised  by 
the  movement  of  the  earth  toward  it,  in  order  for  its  scale  height 
to  remain  constant  it  must  be  proportionately  lowered  by  a  dis 
turbance  of  the  general  forces  of  the  universe  playing  upon  it, 
in  the  contrary  direction.  Or,  put  more  explicitly  still,  for  the 
earth  to  preserve  its  scale  height  constant  and  to  move  in  a 
given  direction,  a  general  disturbance  of  equilibrium  is  necessary 
in  the  contrary  direction;  and  for  the  moon  to  preserve  its 
height  constant,  in  face  of  this  general  disturbance,  it  must 
move  proportionally  in  the  direction  of  this  disturbance  or  in 
the  contrary  direction  to  the  movement  of  the  earth.  It  is  in 
this  fact  tliat  we  have  our  answer  to  our  inquiry  as  to  what  it  is 
in  Law  Three  that  necessarily  prescribes  both  tJie  direction  of 

the  moon's  motion  and  the  distance  through  which  it  must  move. 
403.  THE  NATURE  OF  COSMIC  MOTION.  We  have  seen  that 

Law  Three  prescribes  continuous  change  in  every  point,  on  the 
one  hand,  and  continuous  equilibrium  of  the  universal  forces  act 
ing  on  any  point  in  a  theoretical  condition  of  spatial  rest,  under 
Law  Two,  on  the  other  hand.  By  necessary  implication,  there 
fore,  it  prescribes  a  continuous  change  of  equilibrium  in  any 
fixed  point  of  space  during  any  actual  change  of  quality  in  that 
point.  That  is  to  say,  if  equilibrium  is  maintained  in  any  point 
where  theoretically  it  does  not  change,  then  that  equilibrium 
must  be  disturbed  when  it  actually  does  change.  In  order  that 
we  may  fully  appreciate  what  takes  place  in  such  change  of 
equilibrium,  let  us  examine  the  matter  under  the  two  conditions 
ordinarily  called  atomic  motion  and  atomic  rest. 

According  to  the  assumptions  of  this  Treatise  motion  may  be 

defined  as  the  illusory  or  prairie-fire  passage  of  a  given  quality 
or  mass  of  qualities  along  a  given  line.  Or,  more  exactly, 
motion  consists  in  the  fall  of  a  certain  number  of  degrees  of 
scale  height  in  one  point  followed  by  the  rise  of  the  same  num 
ber  of  degrees  in  the  adjoining  point  of  the  line  of  motion. 
That  is  to  say,  the  motion  of  a  given  mass  x  from  the  point  a 
to  the  point  b  consists  in  the  fall  of  a  through  a  height  x,  fol 
lowed  by  the  rise  of  b  through  a  similar  height.  But  as  a  falls, 
its  equilibrium  is  continuously  disturbed  with  reference  to  every 
other  point;  and  likewise  as  b  rises,  its  equilibrium  is  oppositely 
disturbed  with  reference  to  every  other  point.  But  inasmuch  as 

b  rises,  during  the  so-called  motion  of  x,  precisely  as  much  as  a 
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falls,  we  may,  by  continuing  this  fiction  of  motion,  conceive  that 
the  equilibrium  of  the  universe  at  large  is  restored  by  the  rise 
of  b  equally  as  it  is  disturbed  by  the  fall  of  a.  And  in  view  of 
the  necessary  change  of  equilibrium  that  must  transpire  through 
out  the  universe,  during  any  such  particular  motion  as  this  from 
a  to  b,  we  may  call  this  universal  disturbance  and  restoration  of 

equilibrium  "  cosmic  motion."  And,  still  further,  we  may  theo 
retically  define  cosmic  motion  to  be  that  mode  of  universal 
motion  in  accord  with  which  cosmic  equilibrium  is  constantly maintained. 

Inasmuch,  however,  as  this  definition  is  drafted  wholly  in 
deference  to  the  traditional  notion  of  motion,  the  fact  should 
not  be  lost  from  sight  that,  just  as  all  motion  is  fictitious  and 
prairie-like,  so  this  so-called  maintenance  of  cosmic  equilibrium 
is  equally  fictitious;  and  in  reality  the  equilibrium  of  the  uni 
verse  is  everywhere  constantly  disturbed  in  every  part;  and  its 
appearance  of  being  maintained  in  general  is  preserved  only 
because  the  sum  of  all  downward  influence  is  forever  precisely 
balanced  by  the  sum  of  all  upward  influence;  or,  in  other  and 
rougher  words,  general  equilibrium  is  constantly  preserved, 
through  a  continuously  compensating  shifting  or  change  be 
tween  the  individual  parts. 

It  is  in  view  of  the  shifting  nature  of  this  general  equilibrium 
that  I  have  called  it  Cosmic  Motion,  and  have  named  our  Law 
Three,  which  governs  it,  The  Law  of  Cosmic  Motion.  Just  as 
any  fictitious  shifting  of  the  components  of  this  general  equilib 
rium  from  any  individual  point  a  to  another  point  b  may  be 
theoretically  regarded  as  motion  from  a  to  b,  so  the  general 
shift,  as  a  whole,  may  be  regarded  as  universal  or  Cosmic Motion. 

404.  PRESSURE  AND  STRAIN.  Having  observed  how,  by  ficti 
tiously  conceiving  a  given  point  to  move,  the  illusion  is  produced 
of  general  equilibrium  being  preserved  in  the  moving  point,  let 
us  now  examine  what  may  transpire  in  any  point  that  does  not 
move,  in  the  prairie-fire  way,  during  any  change  of  general equilibrium. 

For  our  first  case  let  us  take  that  of  a  point  on  the  right  line 
joining  the  centres  of  the  earth  and  the  moon,  during  their 
approach,  and  lying  between  the  two.  Having  defined  cosmic 
motion  as  an  illusory  shifting  of  general  equilibrium,  and  hav 
ing  observed  that,  in  our  illustration,  the  motion  of  the  earth 
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was  the  measure  of  the  shift,  at  the  earth's  position,  in  one 
direction,  and  that  the  motion  of  the  moon  was  the  measure  of 

the  shift,  at  the  moon's  points,  in  the  contrary  direction,  we  now 
observe  that  at  some  point  on  the  line  between  the  earth  and 
moon  the  illusory  cosmic  shift  would  necessarily  reduce  in 
direction  to  zero.  Consequently  this  point  would  not  move,  but 
would  actually  rise  in  scale  height  proportionally  to  the  influ 
ence  of  the  actual  change  of  cosmic  equilibrium  as  measured, 
summatively,  by  the  illusory  shift  at  that  point  in  both  direc 

tions;  that  is  to  say,  as  measured  by  the  influence  of  the  earth's 
motion  in  the  one  direction,  plus  the  influence  of  the  moon's 
motion  in  the  contrary  direction.  And  without  stopping  here 
to  investigate  as  to  what  the  amount  of  the  influence  from  either 

the  moon  or  the  earth  must  be,  —  we  are  to  examine  this  later, 
—  I  now  identify  this  rise  in  the  point  so  situate  between  the 

two  moving  bodies  with  the  "  pressure  "  commonly  conceived 
to  be  exercised  as  such  a  point  under  similar  conditions.  And, 
accordingly,  from  this  discussion  we  deduce  the  necessary  corol 
lary  that  any  point  situate  at  a  certain  distance  between  two 
approaching  bodies  receives  a  certain  amount  of  pressure  or  in 

crease  of  scale  height  as  the  result  of  such  motion,  —  a  pressure 
that  is  commonly  attributed  to  the  gravitation  of  such  bodies. 

Having  gained  this  insight  into  the  nature  of  pressure,  let  us 
now  turn  to  the  case  of  the  same  point,  lying  between  the  earth 
and  moon  under  the  opposite  conditions  of  their  gravitation  from 
each  other.  Here  we  immediately  see,  after  the  above  discussion, 
that  the  scale  height  of  the  point  would  be  lowered  instead  of 
raised.  And,  identifying  such  lowering  with  the  common  notion 
of  strain,  we  may  now  write  down,  without  further  comment, 
that  any  point  situate  at  a  certain  distance  between  two  receding 
bodies  receives  a  certain  amount  of  strain  or  decrease  of  scale 
height  as  the  result  of  such  motion. 

405.  THE  INFLUENCE  OF  COSMIC  EQUILIBRIUM  IN  PRIMARY 
SPHERES.  The  above  discussion  has  focused  our  interest  upon 
the  nature  of  pressures  and  strains,  but  it  has  neglected  any 
formal  inquiry  as  to  the  amount  of  these  pressures  and  strains. 
To  determine  this  matter  we  must  take  up  a  new,  elementary 
problem  of  fundamental  importance. 

Going  back  to  our  first  discussion  of  Law  Two  within  Primary 
Spheres,  and  especially  to  the  diagram  in  §  333,  let  us  recall  that 
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we  there  presumed  all  the  points  in  the  universe  to  be  set  at  the 
norm  quality,  previously  to  the  initial  change  in  the  central  point 
O.  The  problem  now  to  be  investigated  may  be  reached  by 
conceiving  these  preliminary  conditions  to  be  modified  to  the 
extent  of  0  being  set,  from  the  first,  at  a  height  m,  and  some 

other  point  0' ',  in  the  radius  OR,  at  a  distance  D  from  O,  to 
be  set  at  a  height  m'.  Under  these  conditions  m  and  m'  repre 
sent  what  is  commonly  regarded  as  the  mass,  respectively,  of 

the  points  O  and  O' ;  and  these  two  points  are  regarded  as  the 
only  two  in  the  universe  having  mass  or  not  set  at  the  norm. 

Now  if  the  foregoing  discussions  of  this  Introduction  have 
taught  us  anything  at  all,  it  is  to  distinguish  between  absolute 
conditions  and  the  fictitious  ones  we  attribute  to  them  in  accord 
with  some  theoretically  devised  law.  Absolutely,  since  we  assume 

O  and  0'  to  be  at  rest  preliminarily,  there  is  in  them  neither 
change  nor  tendency  to  change.  Theoretically,  by  Law  One,  we 
attribute  to  0  a  constantly  exercised  tendency  m  to  act  down 

ward;  and  to  O'  a  similar  tendency  m'.  Moreover,  since  we 
conceive  m  and  m'  to  be  at  rest  and  continuously  maintained 
against  their  downward  tendencies,  we  must  theoretically  con 
ceive  this  equilibrium  to  be  supported  by  influences  exactly  equal, 
in  their  effects  upon  0  and  0'  respectively,  to  these  downward 
tendencies  m  and  m' ,  but  of  contrary  direction  or  upward. 

Now  by  Law  Three  we  are  obliged  to  assume  this  equilibrium 
in  O  to  be  maintained  by  the  influence  of  certain  other  points 
tending  to  change  upward.  And  since  in  our  new  conditions 

we  have  assumed  O'  to  be  the  only  other  point  to  be  considered  as 
changing  at  all,  therefore  we  must  regard  O'  as  acting  upward 
as  well  as  downward.  That  is  to  say,  we  must  regard  it  as  acting 
downward  with  a  force  m'  due  to  its  mass ;  and  at  the  same  time 
to  be  acting  upward,  by  reason  of  cosmic  change,  with  a  force 
sufficient  to  maintain  m  in  O.  And,  similarly,  we  must  regard 
O  as  acting  both  downward  and  upward.  That  is  to  say,  we 
must  regard  O  as  acting  downward  with  a  force  m,  due  to  its 
mass;  and  at  the  same  time  to  be  acting  upward,  by  reason  of 
cosmic  change,  with  a  force  to  maintain  m'  in  O'. 

But  this  being  so,  in  now  seeking  to  determine  the  amount  of 

this  change  in  O,  required  to  maintain  m'  in  0' ,  we  recall  that 
in  a  Primary  Sphere  the  amount  of  change  required  in  O   in 
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And  substituting  m,  the  mass  of  0,  for  E  in  this  expression  -=p, 

we  have  -^  as  the  expression  of  the  influence  upon  O',  in  a  unit 
of  time,  of  the  tendency  of  the  mass  of  O  to  fall  in  that  time. 
But  again  we  observe  that  the  amount  of  change  in  0  requisite 

to  raise  O'  through  m'  units  of  scale  height,  in  a  unit  of  time,  is 
m'  times  greater  than  that  required  to  raise  it  one  degree  of  height / 
in  the  same  time,  or  is  — ^-  •    Moreover,  since  the  cosmic  influence 

exerted  in  0'  in  each  unit  of  time,  to  preserve  equilibrium  with 
the  tendency  of  m'  to  fall,  must  be  equal  to  the  tendency  of 
m'  to  fall  in  a  unit  of  time;  and  since  this  tendency  of  m'  to 
fall  in  a  unit  of  time  is  measured  by  m'  itself,  and  since  m'  is 
also  the  measure  of  any  rise  in  0' ' ,  of  a  height  m',  in  a  unit  of i 

time,  therefore  we  discover  that  — -=^-t  the  amount  of  the  influence 

in  O',  as  above  determined,  of  the  change  in  O  required  for 

raising  O'  a  height  m',  in  a  unit  of  time,  is  itself  equal  to  m', 
,       ,       m'  m 

and   m'  =  — j^-> 

Upon  examining  this  equation  m'  =  m  ™,  however,  we  quickly 

discover  that  it  holds  good  only  under  the  assumption  that  /  =  m\ 

or  that  the  unit  of  time  is  —      And  in  case  we  should  refer  our m 

results  to  any  other  standard  of  time,  for  example,  one  wherein 
the  unit  of  time  should  itself  be  taken  as  the  unit  of  change,  then 

(m
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406.  These  results  being  obtained,  it  will  now  prove  of  the 
highest  interest  and  profit  to  examine  their  significance  for  New 

ton's  Law  of  Gravitation  and  for  traditional  physics  generally. 

Recalling  that  in  this  equation   ;«'  =  f  ̂*-  j  f,  m  and  m'  are,  re- m  m'    .     ,, 

spectively,  the  masses  of  any  two  points,  and  that   —=^-   is  the 
measure  of  the  cosmic  influence  exerted  through  O  in  maintain 

ing  equilibrium  with  m'  in  O,  we  are  immediately  struck  with  the / 

fact  that  ̂ J-  is  also  the  expression  of  the  force  of  attraction 

declared  by  Newton  to  be  exerted  by  any  particle  upon  any 
other.  Comparing,  then,  his  Law  with  our  Law  Three,  we 
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observe  that,  whereas  Newton  conceived  this  -   -r   to  express 

Lr 

the  influence  of  an  entitative  force  resident  in  in,  we  now 
conceive  it  to  express  the  sum  of  the  influences  upward  upon  m 
of  all  the  upward  changes  throughout  the  universe.  Or,  more 
strictly,  we  conceive  Law  Three  to  be  a  universal  rule  in  accord 
with  which  any  actual  change  m  downward  in  any  point  O,  must 
be  accompanied  simultaneously  by  the  actual  change  downward 
of  a  certain  number  of  points  so  situate  throughout  the  universe 
that  the  sum  of  their  theoretic  influence  upon  O,  in  accord  with 

this  rule  or  Law,  is  expressed  by  mm1 ;  and  that  their  influence, m  m 

through  0,  upon  0',  by          .     And  again  we  conceive  that  if 

0  do  not  actually  change,  then  its  mass  m  expresses  constantly 

its  tendency  to  fall,  while  mm'  as  constantly  expresses  the  sum 
of  the  influences  upward  upon  O,  of  all  the  upward  changes 
throughout  the  universe ;  the  two  directions  of  influence,  — 
namely,  m,  acting  downward  in  0,  and  the  cosmic  changes  at 

large,  acting  at  various  distance  with  a  sum  of  influence  mm' 
upward  upon  O,  —  exactly  equilibrating  each  other. 

407.  Just  here  traditional  Physics  might  point  to  the  seeming 
inconsistency  of  thus  assuming  the  downward  force  m  to  equili 

brate  mm'  in  the  one  point  O.  But  it  is  to  be  noted  that  the 
changes  actually  exerting  mm'  are  situate  at  various  distances 
from  O.  Consequently  their  time  and  rate  of  change,  with 
reference  to  any  given  rate  in  O,  must  be  considered.  Examining 
this,  for  the  conditions  of  our  case  under  discussion,  —  i.  e.,  for 

a  universe  having  only  the  two  points  O  and  O'  possessed  of 
masses ;  in  this  case,  respectively  m  and  m',  —  we  recall  that  once 
before  (§405)  we  found  that  the  expression  mm  holds  good 

only  with  reference  to   —  as  the  unit  of  time:    and  that,  were m 

any  other  unit  of  time  adopted  as  the  standard,  then  mm'  must 
be  written  mt.  Whereupon  we  observe  that  in  the  equilibrium 

expressed  by  m  =  m  m' ,  m  represents  a  change  in  0  at  a  given 
rate  of  speed,  adopted  in  discussing  any  Primary  Sphere  as  unity, 

while  mm'  represents  a  change  in  O  at  another  rate  of  speed  — 
namely,  the  average  rate  of  all  the  upward  changing  points 
throughout  the  universe;  or,  in  the  present  case,  the  theoretical 

rate  in  O'.  which  is  i=  —  Or/  =  ;;/'.     Whereupon,  by  determin- 
/ft' 

ing  the  value  of  m'  in  terms  of  the  unit  rate  of  change  m  in  0, 
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which  is  i  =  — ,   we  have  in'  =  t.     And  substituting  t  for  m'  in m 

the  equation  m  =  m' m,  we  have  in  =  tin.  But  since  in  every 
equation  of  equilibrium  t—  i,  therefore  the  value  of  tm,  in  m  =  tin, 
is  m,  and  m  —  m,  the  exact  equation  for  equilibrium  demanded, 
and  the  seeming  inconsistency  disappears  as  a  mere  illusion  of 
mathematics. 

Of  course  it  would  be  profoundly  interesting  and  instructive 
to  inquire  the  significance  of  this  mathematical  resolution  (re 

garding  time)  with  reference  to  our  former  discussion  of  pre- 
sentative  coincidence  (§§  363-368).  But  evidently  this  would 
take  us  too  far  afloat  from  our  present  comparison  of  Law 
Three  with  the  Law  of  Gravitation.  Moreover,  it  is  a  problem 
that  any  one  can  work  out  for  himself,  and  such  problems  are 
necessarily  excluded  from  any  reasonable  scope  assignable  to  a 
mere  Introduction. 

408.  But  still  another  doubt  rises  as  to  the  validity  of  the 
foregoing  discussion,  for  physics  in  general  or  for  the  universe 
as  we  find  it.     That  is  to  say,  while  this  discussion  may  hold 
for  a  universe  of  two  points,  such  as  were  assumed,  is  it  certain 
that   anything   similar   would   hold   for   a   universe,   comprising 
numberless  points,  such  as  actually  exists?     This  doubt,  how 
ever,   may  be  quickly   banished  by   reflecting  that,   how   many 
soever  were  the  points  tending  to  change  downward,  similarly 

to    0',   during  any   state   of   universal   equilibrium,    such   as   is 
necessarily  supposed  to  prevail  preliminarily  to  the  application 

of  Newton's  Law,  or  of  any  other  similar  law,   the  equation 
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them  with  respect  to  the  given  point  0  with  its  mass  m,  if  for  m', 
D2,  and  t  the  corresponding  values  for  each  one  of  those  points 
were  appropriately  substituted  in  that  equation.  Consequently 
it  must  hold  good,  as  a  universal  equation,  for  any  two 
points,  or  any  particular  number  of  points,  between  which  we 
may  have  occasion  to  apply  it,  if  but  the  proper  substitution  be 
made. 

409.  Returning  to   our  comparison  of  Newton's   Law   with 
Law  Three,  we  now  observe,  in  the  light  of  these  examinations, 
that   the   results   of   their   respective   applications   are   precisely 
equivalent.     And  this  will  become  all  the  more  evident  by  con 
ceiving  them  to  be  applied  to  our  problem  of  the  earth  and  the 
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moon,  under  different  conditions  of  rest,  motion,  pressure,  and strain. 

Under  the  simplest  condition  of  both  orbs  at  rest,   Newton 
conceived  each  particle  of  the  earth  to  exercise  an  attractive / 

force  upon  each  particle  of  the  moon,  expressed  by  m™    (t  being 
unity)  ;  and  he  conceived  this  force  to  be  equilibrated,  in  each 
particle  of  the  moon,  by  the  pull  of  every  other  particle  in  the 
universe  upon  that  particle.  As  the  equivalent  of  this,  we  now 
conceive  every  upward  tending  point  throughout  the  universe  to 
exert  an  upward  influence,  through  each  point  of  the  earth,  upon 

each  point  of  the  moon,  also  expressed  by  ̂  ~ ;  (t  again  being 
unity)  ;  and  we  conceive  this  influence  to  be  equilibrated  by  the 
constant  tendency  of  the  mass  m'  of  each  particle  of  the  moon to  fall  to  the  norm. 

Under   what    is,    perhaps,    the    next   simplest   condition,    that 
of  both  bodies  moving  under  gravitation,  Newton  conceived  the 

moon  to  be  attracted  by  the  earth  with  a  force  —  -'*•  and  he 

conceived  this  force  to  be  equilibrated  by  the  resistance  of  the 

moon's  mass,  through  a  distance  /'  or  by  a  force  m'  I'  =  m  m'' 
To  discover  the  equivalent  of  all  this,   under  Law  Three,   we 

must  consider  Newton's  conception  under  its  several  parts. First,   then,  as  to  his   force  of  attraction,   exercised  on  the 
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rank  impossibilities  or  contradictions  in  Newton's  conception, from  the  absolute  point  of  view,  inasmuch  as,  while  he  assumes 

the  earth  to  move,  he  at  the  same  time  assumes  his  force  ~^- 
to  be  exercised  from  a  fixed  point  —  *.  e.,  the  centre  of  the  earth, 
in  its  first  position,  which  we  will  henceforth  call  O.  Again, 
while  he  assumes  that  all  motion  consumes  time,  he  also  assumes 
,  •     r          mm' his  torce  — r  to  be  exercised  by  the  earth  in  a  unit  of  time,  or 
instantly.  And,  again,  while  he  thus  conceives  his  force  in  the 
earth  to  be  exercised  in  an  instant  of  time,  he  also  conceives  it 
to  be  equilibrated  by  the  resistance  of  the  mass  m'  during  the 
time  t  of  its  motion  through  the  distance  /'.  All  this,  however, 
is  permissible  from  the  point  of  view  of  mathematics.  But 
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from  the  same  practical  standpoint  we  can  bring  the  expres 
sions,  obtained  under  Law  Three,  into  harmony  with  those  of 
Newton  only  by  proceeding  in  the  same  way;  that  is  to  say, 
by  assuming  the  events  equilibrated  with  the  motion  of  the  moon 
to  occur  in  the  fixed  point  O,  and  in  a  unit  of  time;  and  by 
making  the  proper  substitutions,  in  accord  with  this,  in  the 
expression  of  the  force  of  these  events.  Turning,  therefore,  to 

our  equation  -t  =  ml,  expressive  of  the  equilibrium  of  the 

two  orbs  before  moving,  let  us  first  write  for  t  its  equivalent  -  ; 

and  then,  since,  for  our  problem  in  hand,  s  =  l,  the  distance  of 

the  moon's  motion,  therefore,  for  -;  let  us  write  -,  ;  and  still S  l> 

again,  since,  for  the  above  reasons  we  must  make  1=  i,let  us 

finally  write  for   -fj.    Substituting  this  i  for  t,  in  the  above 
fmm'\  i  mm'          ,  ,,        ,  •  , 

equation   we   now   have  (  -—^-  J  -„  —  m  ,   or     -j^-:=m'f,   which 

is  Newton's  equation  precisely;  and  the  results  of  the  two  pro 
ceedings  are  thus  demonstrated  to  be  the  same. 

Turning  next  to  the  other  part  of  Newton's  above  conception, 
-  that  is,  to  his  assumption  that  the  resistance  of  the  moon  is 

measured  by  m'l',  —  we  must  now  examine  the  determination, 
by  our  Law  Three,  of  this  /'.  This  /',  it  will  be  recalled,  is  an 
unknown  term  before  the  application  of  either  Law,  and  the  use 

of  either  is  in  determining  /',  the  other  required  terms  being 
known.  By  Newton's  Law  it  is  found  directly  from  the  formula 

m  :  m'  =  !':/,  whence  /'  =  —r  •     By  Law  Three  it  is  found  from m 

the  equation   (^A)2  =  (A^A)2  by  substituting,  respectively, 
MZ  and  m'  for  3>  and  </>,  and  /  and  /'  for  Nnk  and  Nnyk. 

Whereupon  m  :  m'  =  I'2  :  /*.  But  here  /  and  /'  are  factors  of 
different  Primary  Spheres  having  different  time  rates.  And 

reducing  to  the  same  unit  of  time  we  have  P  =  lt,  and  /'2=/'A 

Whereupon,  when  t  =  i  ,  we  have,  after  substitution,  m:  m'  =  /'  :  /, 

and  /'  =  -^  ;    which  again  corresponds  with  Newton's  results. m 

Or,  again,  the  same  result  may  be  obtained  more  directly, 
under  our  new  assumptions,  by  recalling  that  the  motion  of  the 
earth  is  due  to  a  shifting  of  cosmic  motion  in  its  path  /,  whose 

amount  of  change  is  there  expressed  by  ml',  that  the  similar 
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shift  in  the  path  of  the  moon  is  expressed  by  m'/';    that  these 

equilibrate ;  whereupon  m  I  =  m'  /',  and  again  we  have   /'  =  —  . 

in1 

Finally,  turning  to  the  remaining  condition,  that  of  one  body 
moving  while  the  other  rests,  let  us  first  conceive  the  earth  to 
move  and  the  moon  to  rest.  As  to  this,  Newton  conceived  the 
moon   to   receive  a   pressure,   in   case   of  the  earth's   approach 
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earth's  recession.     And,  as  the  equivalent  of  this,  we  now  con ceive  each  point  of  the  moon  to  undergo  a  pressure  or  rise  of 

scale   height   equal    toT—jt,     during   any   approach;    and   a 
strain  or  fall  of  scale  height,  of  the  same  amount,  during  any recession. 

410.    ACTION  AND   REACTION.     This  principle  of  traditional 
physics  is  embodied  by  Newton  in  his  Third  Law  of  Motion  as 

follows:   "  To  every  action  there  is  always  an  equal  and  contrary reaction;    or,  the  mutual  actions  of  any  two  bodies  are  always 
equal  and  oppositely  directed."     The  necessary  complements  of 
this  principle  had  already  been  formulated  by"  him  in  his  Laws One    and    Two.      Taken    loosely,    they    all    work    with    perfect 
articulation;    and  beyond  question  they  are  valid  for  the  mathe 
matical    calculations    in    which    they    are    applied.      But    if    we 
attempt   to    locate,    exactly,    the    forces    of   action    and    reaction 
involved   in   any  event,   we   speedily  discover  that   they   are  as 
metamorphic   and   elusive   as   the   demons   of   Thales.  '  At   one moment  the  inertia  of  a  body  is  a  force  within  it  holding  it  at 
rest;    anon,  it  is  become  a  force  in  the  same  body  impelling  it 
to^  continuous  motion  in  a  straight  line.     In  the  first  instance, 
this  resisting  force  of  inertia,  m,  is  equilibrated  with  a  certain 
active  strain,  /,  of  gravitation  in  general,  in  the  equation  /=  ;«. 
In  the  second  instance,  the  formerly  resisting  force  m  has  now 
become  the  active  force  of  momentum  ms,  that  is  soon  equili 
brated,    perhaps,    in    a    moment    of    impact,    with    the    reacting 
inertia  of  some  other  body.     Or  if  this  impact  do  not  occur, 

but  rather  this  other  body  be  moving  in  the  contrary  direction,' then  this  momentum  ceases  to  be  an  active  force  and  instantly 
becomes  a  reactive  and  resisting  one,  now  measured  by  ml,  that 
is  equilibrated  with   the  actively  attractive   force  of  this  other 

body/' :  ___ .    And  so  on  forever,  or  for  so  long  as  the 
26 
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purposes  of  physics  require  its  point  of  regard  to  be  variably 

shifted  for  equilibrating  the  actions  and  reactions  of  any  given 

point   with  those  of  different  points  throughout   the  universe; 

and  with  the  result  that  we  are  finally  compelled  to  attribute  to 

every   particle   of   matter,   at   all   times   or   constantly,   at   least 

double  the  number  of  forces  as  there  are  particles  in  the  universe. 

Under  the  old  notion  that  every  force  was  an  entity  having 

definite  habitat  and  existence,  all  this  certainly  ought  to  have  been 

distracting  to  an  alert  mind  seeking  to  comprehend  them.     Under 

the  purified  conception  of  current  physics,  however,  which  regards 

all  these  "  forces  "  as  but  so  many  algebraic  symbols  of  mathe 

matical  bookkeeping,  the  former  source  of  distraction  is  at  least 

in  a  large  measure  eliminated.     Of  course  there  remains  the  pro 

found  task  of  determining  the  nature  of  the  realities  to  which  the 

symbols  and  "  laws  "  of  physics  apply,  and  of  discriminating  be 
tween  the  fictitious  events,  theoretically  assumed  in  applying  these 

laws  and  symbols,  and  the  real  events.    But  putting  these  profound 

matters  aside  for  our  present  task  of  comparing  our  new  fictions 

and  their  workings  with  their  exact  equivalents  in  current  physics, 

this  task,  after  the  foregoing  discussions,   should  now  be  both 

definite   and   simple.      Comprehending,   perfectly,   that  all   these 

"actions  and  reactions"  are  mere  aids  to  our  calculations,  we 

now  understand  that,  in  any  given  case,  we  may  use  either  all 

of  them  or  any  part  of  them,  according  as  best  suits  the  problem 

we  set  ourselves.    And,  from  this  clarified  point  of  view,  not  only 

is  it  easy  to  point  out  the  exact  equivalents  of  "  action  and  re 
action,"  in  given  cases  under  our  new  assumptions,  to  those  of 

current  physics,  but  also  to  demonstrate  the  superiority  of  the 

former  over  the  latter  by  reason  of  the  greater  clearness  and 

comprehensiveness  of  our  new  assumptions  over  the  old  ones 

a  comprehensiveness  that  now  embraces  all  activities,  stellar  and 

interstellar,   atomic  and  inter-atomic,   under  one  and  the  same 

system  of  laws.     So  simple,  indeed,  should  be  this  demonstration, 

that,  for  the  purposes  of  this  Introduction,  only  a  few  brief  illus 

trations  seem  requisite,  as  follows : 

Examining,  first,  the  case  of  a  solitary  point  O,  we  now  com 

prehend  that,  for  certain  purposes  —  for  instance,  certain  psycho 

logical  ones  —  we  need  not  attribute  to  it  any  mass,  inertia,  force 

of  action,  force  of  reaction,  or  force  of  any  sort.  That  is  to  say, 

we  may  regard  it  as  merely  what  in  itself  it  is  —  a  specific  quality 

that  is' also  a  specific  quantity.  Or,  again,  if  our  problem  be  to 
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compare  it  with  other  points,  we  may  regard  its  quality  as  occu 
pying  a  certain  height  in  our  fictitious  Scale  of  Change,  and  its 
quantity  as  occupying  a  certain  volume  of  our  equally  fictitious 
Space.  Still  again,  if  we  wish  to  calculate  its  changes  with 
reference  to  other  changes,  first  of  all  we  must  clearly  define 
which  these  other  changes  are  to  be.  If  they  are  to  be  all  other 
changes,  then  the  actions  and  reactions  prescribed  for  the  given 
point  by  our  Law  Three,  as  the  equivalents  of  those  prescribed  by 
the  ordinary  assumptions  of  physics,  should  be  evident.  If  the 
point  be  conceived  to  be  a  material  particle,  then,  theoretically,  it 
must  be  credited  with  a  certain  permanent  scale  height,  m,   the 
mass  of  ordinary  physics  (though,  in  another  place,  I  shall 
presently  show  this  mass  is  purely  fictitious,  and  that  no  scale 
height  or  mass  ever  does  remain  permanent).  If  the  point  be 
supposed  to  be  at  rest,  then,  by  Law  Three,  we  must  conceive  it 
to  be  changing  in  both  directions,  upward  and  downward  at  the 
same  time,  constantly  and  equally;  and  in  explanation  of  this 
equilibrium  of  action  and  reaction,  we  must  conceive  the  down 
ward  change  to  be  due  to  the  constant  downward  fall  of  its 
mass  to  the  norm,  and  the  upward  change  to  be  due  to  the 
constant  lifting  of  that  mass  height  to  its  permanent  position 
by  the  excess  influence  of  all  upward  changes  throughout  the 
universe  over  all  other  downward  changes;  or,  still  more 
figuratively,  we  may  conceive  the  balance  of  all  these  latter 
upward  changes  to  be  reversed,  and  to  be  constantly  supported 
by  the  mass  of  the  given  point  during  rest.  As  the  equivalents 
of  alUhis,  in  ordinary  physics,  the  downward  tendency  of  our 
mass  is  but  its  ordinary  inertia,  and  its  upward  tendency,  due 
to  cosmic  influence,  is  but  the  ordinary  force  of  universal  gravi 
tation  in  a  state  of  equilibrium  with  the  given  point  at  rest. 

Examining,  next,  the  case  of  a  solitary  point  in  motion,  we 
may  now  proceed  in  any  one  of  various  ways,  according  to  the 
problem  we  set  ourselves.  If  we  regard  only  this  moving  point, 
then,  under  our  new  assumptions,  we  conceive  merely  that  the 
scale  height  m  falls  to  the  norm  in  one  position  of  space',  and  rises again  to  m,  in  the  adjoining  position ;  and  so  on,  progressively, 
throughout  the  path  of  motion;  and  the  equivalent  of  this,  in 
ordinary  physics,  is  the  motion  of  the  given  mass  from  point 
to  point.  If,  again,  we  regard  the  motion  of  m  with  reference 
to  all  other  points,  then,  under  Law  Three,  we  regard  this 
motion  as  a  shifting  of  cosmic  equilibrium  everywhere;  a 
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shifting  during  which  the  actions  upon  all  other  changes,  or 

the  reactions  to  all  other  changes,  of  the  alternate  rise  and  fall 

of  771  in  the  path  of  motion  are  ever  equilibrated  by  the  influences 

of  the  similarly  shifting  actions  and  reactions  of  all  other  changes 

upon  m';  and  the  equivalents  of  all  these,  in  the  Newtonian 

physics,  are  the  various  actions,  reactions,  and  equilibrations  of 

mass,  inertia,  momentum,  and  gravitation  of  that  physics.  If, 

still  again,  we  regard  the  motion  of  m  with  reference  to  the 

motion  of  some  other  body  m',  then  we  may  conceive  various 

equilibriums  of  action  and  reaction  according  to  the  area  we 

include  in  any  problem.  If  we  include  only  the  two  paths  of 

motion,  then  we  may  simply  conceive  the  fall  of  m,  in  each  pre 

ceding  position,  in  each  unit  of  time,  directly  to  balance  the  rise 

of  m'  in  the  same  time  in  each  succeeding  position;  also  the 

rise  of  in,  to  balance  the  fall  of  m' ;  whereupon,  in  either  case, 

we  have  m  I  =  m'  I',  or,  again,  /:/'  =  «*:  »*' ;  and  these  familiar 

equations  sufficiently  suggest  the  equivalents  of  this  in  present 

physics. 
Or  if  we  include  the  universe  while  regarding  these  motions, 

fmm'\  I  i     fmm'\  I  _      / 
then  we  have  the  equation    I  -j^-  \-j  =  m,    and    \-jp-]Ji  ~JH  • 

whose  actions  and  reactions,  with  their  equivalents  in  current 

physics,  have  already  been  sufficiently  discussed. 

And  examining,  finally,  the  case  of  a  body  in"  at  rest,  in  the 

position  of  pressure  or  strain  between  two  moving  bodies  tn 

and  ui',  we  have  the  rise  or  fall  of  m"  equilibrating  respectively 

the  compressing  cosmic  shift  if  it  be  toward  m",  and  the  strain 

ing  shift  if  it  be  in  opposite  directions  from  m" ;  the  action 
and  reaction,  in  either  case,  being  expressed  by  the  equation 

p  or  s  =  f^l  +  m'vf\t-    and  again  the  equivalents  of  all  this, \    D  a      / 

in  ordinary  physics,  is  evident. 

411.  ATOMIC  IMPENETRABILITY,  OR  THE  MOTION  OF  "CON 
TACT."  At  one  time  in  the  history  of  physics  nothing  was 

deemed  more  axiomatic  than  that  no  two  particles  of  matter  can 

occupy  the  same  place  at  the  same  time.  Subsequently,  however, 

it  became  evident  that  the  validity  of  this  "axiom"  depends 

both  on  what  is  meant  by  "the  same  place,"  and  on  what 

is  meant  by  an  "  atom."  This  is  illustrated  by  the  very  re 

cent  Electron  Theory  of  atoms.  According  to  this  theory  it  is 

now  asserted  by  certain  physicists  that  what  was  once  con- 
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ceived  to  be  a  homogeneously  filled  atomic  space  of  hydrogen 
is  in  reality  comprised  of  some  seven  hundred  electron  atoms, 

each  of  which  probably  fills  not  more  than  one  seventy-millionth 
part  of  the  space  formerly  conceived  to  be  occupied  by  the  homo 
geneous  atom  of  hydrogen.  Consequently  it  is  now  all  the 

more  evident  that,  as  aforetimes  Maxwell  declared,  "  any  two 
atoms  of  hydrogen  may  fill  the  same  place  in  the  same  sense 

that  water  and  a  sponge  may  fill  the  same  space,"  or,  to  quote 
Maxwell  more  pointedly,  whether  or  not  any  two  such  atoms 
ever  do  fill  the  same  space  or  interpenetrate  is  wholly  a  question 
of  fact  rather  than  of  theoretic  impossibility. 

But  if  so,  then,  in  turn  it  now  becomes  equally  evident  that 
the  question  whether  or  not  any  two  of  these  new  electron  atoms 
may  occupy  the  same  space  or  interpenetrate,  again  must  de 
pend  wholly,  for  its  answer,  upon  the  nature  of  these  atoms; 
moreover,  the  question  whether  they  ever  do  interpenetrate 
must  remain  a  question  of  fact  quite  independent  from  the 
theoretic  possibility  of  their  doing  this. 

The  bearing  of  all  this  on  the  problem  I  have  now  to  discuss 
is  momentous  in  the  highest  degree,  as  will  quickly  appear  if 
for  the  problem  of  the  impenetrability  of  matter  we  substitute 
the  more  definite  problem  of  the  impenetrability  of  mass.     After 
the   above   lesson   regarding  the   impenetrability   of   matter   we 
should  now  appreciate,  unmistakably,   that  the  solution  of  our 
new   problem   must   depend   both   upon   the   ultimate  nature   of 
mass,  and  upon  the  fact  whether  different  masses  ever  do  inter 
penetrate.    In  short,  we  have  here  two  entirely  separate  problems. 
And    I    emphasize   this    with    the    strongest    possible    insistence, 
inasmuch  as,  since  I  am  now  to  examine  whether  or  not  the  in- 
terpenetration  of  mass  is  theoretically  possible  under  the  assump 
tions  laid  down  in  this  Treatise,  and  shall  reach  the  conclusion 
that  it  is  theoretically  possible;    therefore  I  am  likely  to  incur 
the  short-sighted  scorn  of  some  physicist  who  will  declare  this 
to  be  but  plunging  into  mere  dogmatic  speculation,  quite  for 
getting  that  to  assume,  as  he  very  likely  now  does,  that  two 
masses  cannot  occupy  the  same  place,  is  itself,  rather,  the  worst 
sort  of  dogmatic  speculation  in  face  of  the  facts  that  mass,  as 
yet,  has  neither  been  ultimately  defined  in  current  physics,  nor 
been  finally  proven  to  be  impenetrable. 

Be  this  as  it  may,  however,  —  and  I  am  willing  to  test  the 
value  of  this  Treatise  by  the  light  it  may  throw  on  this  practical 
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problem,  —  let  us  now  examine  the  matter,  and  under  two  heads : 
First,  the  significance  of  mass,  both  under  the  Newtonian  system 
of  bookkeeping  and  under  that  assumed  for  this  Treatise;  and, 
second,  the  possibilities  regarding  mass,  open  to  future  factual 
determination,  under  either  system. 

First,  then,  as  to  the  significance  of  mass  under  the  assump 
tions  of  this  Treatise.  Here  we  shall  go  most  quickly  to  the 
heart  of  the  matter  by  observing  that,  from  this  standpoint,  mass 
is  purely  a  mathematical  term  contrived  for  the  continuance  of 
the  fiction  of  bodily  motion.  We  agree  to  call  it  the  same  body, 
when  we  fictitiously  trace  the  same  abstract  quality  from  one 
locus  to  another  along  a  given  path.  But  we  soon  discover  that 
the  same  mass  height,  or  quality,  with  which  we  start  in  such 
motion,  is  not  preserved  in  this  fictitious  body  under  all  con 
ditions  ;  for  instance,  during  any  pressure  or  strain.  Therefore, 
for  convenience  of  carrying  out  our  mathematical  calculations 
in  terms  of  the  same  algebraic  symbols  with  which  we  started, 
we  regard  the  original  mass  height  m  as  a  secondary  norm, 

from  which  we  reckon  all  variations  of  pressure-rise  or  strain- 
fall,  which  the  so-called  same  body  may  undergo  in  the  vicissi 
tudes  of  its  travels ;  and  we  now  say,  in  terms  of  traditional 
physics,  either  that  the  original  unchangeable  mass  has  stored 
a  certain  amount  of  force  under  pressure,  or  that  it  is  exerting 
a  certain  amount  of  resistant  force.  According  to  this  Treatise, 

however,  this  "  mass  under  pressure  "  is  but  the  original  scale 
height  m,  plus  a  certain  additional  scale  height,  for  which  our 

Law  Three  fully  accounts ;  and  this  "  mass  under  strain  "  is  but 
the  same  original  scale  height,  minus  a  certain  scale  distance, 
for  which  this  Law  also  accounts.  If  we  drop  the  fiction  that 
we  are  dealing  with  the  same  original  body  and  mass,  then  we 
no  longer  have  any  reason  to  distinguish  between  the  two  por 
tions  of  height  of  which,  before,  we  conceived  the  total  height 

to  be  made  up  —  i.  e.,  the  mass  height  and  the  plus  or  minus 
height  of  pressure  or  strain,  as  the  case  may  be.  And,  if  we 
drop  all  fiction,  we  have  but  a  solitary  quality.  Whereupon  the 
fictitious  and  merely  algebraic  nature  of  mass,  pressure,  and  strain 
becomes  as  evident  as  that  of  our  Scale  of  Change  itself ;  and  the 
nature  of  our  purely  fictitious  or  mathematical  procedure,  from 
first  to  last,  becomes  unmistakable  and  clearly  comprehensible 
throughout. 

Moreover,  if  we  go  further  and  inquire  if  there  be  anything 
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in  our  foregoing  assumptions  forbidding  any  two  approaching 
bodies  to  interpenetrate,  then,  since  the  entering  of  a  certain 

fictitiously  moving  mass  m  into  the  mass  in'  of  some  stationary 
point,  could  mean  nothing  else  than  the  rise  of  the  scale  height 

of  this  latter  point  m'  to  a  height  m' -\-m,  therefore  it  should  be 
plain  that  there  is  nothing  in  our  assumptions  theoretically  for 

bidding  this.  (See  "  Summation,"  §  381.) 
The  theoretical  possibility  of  such  interpenetration  is,  however, 

as  I  have  above  said,  an  entirely  different  matter  from  its  factual 
occurrence  under  certain  conditions.  Recognition  of  this  leads 
us  to  examination  into  the  possibility  of  its  not  occurring  under 
certain  definite  conditions.  And  by  way  of  leading  intelligently 
to  this  last  important  matter,  let  us  inquire  as  to  the  particular 
theoretic  condition  required  for  mass  to  remain  forever  constant 
under  Law  Three ;  or,  in  other  words,  for  the  condition  to  be 

fulfilled  in  order  for  masses  not  to  interpenetrate  under  the  gov 
ernance  of  this  Law. 

Doing  this,  we  recognize  that  the  required  condition  must  be 
such  an  one  as  under  which  any  fictitiously  moving  mass  might 

forever  escape  from  being  caught  in  "  that  certain  locus,"  between 
two  bodies  approaching  or  receding  under  gravitation,  in  which  it 
would  inevitably  be  subjected  to  pressure  or  to  strain  by  reason 
of  such  shifting  of  cosmic  equilibrium.  Plainly,  if  any  body 
could  forever  escape  this  locus,  it  would  forever  escape  both  the 
interpenetration  of  bodies  approaching  too  closely  by  reason  of 
gravitation  (and  under  both  the  Newtonian  and  our  hypotheses 
bodies  approach  or  recede  only  by  gravitation)  and  would  also 
escape  any  pressure  or  strain  resulting  from  gravitation,  and  its 
mass,  therefore,  would  forever  remain  constant. 

Now  there  is  one  possible  condition  (perhaps  more  than  one) 
under  which,  and  in  accord  with  the  general  fiction  of  a  moving 
body  remaining  the  same  body,  a  moving  body  may  theoretically 
be  conceived  to  avoid  this  locus.  And  we  may  most  quickly  be 

brought  to  comprehension  of  this  by  considering  Helmholtz's 
theory  of  vortex  rings  in  connection  with  our  Law  Three. 

The  essential  feature  of  this  vortex  motion,  let  it  be  recalled, 
is,  that  perpetual  equilibrium  is  constantly  and  inevitably  main 
tained,  under  all  possible  conditions  of  pressure  and  strain, 
between  its  centrifugal  thrusts  and  the  incompressibility  of  the 
surrounding  medium,  acting  universally  in  all  directions.  Let 
us,  therefore,  conceive  this  atomic  body,  as  a  whole,  to  be  caught 
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in  the  locus  of  pressure  between  two  approaching  bodies,  and  then 
consider  what  possibly  may  happen,  both  under  Newtonian 
physics  and  under  that  of  this  Treatise. 

Under  Newtonian  assumptions,  not  only  the  possible  but  the 
inevitable  results  of  this  situation  are  described  as  follows :  The 

pressure,  in  opposite  directions,  of  the  approaching  bodies,  will 

tend  to  change  the  shape  or  form  of  the  atom-ring;  the  ten 
dency,  thus  induced,  of  the  ring  to  change  in  form  will  be  equili 
brated  by  the  incompressibility  of  the  surrounding  fluid  or 

environment,  with  the  final  result  that  a  certain  amount  of  "  force 
of  resistance  "  will  be  generated  within  the  ring  sufficient  to  equi 
librate  the  force  given  out  by  the  ring  in  resisting  both  the 
pressure  of  the  moving  bodies  upon  it  and  the  pressure  of  the 
incompressible  fluid  against  it. 

Now,  turning  to  discover  the  equivalent  of  this,  under  Law 
Three,  we  observe  that,  while  the  mass  height  of  the  area  of  the 
ring  itself  is  permanently  maintained  by  the  fiction  that  this 
area,  as  a  whole,  gives  out  precisely  as  much  force  of  resistance 
as  it  receives  force  of  pressure  (thus  fulfilling  our  above  condition 
that  its  mass  height  shall  remain  constant),  nevertheless,  under 
this  same  Newtonian  explanation,  it  is  conceived  that  every  certain 
part  of  the  surrounding  fluid  of  the  ring  generates  a  force  of 
resistance  competent  to  equilibrate  the  tendency  of  the  ring  to 
change  its  form  in  the  direction  of  that  particular  part.  Inevi 
tably,  therefore,  the  particular  part  of  the  surrounding  fluid  occu 
pying  the  locus  of  pressure  due  to  gravitation  must  be  conceived, 
under  this  explanation,  to  generate  its  share  of  the  force  of  incom 
pressibility  required  to  equilibrate  the  tendency  of  the  ring  to 
change  its  form  in  that  direction;  must  do  this  even  under  the 
theoretical  supposition  that  this  locus  of  equilibrium  between  the 
ring  and  its  inner  surroundings  is  identical,  both  with  the  surface 
of  contact  of  the  inner  sides  of  the  ring,  and  with  the  locus  of 
pressure  of  the  approaching  bodies.  Consequently  we  discover 
that  whether  this  identical  locus  of  equilibrium  between  the 
approaching  bodies  be  considered  a  part  of  the  inner  contact  sur 
faces  of  the  ring  or  a  part  of  the  surrounding  incompressible 
fluid,  it  undergoes  pressure  or  rise  of  scale  height,  in  any  event, 
sufficient  to  resist  and  to  overcome  the  thrust  of  pressure  from 
both  approaching  bodies.  The  problem,  therefore,  now  resolves 
itself  into  that  of  considering  how  both  the  volume  and  the  mass 

or  scale  height  of  the  atomic  body  as  a  whole  might  remain  con- 
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stant,  while  the  particular  points  of  contact  of  its  surfaces  lying 
in  the  exact  right  line  between  the  approaching  bodies  certainly 
undergoes  a  theoretical  pressure  or  increase  of  scale  height. 

This  latter  problem,  however,  is  not  difficult  of  solution,  under 
the  supposition  that  the  atom  be  set  rotating,  in  addition  to  its 
own  vortex-motion,  about  some  axis,  passing  through  the  point 
of  pressure  or  strain  due  to  gravitation,  and  that  the  points  of 
contact  of  the  two  surfaces  of  the  ring  coinciding  with  that  point 
move  tangentially  to  the  direction  of  this  line  of  pressure  of  the 
two  approaching  bodies  during  this  rotation;    for  then  the  in 
creased  height  or  pressure  of  these  points  of  contact  must  be 
conceived  to  be  constantly  transformed  into  the  moment  of  rota 
tion,  and  the  increased  height  or  pressure  to  be  as  constantly 
carried  off  by  the  rotation  as  it  is  constantly  accumulated  by  the 
pressure.     Consequently  we  discover  that  this  is  a  precise  con 
dition,  in  which,  by  means  of  the  fiction  of  motion,  a  particular 
sort  of  body,  the  atom  ring  of  Helmholtz,  may  be  conceived  to 
occupy  the  locus  of  pressure  between  two  approaching  bodies, 
yet  its  mass  remain  constant  as  a  whole,  and  the  conditions  of 
Law  Three  be  fulfilled  at  the  same  time.     That  is  to  say,  it  is  a 
condition  in  which  Law  Three  will  be  fulfilled,  inasmuch  as  the 
scale  height  of  the  point  in  question  will  theoretically  rise  or  fall 
appropriately  to  the  influences  of  gravitation ;    yet,  actually  also, 
the  point  will  be  kept  at  its  original  mass  height  m  by  reason  of 
tangential  motion  through  this  point;    and,  finally,  the  volume- 
mass  of  the  atom  as  a  whole  will  be  constantly  preserved  by 
means  of  its  constant  change  of  position  during  its  rotation. 

In  short,  it  must  be  admitted  that  here  at  least  is  one  condition 
in  which  it  is  theoretically  possible  for  both  the  volume  and  the 
mass  of  any  atom  to  be  preserved  inviolable  under  all  possible 
vicissitudes  of  pressure  or  strain;  may  be  preserved  thus,  alike 
under  the  assumptions  of  this  Treatise  and  under  those  of  current 
physics.  And  it  is  overwhelmingly  probable  that,  when  the  struc 
ture  of  the  ultimate  atom  be  finally  determined,  the  fact  that  the 
atoms  do  not  interpenetrate,  if  they  do  not,  will  be  perfectly 
explained,  as  above,  in  case  the  Helmholtz  hypothesis  prove  true, 
and  will  be  explained  in  some  equivalent  manner,  in  case  some 
other  atomic  hypothesis  be  eventually  demonstrated  in  place  of  it. 
In  any  case,  therefore,  it  should  be  evident  that  these  fundamental 
matters  may  be  satisfactorily  oriented,  for  our  present  discussions, 
within  the  following  conclusions:  First,  that  there  is  no  theoretic 
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reason  why  the  mass  of  two  approaching  points  may  not  summate 
within  one  and  the  same  identical  space.  Second,  that  there  are 
possible  conditions  under  which  they  may  not  interpenetrate,  and 
under  which  both  the  mass  and  the  volume  of  atomic  bodies  may 
be  preserved  inviolable,  in  face  of  any  possible  strains  or  pressures. 
Third,  that  the  fact  of  whether  or  not  any  such  possible  conditions 
are  actually  fulfilled  in  nature,  is  a  matter  for  future  physics 
to  determine.  And  fourth,  that  whatever  be  these  future  deter 
minations,  it  seems  certain  that  the  traditional  constancy  and 
impenetrability  of  atomic  mass,  if  demonstrated  to  be  actual,  will 
finally  be  identified  ivith  some  specific  condition  of  motion,  entirely 
in  harmony  with  the  summative  procedure  of  scale  heights  re 
quired  by  Law  Three,  rather  than  be  identified  with  any  unique 
attribute  of  matter,  irreconcilable  with  the  assumptions  of  this 
Treatise,  such  as  traditional  physics  Jias  presumed;  or,  more 
briefly,  with  development  of  the  current  plenum  and  universal 
fluid  theories,  mass  is  nearly  certain  to  be  resolved  into  some  form 
of  motion,  and  impenetrability  into  some  factual  condition  of  that 
motion,  both  being  in  entire  harmony  with  Law  Three. 

412.  This  much  having  been  determined  as  to  the  possibility 

of  a  single  atom  preserving  its  "  impenetrability,"  in  the  locus 
of  pressure  or  strain  between  two  gravitating  bodies,  by  means  of 
rotary  motion  around  that  focus,  the  possibility  of  two  bodies 

preserving  their   "  impenetrability,"   by   similar  means,   in   face 
of  impact  under  any  possible  force  of  momentum  or  of  compres- 
sure   is  too   evident  to  need   further   discussion.      The  possible 

relevance,  however,  of  such  "  rotations  under  pressure,"  to  ether 
vibrations,  to  the  problems  of  light,  electricity,  and  heat,  and  to 
the  bringing  of  all  these  phenomena  into  articulate  correlation 
with  the  universal  workings  of  gravitation  under  one  common 
law,  our  Law  Three,  will  be  considered  further  on. 

413.  DUAL  SIGNIFICANCE  OF  PRESSURE.    From  the  foregoing 
it  should  become  evident  that  what  is  indiscriminately  called  pres 
sure  may,  under  different  conditions,  resolve  into  quite  unlike 
events.     For  example,  in  the  absence  of  any  atomic  body  from 
the  locus  of  pressure  or  strain,  the  scale  height  of  that  locus 
would  rise  or  fall  duly  to  the  influence  of  the  gravitating  bodies. 
On  the  contrary,  as  we  have  just  seen,  were  an  atom  located 
there,  this  influence  might  be  converted  into  rotation,  the  scale 
height  remaining  constant.     That  is  to  say,  what  is  indiscrimi 
nately  regarded  as  a  static  storing  of  force  under  pressure,  by 
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any  body,  may,  in  fact,  be  in  some  cases  a  true  summation  of 
scale  height,  and  in  many  other  cases  an  increased  rotation 
among  the  component  atoms  or  molecules  of  that  body;  and  a 

retarded  rotation  under  strain  —  all  without  any  summation  of 

scale  height.  In  view  of  this,  it  should  be  plain  that  the  "  ulti- 
mates  "  of  current  physics  are  by  no  means  closed  to  further 
consideration ;  and  that  the  assumptions  of  this  Treatise  are 
likely  both  to  compel  this  and  to  furnish  an  open  way  to  its 
practical  furtherance. 

414.  ATOMIC  THEORIES.  It  is  the  sole  purpose  of  this  chapter 
to  rehabilitate  certain  fundamental  present  conceptions  of  physics. 
And  in  view  of  the  magnitude  of  the  task  as  thus  stated,  I 
scarcely  need  say  I  have  no  wish  to  increase  its  scope  by  pro 
pounding  any  new  atomic  theory.  Already  I  have  declared,  in 
an  early  page,  that  it  is  not  my  purpose  even  to  examine  the 
pros  and  cons  of  the  Helmholtz  theory,  or  of  any  other  atomic 
theory.  It  will  be  appropriate  to  our  task  of  estimating  the 
practical  profit  of  our  new  assumptions  and  Laws,  however,  to 
glance  at  the  problems  involved  in  any  such  new  atomic  theory, 
and  to  orient  them  within  the  new  means  here  afforded  for  their 
solution. 

Unmistakably  any  such  new  theory  of  atoms  must  encounter 
new  possible  interpretations  of  impact,  pressure,  and  mass.  And 
the  current  discussions  of  the  Electron  Theory  are  abundant 
witness  to  the  new  vistas  opening  to  every  one  of  the  funda 
mentals  of  past  physics.  To  the  naive  man  nothing  is  more 
evident  than  the  impact  of  two  billiard  balls.  Yet,  for  the  in 
formed  physicist,  in  view  of  the  possibility  of  an  atom  of  hydro 
gen  proving  a  veritable  microcosm  in  which  the  ultimate  material 
components  are  millions  of  unit  distances  apart,  the  fact  of 
impact  ever  actually  occurring  is  removed  to  proportionate  un 
certainty.  But  if  so,  then  are  the  ultimate  facts  regarding 
impenetrability,  pressure,  and  mass  equally  uncertain.  Just  here, 
then,  it  will  be  worth  while  to  note  a  certain  possible  analogy 
between  the  future  of  these  problems  and  the  developments  of 
these  same  problems  in  history. 

Already  we  have  noted  how  the  possibility  of  two  atoms  of 
hydrogen  occupying  what  was  once  conceived  to  be  one  and  the 
same  impenetrable  volume,  has  resolved,  under  the  Electron 
Theory,  into  a  pure  question  of  fact;  the  possibility  of  their 

doing  this  being  no  longer  contested.  And  our  foregoing  dis- 
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cussions  have  further  demonstrated  that  the  question  whether 
the  mass  heights  of  the  ultimate  physical  points  of  the  number 
less  electrons  of  any  hydrogen  microcosm  do  or  do  not  at  times 
summate  is  likewise  a  pure  question  of  fact;  the  possibility  of 
their  doing  either  being,  under  the  assumptions  of  this  Treatise, 
also  no  longer  contestable.  Now  the  analogy  I  have  to  point 
out  is  one  that  may  be  drawn  between  what  may  possibly  happen, 
as  above  explained,  to  preserve  inviolable  the  mass  and  volume 

of  any  atom  under  pressure,  —  i.  c.,  that  it  may  rotate,  —  and 
the  current  resolution  of  the  problem,  whether  or  not  two  atoms 
of  hydrogen  may  interpenetrate.  Just  as  it  has  now  become  evi 

dent,  under  the  Electron  Theory,  that  the  ancient  "  axiom,"  that 
atoms  cannot  interpenetrate,  can  longer  be  preserved  only,  first, 
by  fictitiously  identifying  the  complicated  microcosm,  that  the 
atoms  of  tradition  are  now  likely  to  prove  themselves  to  be,  \vith 
a  theoretically  conceived  unit  of  atomic  space,  and,  second,  by 
then  coupling  this  unit  of  space  with  the  possible  fact  that  such 
spaces  are  inviolate  one  of  another,  so  also  it  has  become  evi 
dent,  under  our  new  assumptions,  that  the  current  notion  that 
mass  is  an  irreducible  attribute  of  matter,  can  no  longer  be  pre 
served,  save,  first,  by  identifying  matter  with  certain  specific 
forms  of  prairie-fire  change,  and,  second,  by  then  coupling  these 
specific  forms  with  the  possible  fact  that  the  fictitious  volumes 
and  average  scale  heights  of  these  forms  are  inviolable,  one  of 
another.  And  the  important  point  in  the  analogy  is  that  just  as 
historic  development  has  made  the  entirely  fictitious  nature  of 
the  former  notion  alike  apparent,  whether  in  fact  unit  spaces  of 
hydrogen  ever  interpenetrate  or  not,  so  future  developments  are 
likely  to  make  apparent  the  ultimately  fictitious  nature  of  mass, 

whether  in  fact  the  unit  space  even  of  the  "  ultimate  electron  " 
be  inviolable  or  not.  That  is  to  say,  just  as  current  analysis  is 
exposing  the  first  fiction  by  pointing  out  its  possible  infinitesimal 
complications,  so  future  analysis  is  likely  to  expose  the  fiction 
of  the  constant  mass  of  any  atomic  body,  by  pointing  out  its 
possible  infinitesimal  components,  and  by  showing  that  while  the 

general  or  average  mass  or  scale  heights,  let  us  say  of  an  Helm- 
holtz  atom-ring,  may  be  conceived  to  remain  constant,  yet  in  the 
last  resort  its  component  physical  points  would  be  forever  chang 
ing  in  scale  height,  each  proportionately  to  its  position  and  mo 
ment  of  vortex  rotation,  within  that  ring;  and  that,  therefore,  in 
these  points  of  last  resort,  there  would  no  more  remain  any  such 
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absolute  entity  as  an  unchanging  mass  or  scale  height,  than  there 
now  remains,  in  current  physics,  any  such  final  entity  as  an 
impenetrable  atom  of  hydrogen.  It  is  unnecessary  to  dwell  upon 
the  cogency  of  all  this  to  the  pressing  need  of  some  all-inclusiye 
hypothesis  of  physics,  —  some  hypothesis  that  shall  bring  all  the 
complicated  phenomena  of  material  bodies,  gravitation,  pres 
sure,  mass,  atomic  structure,  and,  as  well,  all  the  intimately  con 
joined  phenomena  of  light,  electricity,  heat,  ether,  atomic  and 
molecular  vibration,  under  one  uniformly  articulated  system  of 
correlation  or  universal  Law  of  Change,  —  or  to  the  prospect 
opened  to  the  solution  of  this  need  by  the  Laws  and  assumptions 
of  this  Treatise. 

415.  THE  PARALLELOGRAM  OF  FORCES.  Early  in  this  chapter 
(§382)  it  was  remarked  that  the  motion  within  a  Primary 
Sphere,  formulated  by  Law  Two,  proceeds  endlessly  in  straight 
lines  regardless  of  intersecting  motions  from  similar  spheres; 
the  spreading  changes  of  the  different  spheres  merely  summat- 
ing  in  their  points  of  intersection,  and  then  continuing,  each  in 
its  own  direction,  quite  contrastingly  to  the  procedure  of  two 
bodies  or  two  forces  when  their  meeting  is  governed  by  the 
Parallelogram  of  Forces.  It  is  now  opportune  to  observe  that 
this  contrast  is  wholly  an  illusion  of  two  different  systems  of 
bookkeeping.  Under  the  old  system,  employed  for  applying  the 
Parallelogram  of  Forces,  its  procedure  is  made  possible  wholly 
and  only  by  means  of  the  fiction  that  the  identity  of  moving 
bodies  is  preserved  in  face  of  their  several  impacts  and  trans 
lations  through  space.  With  this  in  mind,  after  our  foregoing 
examination  of  the  possible  conditions  under  which  such  so- 
called  bodies  may  preserve  their  mass  and  volume  inviolable, 
even  under  the  governance  of  Law  Two,  it  should  be  plain  that, 
as  an  ancillary  aid  to  mathematical  procedure,  the  use  of  this 
invaluable  principle  of  the  Parallelogram  may  be  continued  with 
precisely  the  same  validity  and  profit  under  our  new  Laws  and 
assumptions  as  it  ever  has  been  under  the  old  ones.  That  is  to 
say,  while  the  fiction  of  moving  bodies  and  of  moving  points 
preserving  their  identity  volume  and  mass  inviolable  may  be 
incorporated  within  our  new  system  of  bookkeeping,  and  all 
its  advantages  as  a  short  process  of  calculation  may  still  be 
retained  for  all  these  conditions  to  which  it  heretofore  ever  has 
been  conceived  to  apply  (and  these  conditions,  unquestionably, 
may  be  made  to  embrace  the  entire  area  of  traditional  physics), 
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yet,  if  the  foregoing  pages  have  resulted  in  any  profit  at  all,  they 
have  made  plain  that,  even  for  these  same  conditions,  our  new 
system  of  bookkeeping  affords  a  truer  and  more  comprehensive 
method  of  investigation,  and  one  that  for  the  expanding  and 

stricter  requirements  of  future  physics  —  those  that  involve  de 
termination  of  the  ultimate  nature  of  mass,  pressure,  and  the 
forces  of  gravitation,  and  the  resolution  of  all  motion  to  such 
terms  as  will  bring  both  all  atomic  or  material  motions  and  all 

inter-atomic  or  ethereal  motions  into  practical  articulation  under 
one  and  the  same  system  of  universal  laws  —  is  sure  to  prove 
absolutely  indispensable;  not  to  speak  of  the  still  larger  require 
ment  of  bringing  philosophy,  psychology,  and  physics  into  work 
able  and  unwarring  harmony. 

Though  the  scope  of  this  Introduction  does  not  warrant  our 
going  deeply  into  the  subject,  yet  two  or  three  remarks  may  be 
illuminative  in  passing.  For  one  thing,  it  is  instructive  to  note 
that  the  principle  of  the  Parallelogram  was  an  inevitable  child 
of  the  traditional  and  naive  conception  of  the  actual  translation 
of  bodies  through  space;  and  that  as  a  theory  of  reality,  it 
necessarily  dies  with  that  conception,  and  can  have  no  place  in 
future  physics,  save  under  some  such  rehabilitated  significance 
as  above  has  been  given  to  it. 

And  for  the  more  explicit  understanding  of  the  application  of 
the  Parallelogram  of  Forces,  under  the  current  theory  of  a  uni 
versal  plenum  and  frictionless  fluid,  as  well  to  the  immaterial 
spaces  of  that  fluid  (the  vacuous  spaces  of  Newtonian  physics)  as 
to  its  atomic  or  material  spaces,  it  will  do  much  toward  recon 
ciling  our  new  physics  with  the  old,  to  observe  that  the  fiction 
of  preserving  the  identity,  scale  height,  and  volume  of  the  mov 
ing  point  inviolable,  is  as  essentially  preserved  with  reference 
to  the  vacuous  points  as  to  the  material  ones.  In  the  case  of 
the  material  point,  it  is  credited  with  a  certain  unchangeable 
mass,  and  all  forces  of  pressure  or  strain  are,  by  current  physics, 
conceived  to  be  stored  in  this  mass.  In  the  case  of  the  vacuous 

point,  mass  is  denied  it,  it  is  true,  but  the  forces  of  pressure  and 
strain  are  conceived  to  be  stored  in  its  massless  volume,  precisely 
the  same  as  it  would  be  if  it  possessed  mass.  Already  I  have 
shown,  under  our  new  assumptions,  the  mass  of  any  body  be 
comes  merely  a  secondary  norm  height  from  which  the  changes 
of  scale  height,  due  to  pressure  or  strain,  are  the  more  easily 
calculated  for  certain  problems.  And,  under  this  interpretation, 
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it  should  be  plain  that,  in  the  case  of  the  vacuous  point,  we  do 

essentially  the  same  thing,  —  that  is  to  say,  here,  we  but  assume 
its  mass  height  to  be  zero,  and  then,  similarly  preserving  the 
fiction  of  the  identity  of  the  point  during  its  motion,  we  reckon 
its  changes  of  scale  height,  due  to  pressure  and  strain,  precisely 
as  in  the  case  of  mass.  It  will  be  important  to  bear  this  in 
mind  both  in  reconciling  our  two  systems  of  bookkeeping  and 
in  estimating  the  practicability  and  working  value  of  our  new 
found  Laws,  —  and  specially  in  estimating  the  value  of  certain 
suggestions  as  to  their  immediate  application,  now  to  be  brought 
forward  in  our  next  following  discussion. 

416.  APPLICATION  OF  LAW  THREE  TO  MOLECULAR  PHYSICS 
AND  TO  PHYSICS  OF  THE  ETHER.  As  the  foregoing  discussions 
have  advanced,  comparison  of  our  new  physics  with  the  old,  as  a 
practical  working  system,  has  been  brought  steadily  nearer  to 
definite  estimation.  As  the  time  approaches  for  making  a  more 
thorough  examination  of  this,  it  will  prove  of  advantage  to 
glance  at  the  possible  resources  of  Law  Three  for  investigating 
the  area  of  problems  suggested  by  the  above  heading. 

The  chief  merits  of  our  new  assumptions  are  these :  By  join 
ing  the  most  substantial  products  of  the  two  heretofore  divided 
hemispheres  of  historic  development,  they  promise  to  bring  each 
to  the  full  illumination  of  the  other,  and  both  to  an  effectively 
united  and  more  prosperous  future.  And,  specially  for  physics, 
by  bringing  all  modes  and  realms  of  physical  activity  under  one 

and  the  same  system  of  correlation,  —  able  to  include  all  that 
has  been  developed  to  the  present,  and  to  knit  all  this  up,  at  the 

same  time,  to  a  wider  scope  and  efficiency  for  the  future,  —  it 
promises  both  to  stimulate  more  searching  investigation  of  the 
fundamental  elements,  methods,  and  problems  of  physics,  and, 
from  its  more  comprehensive  and  clarified  point  of  view  to 
bring  these  investigations  to  important  and  substantial  results. 
Already  I  have  said  it  does  not  lie  within  the  scope  of  this  In 
troduction  to  enter  upon  this  consummating  task.  That,  to  the 

extent  of  the  author's  ability  and  good  fortune  to  accomplish  it, 
will  be  undertaken  in  the  volumes  of  his  future  work.  But 

having  now  nearly  covered  the  ground  to  which  our  new  plans 
and  specifications  were  to  be  adapted  within  this  chapter,  it  is 
appropriate  and,  perhaps,  imperative  that  he  so  far  venture  upon 
a  forecast  of  their  practical  application  to  Molecular  and  Ether 
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Physics  as  may  indicate  their  special  fitness  for  future  investiga 
tions  in  these  particular  realms. 

Already  I  have  emphasized  a  fundamental  shortcoming  of  the 
Newtonian  Law  of  Gravitation ;  that  it  does  not  cover  the  inter 
atomic  and  interstellar  activities ;  does  not  bring  these  into  lawful 
and  systematic  articulation  with  those  atomic  and  mass  activities 
which  were  the  sole  objects  of  attention  in  framing  his  Law.  Of 

how  growingly  important  have  become  these  inter-atomic  or 
ether  activities,  proportionately  to  recent  developments  of  the 
Plenum  Theory  of  Helmholtz  and  Kelvin,  in  general,  and  of 
electrical  science  in  particular  —  the  demonstration  of  the  Hertz 
ian  waves,  their  community  with  light  waves,  and  their  intimate 
relevance  to  heat — no  physicist  needs  to  be  reminded ;  and  of  how 
inestimably  valuable  must  even  any  new  point  of  view  become 
which  shall  inspire  scientific  thought  to  more  intimate  and  com 

prehensive  correlation  of  these  two  main  realms  of  physics  —  the 
atomic  and  the  inter-atomic  —  let  alone  the  production  of  any 
formula  or  law  which  shall  serviceably  lend  itself  to  the  further 
determination  and  statement  of  this  correlation,  every  physicist 

ought  to  need  as  little  reminding.  Now  it  is  just  for  this,  within 
the  province  of  physics,  that  the  new  point  of  view  reached 
through  the  foregoing  discussions,  and  in  its  Law  Three,  has 
been  planned,  and,  as  it  is  hoped,  with  not  too  ardent  expectation 
of  their  practical  efficiency.  And  with  brief  suggestions  of  certain 
lines  of  thought  to  which  they  seem  to  lead,  the  outline  of  them 
intended  for  this  Introduction  will  now  be  concluded. 

First,  then,  let  us  reflect  that  in  the  light  of  all  present  knowl 
edge  of  the  universe,  and  specially  in  the  light  of  the  principle 
of  The  Conservation  of  Motion  when  coupled  with  The  Law  of 
Gravitation,  two  particular  modes  of  motion  offer  peculiarly 
interesting  possibilities  of  combination;  namely,  rotary  motion 
and  vibratory  or  wave  motion.  Both  of  these  can  go  on  forever, 
within  any  space  finite  or  infinite,  in  strict  accord  with  the  prin 
ciple  of  Conservation.  Both  lend  themselves  to  mutual  articu 
lation  under  one  unified  system  of  correlation.  They  are,  in 
short,  the  natural,  and,  as  may  be  demonstrated,  the  inevitable 
complements  each  of  the  other.  In  face,  then,  of  the  motions, 
orbital  and  axial,  of  all  known  astronomical  bodies;  of  the 
determinations  of  Helmholtz  regarding  the  possibilities  of  vor 
tical  rotations  within  the  atoms;  of  the  unmistakable  articu 
lation  that  obtains,  in  some  fashion,  between  the  various  forms 
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of  ether  vibration  (light,  electricity,  heat,  and  we  know  not  what 
various  modes  of  these,  or  what  else)  and  the  various  motions 
of  the  atoms  and  the  molecules  of  different  substances  (be  these 
rotary,  or  be  they  whatever  they  may)  ;  in  face  of  all  that  is 
known  of  the  correlations  of  the  motions  of  all  mass  bodies  under 

the  Law  of  Gravitation,  and  of  the  correlations  of  the  various 
phenomena  of  atomic  and  molecular  bodies  under  the  more  ver 

satile  la\vs  of  chemistry  and  of  physical  strains  and  pressures  — 
in  face  of  all  this,  the  significance  of  the  intimate  articulation  of 
rotary  with  vibratory  or  transmissive  motion,  already  abundantly 
demonstrated  in  the  universe,  when  coupled  with  that  of  their 
above  noted  necessarily  complemental  and  universal  correlation, 
raises  the  problem  of  investigating  the  articulation  of  rotary 
motion  with  transmissive  or  vibratory  motion  in  general,  and 

under  some  all-embracing  law  to  that  of  the  most  urgent  and 
momentous  in  the  history  of  physics. 

To  comprehend  exactly  what  takes  place  in  the  surrounding 
ether  when  any  given  body  rotates  and  motion  constantly  spreads, 
from  each  point  in  the  path  of  rotation,  according  to  Law  Two, 
let  us  turn  back  to  the  diagram  in  §  333.  We  there  observed 
that  as  the  scale  height  of  the  point  0  rose  or  fell  a  wave  of 
motion  constantly  spread  from  O  endlessly  in  every  direction. 
We  now  observe  that  should  the  height  of  0  remain  constant 
while  we  regarded  it  as  the  same  body  moving  along  the  line 
OR,  a  constantly  rising  wave  of  scale  height  or  ether  motion 
would  be  instantly  and  simultaneously  instituted  in  the  entire, 
endless  length  of  OR.  Should  the  body  move  periodically  back 
and  forth  on  OR,  through  some  comparatively  short  and  fixed 
path,  this  ether  motion,  generated  through  endless  space  by  the 

"  Law  Two  "  influence  of  the  moving  body  O,  would  be  con 
verted  into  a  similar  periodic  movement  of  each  and  every  point, 
throughout  the  universe,  alternately  toward  and  from  the  moving 
point  O,  during  its  periodic  motion.  And,  should  the  terms  of 
the  periodic  motion  be  known  —  the  scale  height  or  mass  of  O, 
the  length  of  its  path,  and  its  time  rate  or  formula  of  coincidence 

—  it  is  plain  that  our  Lazv  Two  would  furnish  every  mathema 
tician  with  an  easy  rule  for  calculating  the  like  terms  of  the 
resultant  ether  vibration  for  any  locus  whatever  throughout  all 
space. 

Again,  should  the  body  O,  instead  of  moving  through  some 
rectilinear   path,    rotate    through    any    given    orbit,    then    ether 

27 
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vibrations  similar  to  those  just  above  described  would  be  conse 

quently  generated  throughout  space ;  not  now  in  rectilinear  paths 
of  vibration,  but  in  orbital  paths  of  the  same  time  periods  and 

spatial  type  as  that  of  the  rotation  of  O.  And  again,  the  terms 

of  the  motion  of  O  being  known,  our  Law  Two  would  furnish 

the  means  of  computing  the  terms  of  the  ether  rotations  in  any 
locus  whatever. 

With  these  facts  in  mind,  we  may  now  consider  the  usefulness 

of  Law  Three,  with  reference  to  the  ether  effects  of  various  pos 

sible  atomic  and  molecular  motions,  the  well-known  axial  and 

orbital  rotations  of  the  heavenly  bodies,  and  of  bodily  motions 

in  general. 

I  have  often  enough  declared  that  I  hold  no  brief  for  the  Helm- 
holtz  ring.  But  since  it  is  the  only  form  of  atom  whose  internal 

constitution  has  been  brought  to  definite  statement,  it  must  be 

chosen  for  present  illustration,  and  will  serve  perfectly  for  this 

purpose.  Let  us,  then,  consider  the  possible  motions  of  this  ring, 
and  their  various  correspondent  ether  effects  as  prescribed  by 

Law  Three.  First,  there  is  the  vortical  rotation  within  the  ring 

itself;  that  which  is  supposed  to  occur  around  the  circular  core 

of  the  ring  when  the  ring  itself  may  be,  as  a  whole,  at  rest.  As 

a  consequence  of  this  vortex  rotation  one  specific  form  of  ether 

vibration  would  be  generated  universally  and  everywhere.  And 

what  is  of  special  importance  to  observe  is,  that  should  any  spe 

cific  form  of  ether  vibration  be  anywhere  demonstrated,  having 

a  seeming  correspondence  to  what  would  be  the  natural  result, 
under  our  Law  Three,  of  the  form  of  vortex  rotation  prescribed 

by  Helmholtz,  our  new  thought  of  correlating  ether  vibrations 

with  atomic  and  bodily  rotations  ought  to  inspire  investigation 

of  this  seeming  correspondence,  and  perhaps  lead  to  important 
determinations  within  this  fundamentally  interesting  realm. 

But  beside  these  vortical  rotations  within  the  ring  are  various 

possible  rotations  of  the  ring  as  a  whole.  The  Helmholtz  ring, 
let  it  be  remembered,  has  the  form  of  a  cylinder  bent  to  a  spoke 

less  wheel,  quite  like  a  bicycle  tire.  If,  now,  this  ring  be  set 

rotating  about  any  diameter  lying  in  the  central  plane  of  the 

ring,  —  that  is,  as  when  a  wheel  be  rotated  at  right  angles  to  its 

axle,  —  here,  again,  would  be  the  generative  source  of  a  pecul 

iarly  distinct  kind  of  ether  vibration,  under  our  Law  Three. 

Moreover,  recalling  our  discussion  of  such  a  ring  situated  in  the 

locus  of  pressure  or  strain  between  two  gravitating  bodies,  and 
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of  the  possibility  of  this  sort  of  atomic  rotation,  furnishing  the 
required  condition  for  the  impenetrability  of  the  ultimate  atoms, 
and  for  the  constant  preservation  of  their  mass  and  volume  in 
face  of  all  possible  pressures  and  strains,  —  recalling  this,  here 
again  opens  a  fundamentally  interesting  field  of  inquiry  and  of 
possible  usefulness  for  our  new  laws  and  point  of  view.  Cer 
tainly  it  is  riot  impossible  to  conceive  of  a  direct  correlation 
between  light  waves  and  such  a  source  of  their  genesis.  Cer 
tainly,  also,  the  marvellous  developments  of  modern  Spectrum 
Analysis  suggest  a  direct  and  constant  correlation,  respectively, 
between  the  different  light  waves  and  the  different  atomic  ele 
ments.  The  suggestion,  therefore,  is  very  cogent,  that  each 
particular  light  ray  has  origin  in  some  different  form  of  atom, 
and  that  the  constancy  of  the  particular  form  and  periodicity  of 
vibration,  characterizing  each  different  ray  of  the  spectrum,  is 
directly  correlated  with  the  different  masses,  volumes,  and  periods 
of  ring-rotation  (above  described)  persistently  characterizing  the 
various  chemical  atoms.  Already  your  author  has  made  plain 
that  no  value  is  placed  on  these  "  suggestions,"  save  in  so  far  as 
they  incite  experimental  investigation.  Nevertheless,  these  sug gestions  are  inevitable  from  our  new  point  of  view.  And  the 
thought  that  the  known  forms  and  periods  of  the  different  light 
rays  may  be  used  as  a  means  of  investigating  the  realms  of  atomic 
and  molecular  physics  and  that  our  Law  Three  may  be  made  a 
valid  rule  of  mathematical  computation  in  such  investigations, 
and  in  correlating  known  vibrations  with  their  inevitable  rotary 
origin,  generally  is  at  least  one  meriting  serious  consideration. 

Nor  is  this  the  whole  of  the  matter;  for  beside  this  possible 
correlation  of  atomic  rotation  with  light  vibrations  is  the  similarly possible  correlation  of  molecular  rotations  with  electrical  waves 
and  with  heat  vibration;  and  again,  the  various  rotary  move 
ments,  axial  and  orbital,  of  the  planets,  —  say  of  the  earth  and 
of  the  moon,  —  with  the  generation  and  origin  of  electric  cur 
rents  and  various  phenomena  of  heat.  Scarcely  is  it  likely  that 
the  future  of  electrical  science  will  centre,  microscopically,  in 
investigations  of  radium,  or,  wholly  and  alone,  in  the  ions  of 'the Electron  Theory.  Eventually  it  must  broaden  to  larger  spheres. And  already  the  suggestion  is  rife,  that,  just  as  the  motions  of 
all  bodies,  great  and  small,  proceed  under  one  universal  Law  of 
Gravitation,  and  all  their  various  pressures  and  strains  are  but 
phenomena  of  Universal  Gravitation,  and  cannot  be  comprehen- 
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sively  understood  apart  from  this  Gravitation  as  a  whole,  so, 

also,  it  is  likely  that  all  electrical  phenomena,  in  small  bodies  and 

in  large  bodies,  and  in  the  interlying  ether  as  well,  must  eventu 

ally  prove  parts  of  one  Universal  Electrical  System,  and  this 

System,  in  turn,  prove  inalienably  articulate  with  that  of  Uni 

versal  Gravitation,  —  neither  being  entirely  comprehensible  apart 

from  the  other,  nor  any  specific  phenomenon  of  electricity,  of 

gravitation,  of  pressure,  of  strain,  of  mass,  of  light,  or  of  heat 

being  wholly  explained  apart  from  all  the  rest.  The  pressing 

need,  then,  of  some  all-embracing  law,  which  shall  bring  both 

all  bodily  motions  and  all  ether  motions  into  immediate  mathe 

matical  correlation,  is  too  evident  and  too  important  to  need 
further  emphasis. 

This  inevitable  correlation  of  the  phenomena  of  Gravitation  with 

Ether  phenomena,  however,  calls  for  further  comment,  even  in 

our  brief  present  discussion.  Regard  for  a  moment  any  two  orbs, 

say  the  earth  and  the  moon,  in  any  natural  condition  of  equilib 

rium  under  the  forces  of  gravitation,  and  applying  our  Law 

Three  both  to  their  respective  rotations  and  to  their  consequent 

ether  effects,  within  the  space  lying  between  them,  let  us  observe 

what  must  happen  under  varying  conditions.  Upon  coupling 

ether  vibration,  as  we  have  above,  both  with  the  transmission  of 

the  forces  of  gravity  and  with  rotary  movements,  as  the  origins 

of  these  vibrations,  immediately  we  observe  that  every  state  of 

equilibrium  between  the  earth  and  the  moon  must  be  as  much  an 

equilibrated  correlation  of  the  various  rotary  motions  of  the  two 

orbs,  as  of  their  forces  of  gravitation.  Consequently,  all  extra 

neous  conditions  remaining  the  same,  the  respective  periods  of 

rotation  of  the  two  orbs  can  no  more  vary,  independently,  those 

of  the  one  orb  from  those  of  the  other,  than  their  respective  forces 

of  attraction  can  vary,  independently  of  any  change  of  position  of 

either  orb  relatively  to  the  other.  If  one  orb  rotate  faster,  the 

other  orb  must  rotate  proportionately  faster  as  well;  if  the 

rotation  of  either  be  retarded,  that  of  the  other  must  be  propor 

tionately  retarded.  Again,  if  the  position  of  either  orb  change, 

this  cannot  happen  without  due  effect  upon  the  rotary  phenomena 

in  both.  In  case  each  orb  were  absolutely  rigid  throughout  its 

entire  volume,  if  the  two  approach,  under  the  influence  of  gravi 

tation,  the  rotations  of  both  must  proportionally  be  faster;  if 

they  recede  from  one  another,  the  rotation  of  both  must  be  pro 

portionately  retarded. 
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Nor  is  this  by  any  means  the  most  interesting-  part  of  the 
matter.     Neither  the  earth  nor  the  moon  are  rigid  bodies.     Their 
crusts,  at  least,  are  comprised  of  whirling  molecules,  atoms,  and, 
perhaps,    ions    whose    ultra-microscopic    orbits    and    periods    of 
rotation  are  also  sensitive,  in  accord  with  our  Law  Three,  to 
every  possible  change,  either  of  rotation  or  of  position,  of  the 
two  major  orbs.     Ultimately,  it  must  become  fully  appreciated, 
therefore,  that  the  rotations  of  the  planets,  their  orbital  changes 
of  position,  the  varying  pressures  and  strains  induced  through 
gravitation  by  reason  of  any  change  in  any  of  these  motions 
must  have  as  direct,  immediate,  and  lawful  correlation  with  all 
molecular  and   atomic   conditions  —  both   rotary   and   vibratory 
—  throughout   the  earth's   surface,   as   ever    Newton   conceived 
them  to  have  upon  the  earth's  bulk,  as  a  whole,  or  upon  the 
tides   of   the   ocean.      Nor   is   this   all,    but   the   bulk   motions, 
pressures,    and    strains    of    bodies    in    general,    on    the    earth's 
surface,    in    their    varying    solid,    fluid,    or    gaseous    conditions, 
must  also  have  direct,  immediate,  and  lawful  correlation  with  the 
lesser  and  ultra-microscopic  motions,  rotary  and  vibratory,  com 
prised  within  them ;   and  all  changes  in  the  former  be  correlated 
with  proportionate  changes  in  the  latter.     And  here  again  the 
need  of  some  universal  law  becomes  unmistakable  and  urgent 
that  shall  correlate  all  bodily  motions  with  all  motions  of  ether 
transmission,  as  inviolably  as  the  Newtonian  Laws  have  corre 
lated  the  motions,  forces,  pressures,  and  strains  of  ordinary  mass 
physics. 

Again  and  finally,  this  notion  of  the  correlation  of  rotary  with 
vibratory  or  transmissive  motion  in  general  suggests  certain 
larger  deductions,  ampliative  of  the  principle  of  the  Conserva 
tion  of  Energy  and  of  the  customary  uses  of  the  Law  of  Gravi 
tation.  Upon  reflection  it  should  become  obvious  that,  if  the  sum 
of  all  motion  is  constant,  then,  in  a  constantly  equilibrated 
universe,  governed  by  Law  Three,  both  the  sum  of  all  rotary 
motions  must  be  forever  constant,  and,  as  well,  the  sum  of  all 
vibratory  or  transmissive  motions  must  be  forever  constant.  It 
is  true  that,  as  between  any  two  given  rotating  bodies,  their 
rotations  may  proportionally  increase  or  decrease  duly  to  their 
approach  or  recession;  just  as  their  forces  of  attraction  would 
increase  or  decrease  under  similar  conditions.  But  just  as  the 
increase  or  decrease  of  attractive  force  in  these  two  particular 
bodies  would  be  compensated,  for  the  universe  at  large,  by  an 
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opposite  decrease  or  increase  of  force  in  certain  other  bodies, 
so  the  increased  or  retarded  rotation  of  these  two  bodies  would 

be  compensated  by  an  opposite  phenomenon  of  rotation  in  some 
other  bodies.  Or,  again,  of  a  single  rotating  atom,  situate  at 
the  locus  of  pressure  or  strain  between  two  gravitating  bodies : 
though  its  rotation  might  change  in  speed,  it  would  not  necessarily 
do  this,  since  it  might  change  either  its  shape  or  its  position 
with  every  varying  change  of  strain  or  pressure;  yet,  here  also, 
this  change  would  be  compensated  by  some  opposite  result,  in 
some  other  body.  Or,  still  again,  though  the  entire  area  of 
ether  vibration,  lying  between  two  gravitating  bodies,  would 
inevitably  suffer  pressure  under  their  approach,  and  suffer 
strain  under  their  recession,  their  vibrations  and  rates  of  trans 
mission  being  intensified  or  diminished  accordingly;  still,  here 
again,  all  this  would  be  equilibrated  in  the  ether  areas  lying  the 
other  side  of  such  bodies.  In  short,  here  also  open  wide  fields, 
embracing  both  the  fields  of  astronomy  and  of  Ether  and 
Molecular  Physics,  wherein  correlating  laws  of  equilibrium,  ro 
tation,  vibration,  gravitation,  strain,  and  pressure  may  be  brought 
to  mathematical  statement  and  to  experimental  application  by 
reason  of  our  broader  point  of  view;  more  comprehensive  gen 
eralizations,  more  careful,  accurate,  and  searching  philosophic 
assumptions. 

417.  SUMMARY  AND  REVIEW  OF  LAW  THREE.  After  summa 

rizing  Law  Two,  we  next  considered  "  The  Mutual  Influence 
of  Primary  Spheres,"  "  Motions  Meeting  in  a  Common  Diam 
eter,"  and  "  Motions  Meeting  Elsewhere  than  on  the  Common 
Diameter  " ;  bringing  out  more  clearly  that  the  motions  of  Law 
Two  are  assumed  merely  to  summate  in  their  points  of  inter 
section  or  opposition,  and  then  to  proceed  as  before  meeting. 

Next,  certain  "  Primary  Physical  States "  were  considered, 
atomic  and  inter-atomic,  and  their  relativity  as  fixed  by  whatever 
starting  point  and  mode  of  procedure  we  assume  for  carrying 
on  our  bookkeeping,  and  for  computing  various  fictitious  con 
ditions  of  rest,  motion,  and  causal  influence. 

Next  mass  was  considered,  from  the  point  of  view  that  it  is 
the  constantly  preserved  scale  height  of  the  atoms.  Then,  after 
a  brief  word  regarding  Atomic  Weight,  Molecular  Weight,  and 
The  Mass  of  Different  Substances,  Momentum  was  reformu 
lated  from  this  same  new  standpoint.  Then  the  common  for 
mulae  of  Force  and  Work  were  similarly  rehabilitated  in  terms 
of  Law  Two  and  of  our  new  assumptions  generally. 
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Next,  we  took  up  Primary  Cosmic  States,  defining  the  nature 
of  Cosmic  Motion  and  of  Cosmic  Equilibrium,  pointing  out  their 
relevance  to  Gravitation  and  to  the  universal  conditions  of 

equilibrium  under  Newton's  Law,  and  emphasizing  the  need  of 
some  more  comprehensive  law,  that  should  cover,  with  joint 
articulation,  all  interstellar  and  inter-atomic  activities,  as  well 
as  mass  activities. 

This  done.  Law  Three,  offered  in  fulfilment  of  this  need,  was 
formally  stated  and  expounded.  Its  positive  specifications,  of 
incessant  change  in  every  physical  point,  and  regarding  the 
qualitative  and  spatial  distribution  required  of  the  universe  for 
the  fulfilment  of  this  Law  were  emphasized ;  and  as  well  the 
numerous  assumptions,  taken  for  granted  in  its  statement,  and 
their  equivalents,  similarly  taken  for  granted,  by  the  Newtonian 
Law. 

Next,  the  necessary  deduction  was  drawn  that  the  sum  of  all 
downward  tending  changes  must  constantly  equal  the  sum  of  all 
upward  tending  changes. 

Then  followed  a  more  careful  comparison  of  Law  Three  with 

Newton's  Law  of  Gravitation,  and  a  more  detailed  considera 
tion  of  their  many  equivalents ;  one  feature  in  which  they  funda 

mentally  differ,  being  particularly  brought  to  notice,  —  namely, 

that  while  Newton's  Law  can  be  applied  only  to  mass  physics, 
Law  Three  applies  equally  to  mass  physics  and  to  physics  of  the 
ether.  Among  the  similarities  of  the  two  Laws,  it  was  noted 
that  both  require  certain  data  to  be  known  before  they  can  be 
used;  and  that  this  working  value  lies  in  their  usefulness  in 
determining  further  data  from  those  thus  given.  Whereupon  it 
was  shown  in  what  way  Law  Three  determines  the  direction 
and  distance  through  which  the  moon,  or  any  similar  body,  must 
move,  or  the  force  of  pressure  or  strain  it  must  suffer,  by  reason 

of  the  earth's  gravity,  and  equivalently  to  the  similar  deter 
minations  embraced  within  the  Newtonian  Law;  and  then  the 
various  mathematical  formulae  involved  in  these  determinations 

were  worked  out,  and  their  entire  harmony  and  agreement  with 
the  corresponding  formulae  of  current  physics  demonstrated. 
Meanwhile,  and  by  way  of  making  these  determinations  and 
formulae  the  clearer,  the  nature  of  Cosmic  Motion  in  general 
was  discussed  in  greater  detail,  and  the  nature  of  those  direc 
tional  shiftings  of  the  Cosmic  Influences  in  general,  through  one 

gravitating  body  and  thence  upon  some  other  body,  was  exem- 
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plified  both  in  its  principle  of  operation  and  with  reference  to 
the  formulae  and  mathematical  computations  involved  in  the 

physics  of  Gravitation. 
Next,  the  nature  of  the  pressures  and  strains  of  Gravitation 

were  examined,  and  their  "  forces "  translated  into  terms  of 
"  scale  height." 

Thereupon  we  entered  on  a  still  more  intimate  study  of  "  The 
Influence  of  Cosmic  Equilibrium  in  Primary  Spheres,"  of  the 
various  principles,  operations,  formulae,  and  computations  therein 
involved ;  and  we  demonstrated,  as  I  hope,  thereby  the  funda 
mental  significance  of  the  roles  respectively  played  by  mass  and 

distance,  within  the  operations  of  Newton's  Law  as  interpreted 
within  our  new  assumptions,  and  demonstrated,  as  well,  the 

^/7  77y 

more  fundamental  derivation  and  significance  of  his  -=^-  =  m'l', 
and  of  the  other  similar  formulae  of  mass  physics,  the  perfect 
harmony  with  those  of  the  corresponding  formulas  worked  out 
from  the  fundamental  equations  of  Law  Two  for  similar  pur 
poses,  the  equal  ease  of  their  application  and  use,  and,  by  no 
means  least  of  all,  their  wider  value  by  reason  of  the  adaptability 
of  Law  Three  to  Ether  Physics  as  well  as  to  Mass  Physics. 

Next,  Newton's  principle  of  "  Action  and  Reaction,"  as  for 
mulated  in  his  Third  Law,  was  taken  up,  its  purely  fictitious 
and  mathematical  nature  exposed,  and  its  clearer  meaning,  as 
interpreted  under  our  new  assumptions  and  Laws  for  different 
conditions,  explained. 

Then  came  the  culminating  problem  of  "  Atomic  Impenetra 
bility  or  The  Motion  of  Contact."  Here,  the  dependence  of 
"  the  axiom  of  impenetrability "  upon  the  definition  of  "  an 
atom  "  was  pointed  out,  and  illustrated  by  the  historical  changes 
which  the  conception  of  an  ultimate  atom  has  undergone,  espe 
cially  in  the  most  recent  of  these,  the  development  of  the  now 
absorbing  Electron  Theory.  Then  it  was  shown  that  the  prob 
lem  of  Impenetrability  resolves  into  two  entirely  separate  prob 
lems  :  one  of  theoretical  possibility,  and  one  of  fact.  Whereupon, 
it  was  then  demonstrated  that  while,  according  to  the  assump 
tions  and  Laws  of  this  Treatise,  the  interpenetration  of  different 
masses  or  scale  heights  is  entirely  possible,  and  fundamentally 
is  the  rule  rather  than  the  exception,  yet,  under  certain  condi 
tions,  the  impenetrability  of  the  atoms  (or,  more  explicitly,  the 
permanent  maintenance  of  their  average  scale  or  mass  height 
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and  of  their  essential  shape  to  the  exclusion  of  all  other  bodies) 
is  both  theoretically  possible  and  factually  probable;  and  the 
modus  opcrandi  by  which  this  inviolability  of  the  shape  and  the 

mass  of  the  Helmholtz  atom-ring  should  be  thus  maintained, 
in  face  of  various  vicissitudes  of  pressure,  strain,  and  impact  was 
then  explained  in  accord  with  the  workings  of  Law  Three,  and 
as  it  is  hoped,  not  without  throwing  some  light  upon  the  ulti 
mate  significance  of  mass  and  impenetrability,  within  the  funda 
mental  problems  of  physics,  and  for  the  future  of  science. 

Advancing  from  the  standpoint  thus  gained,  the  "  Dual  Sig 
nificance  "  of  the  "  pressure  "  of  current  physics  was  discussed ; 
with  the  result  of  making  plain  that,  in  some  cases,  this  "  pres 

sure  "  may  ultimately  resolve  into  a  change  of  scale  height,  and, 
in  other  cases,  into  motion. 
And  still  again  in  the  light  of  this,  a  word  was  said  of 

"  Atomic  Theories,"  and  of  the  need  of  some  comprehensive 
law  for  their  determination. 

Whereupon,  from  the  three  or  four  preceding  topics,  we  were 

naturally  led  to  "  The  Parallelogram  of  Forces,"  its  historical 
development  under  the  naive  conception  of  "  bodily  translation," 
its  significance  under  Law  Three,  and  the  validity  of  its  appli 
cation  to  so-called  moving  bodies  under  that  Law. 

And,  finally,  we  ventured  upon  those  "  suggestions  "  regard 
ing  the  future  "  Application  of  Law  Three  to  Molecular  Physics 
and  to  the  Physics  of  the  Ether,"  which  will  be  variously  esti 
mated  by  different  readers  according  as  any  one  interprets  them 
as  speculations  rather  than  as  helpful  expositions  of  the  assump 
tions  and  Laws  now  set  forth  in  this  chapter,  and  as  is  the 

author's  sole  intention  that  they  should  be  regarded. 
Be  this  as  it  may,  these  matters  are  now  presented  with  all 

the  fulness  that  these  present  pages  permit;  and  there  now  re 
mains,  for  the  completion  of  this  Introduction,  but  a  very  brief 
chapter  devoted  to  a  final  review  of  what  may  have  been  accom 
plished  in  fulfilment  of  its  task  from  its  beginning. 
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XIV. 

RESULTANT    REFLECTIONS. 

418.  FOR  the  professional  physicist,  the  crucial  reflections  sug 
gested  by  the  foregoing  pages  are  those  in  which  he  is  brought 
to  weigh  their  practical  worth  for  future  work.  Let  us,  there 
fore,  and  because  the  propositions  have  been  presented  and  the 
fields  of  their  exposition  have  been  traversed  which  were  intended 
to  be  outlined  in  this  Introduction,  now  turn  upon  them  a  search 
ing  consideration  from  this  ultimate  point  of  view. 

Fortunately  for  the  particular  assumptions  proposed  in  this 
Treatise,  above  the  many  from  time  to  time  offered  in  history 
for  similar  revision  of  science  and  philosophy,  one  vastly  im 
portant  consideration  may  be  set  down  in  their  favor  at  the 
outset.  This  is,  that  there  is  nothing  of  practical  value  in 
the  current  assumptions  of  physics  that  is  not  incorporated  into 
the  proposed  assumptions  without  necessitating  any  change  or 
hindrance  in  their  traditional  use.  For  any  purpose  for  which 
they  ever  have  been  used  or  ever  could  be  used  with  profit,  and 
for  any  realm  of  investigation  to  which  they  ever  have  been 
applied,  or  ever  could  be  applied,  the  old  assumptions  may  still 
be  applied.  Every  person,  every  technical  specialist,  who  has 
not  the  time  or  the  inclination  to  acquire  others,  may  continue 
to  employ  them  without  risk  of  his  results  being  rendered  less 
valuable  or  more  misunderstood  by  reason  of  the  revised  assump 
tions  having  been  accepted  by  others. 

Just  as  for  ordinary  occupations  the  sun  may  be  conceived 
to  rise  to  the  zenith  and  sink  to  the  horizon,  while  another  con 
ception  is  used  for  astronomical  purposes,  so  traditional  physics 
may  be  continued  without  loss  to  whatever  it  is  able  to  accom 

plish.  The  electrician  who  "  does  not  care  to  be  bothered  "  with 
the  unreality  of  space,  may  continue  in  the  old  rut  without 
accomplishing  less  than  he  would  had  he  never  heard  of  the 

proposed  innovations.  On  the  other  hand,  the  men  who  appre- 
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ciate  how  profoundly  philosophical  discussions  of  the  ultimate 
nature  of  space  and  of  its  material  content  influenced  Helmholtz, 
Maxwell,  Hertz,  and  Kelvin  in  their  developments  of  electrical 
theories  will  be  stimulated  by  those  aids  to  "practical  work," 
which  it  was  the  highest  aim  of  these  great  masters  to  establish. 
The  man  who  fails  to  perceive  any  advantage  from  bringing 
the  Newtonian  phenomena  of  gravity  and  all  inter-atomic  phe 
nomena  under  one  common  formulation,  may  continue  to  achieve 
results,  in  the  old  way,  as  magnificent  as  those  which  have  ever 
graced  the  history  of  physics ;  while  those  who  do  apprehend  that 
the  laws  of  Newton  were  the  results  of  precisely  such  philosophic 
and  scientific  developments  as  now  have  matured  to  a  yet  again 
enlarged  and  more  exactly  comprehended  application,  will  be 
encouraged  to  give  these  latter  a  hospitable  consideration. 

419-  So,  too,  regarding  that  part  of  our  new  assumptions 
which  brings  the  qualities  of  the  outer  world  to  the  assistance 
of  physics,  this  can  in  no  way  impair  the  work  of  those  who 
refuse  to  be  won  from  the  non-committal  attitude  of  current 
science  in  this  matter;  while  those  minds  that  have  been  long 
disturbed  by  the  portentous  trend  of  one-half  of  the  world's 
investigations  to  a  qualityless  physics,  and  of  the  other  half  to 
a  precisely  opposite  result,  may  now  experience  relief  and  inspi 
ration.  Often  enough,  well  nigh  to  make  it  ineffectively  trite 
with  some,  I  have  emphasized  the  admonition  that  if  quality  be 
a  fundamental  trait  of  physical  things,  it  cannot  fail  to  play 
such  a  fundamental  role  in  nature  as,  eventually,  to  put  the  cur 
rent  stubborn  neglect  of  it  to  shame  and  momentous  confusion. 
But  for  those  who  at  all  appreciate  either  the  conclusiveness  of 
current  philosophical  teaching  regarding  this  factor,  or  the  sig 
nificance  of  the  development  of  theoretical  physics,  during  the 
past  century,  to  its  easy  acceptance,  this  pregnant  admonition 
can  no  longer  fail  of  its  force. 

On  the  one  hand,  then,  those  scientists  who  wish  so  to  do  may 
continue  to  ignore  the  question  whether  or  not  colors  and  kin 
dred  qualities  are  component  elements  of  the  outer  world  which 
play  a  fundamental  role  in  all  kinetic  problems;  they  may  still 
regard  space  as  a  fixed  emptiness,  matter  as  an  imperishable 
substance,  and  the  translation  of  matter  through  space  as  a 
reality ;  they  may  persevere  with  the  proposition  that  gravity  and 
its  forces  distinguish  matter  from  its  interstices,  and  act,  with 
mysterious  dependence  on  these  interstices,  through  them,  yet 
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absolutely  without  effect  upon  them;  they  may  appreciate  (in 

a  measure)  the  inestimable  service  of  Newton's  Law  as  applied 
to  one  realm  of  physics,  yet  may  continue  to  work  the  realm  of 
ether  physics  by  the  parallelogram  of  forces  alone  and  without 
any  corresponding  law  bringing  both  realms  under  one  common 
system.  All  this  may  be  done  in  the  customary  formulae  and 
figures  of  tradition,  these  formulae  and  figures  may  then  be  trans 
lated  into  our  new  ones,  and  those  who  adopt  the  latter  may  reap 
both  all  the  profit  of  the  old  and  all  of  the  new.  In  short,  the 
new  can  outdo  the  old,  workably,  from  the  start,  by  embodying 
the  old  in  a  larger  horizon ;  and,  when  adopted  and  familiarized 
in  common  practice,  the  new  will  outservice  the  old,  both  for 
detailed  employment  and  for  wider  reach.  This  is  the  undeniable 
service  that  our  new  hypotheses  now  offer  in  final  checkmate 

to  the  time-worn  criticism  that  neither  a  non-spatial  nor  a  quali 
tative  physics  can  be  made  workably  practical. 

420.  This  working  virility  of  our  new  propositions  under 
present  tentative  conditions  will  be  still  more  appreciated  when 
we  consider  their  treatment  of  quantity. 

So  long  as  philosophy  declared  this  to  be  void  of  any  sort 
of  ultimate  quantitative  foundation,  as  in  the  systems  of  Kant, 
Schelling,  Herbart,  Lotze,  and  Wundt,  there  was  little  hope  of 
resolving  physics  to  working  harmony  with  this  proposition. 
Just  here  the  desired  rapprochement  was  blocked.  But  under 
the  new  horizon  this  is  profoundly  changed. 

To  the  mathematician,  long  trained  in  distinguishing  between 
his  quantitative  symbols  and  the  actual  quantities  to  which  he 
algebraically  applies  them,  there  can  be  no  difficulty  in  working 
the  proposition  that  the  ultimate  quantities,  which  physics  theo 
retically  investigates,  are  not  identical  with  the  presentative 
qualities  which  are  supposed  to  represent  them  in  our  mental 

pictures  and  perceptions,  and  are,  as  we  may  say,  "  structurally  " 
unlike  the  imagined  quantities  which  we  employ  in  conceiving 
them  within  our  schemes  of  space  and  time.  And,  in  propor 
tion  as  physics  has  become  mathematical  and  the  modern  physicist 
has  become  familiarized  in  this  mathematical  attitude  of  mind 

and  art  of  discrimination,  has  he  become  prepared  profitably  to 
entertain  and  practically  to  utilize  the  theoretical  teachings  re 
garding  quantity  which  the  best  conclusions  of  philosophy  now 
dictate  for  his  consideration. 

Moreover,  the  advances  of  our  day  conduce  in  yet  another  way 
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to  the  same  end.  For  the  enlivened  interest  in  psychology,  which 
has  spread  to  every  rank  of  intelligence  proportionally  as  this 
science  has  been  brought  to  clear  development  within  itself  and 
to  practical  articulation  with  the  other  sciences,  has  added  its 
influence.  So  long  as  the  teachings  of  psychology  were  repel- 
lently  weak,  obscure,  and  contradictory;  so  long  as  even  a  rudi 
mentary  comprehension  of  them  did  not  extend  beyond  a  narrow 
and  mistrusted  circle;  so  long  as  even  the  pretension  to  under 

stand  what  was  meant  by  "  a  spaceless  physics  "  was  regarded 
by  most  scientists  as  evidence  of  "  transcendental  insanity  " ;  for 
so  long  as  even  the  leaders  of  physics  were  hostile  to  any  radi 
cal  change;  and  while  the  bulk  of  the  profession  were  unversed 
in  the  proper  elements,  untrained  in  the  required  habits,  and 
indiscriminately  incensed  against  everything  and  anything  ema 
nating  from  the  school  of  metaphysics  —  for  so  long  the  hope 
of  bringing  this  difficult  subject  of  non-spatial  quantity  to  popu 
lar  comprehension  was  distant.  But  at  our  present  epoch  hos 
tility  has  given  place  to  welcome  as  obscure  suggestions  have 
been  replaced  by  convincing  demonstrations ;  comprehension  and 
acceptance  of  the  transformed  propositions  may  now  be  expected 
proportionally  as  the  problem  has  been  prepared  for  the  minds 
of  men  and  the  minds  of  men  have  been  prepared  for  the  prob 
lem,  and  largely  this  has  been  accomplished  through  the  modern 
physicist  becoming,  in  no  small  way,  both  a  mathematician  and 
a  psychologist. 

By  no  means  is  any  one  of  these  things  perfectly  completed  for 
all  men;  nor  is  it  necessary  that  they  should  be  for  the  new 
propositions  to  prosper.  There  are  many  difficult  problems,  that 
mutually  concern  biology  and  psychology,  yet  unsolved.  But 
this  has  not  prevented  these  two  sciences  from  developing  with 
unprecedented  strides  from  the  moment  they  were  brought  within 
theoretical  reach  of  each  other.  There  are  numerous  details, 
mutual  to  physics  and  psychology,  similarly  remaining  to  be 
matured.  But  just  as  biology  and  psychology  marvellously  ad 
vanced,  from  the  moment  their  efforts  could  be  harmonized,  so 
physics  and  psychology  will  advance  from  the  moment  their  union 
is  brought  within  clear  theoretical  vision. 

421.  Still  more  obvious  becomes  the  adaptability  of  our  new 
assumptions  for  practical  adoption  when  we  consider  the  great 
change  that  has  been  wrought  in  scientific  opinion  relative  to 
causal  entities,  and  to  causality  and  law  in  general.  Already 
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these  are  familiar  subjects,  and  the  historic  transformations 
which  have  purged  physics  of  their  pernicious  obscurities  are 
well  appreciated  by  every  student  of  science.  There  is  no  physi 
cist  of  mark  now  living  who  does  not  comprehend  the  extent 
to  which  the  field  of  his  science  has  been  simplified  by  the  reso 
lution  of  all  its  properties  and  entities  to  pure  terms  of  space. 
There  is  no  chemist  of  mark  who  does  not  understand  how 
crucial  was  the  advance  in  his  science  when  all  occult  dis 

tinctions  were  broken  down  between  organic  and  inorganic  sub 
stances  and  all  chemistry  disentangled  from  foreign  and  dis 
tracting  problems.  To  have  banished  an  ever  transforming 
lineage  of  demoniac  and  superfluous  causal  entities  successively 
from  the  realms  of  astronomy,  chemistry,  and  physics,  and  to 
have  resolved  the  idea  of  causality  to  purely  descriptive  signifi 
cance,  —  this  is  one  of  the  most  fundamental  achievements  of  the 
main  course  of  human  intelligence.  And  the  expurgation  of  all 

alchemistic,  "  phlogistic,"  and  "  vital  "  principles  from  chemistry, 
together  with  the  similar  sifting  out  of  ponderosity,  impenetra 
bility,  elasticity,  inertia,  mass,  force,  energy,  and  vacua  from 
the  ultimate  causal  elements  of  physics,  are  now  widely  enough 
recognized  as  stages  of  the  same  course  of  progress  to  ensure 
easy  comprehension  of  the  proposition  that  the  subjection  of  the 

spatial,  kinetic,  and  "  causal  "  formulae  of  current  physics  to  still 
more  fundamental  revision  is  but  the  inevitable  continuation  of 
the  same  general  course. 

422.  Our  new  assumptions,  then,  are  such  as  should  win  the 

most  conservative  physicist  to  zealous  reflection.     That  this  may 
be  done  as  cogently  as  possible  I  will  now  gather  the  foregoing 
pages  to  more  orderly  and  intimate  conclusions  under  three  heads : 

The  Preparatory  Developments  of  History;    The  Shortcomings 
of  the  Present  Theories;   and  The  Advantages  of  the  Proposed 
Theories. 

THE    PREPARATORY    DEVELOPMENTS    OF    HISTORY. 

423.  Under  this  first  heading  we  have  here  to  do  little  more 
than  to  schedule  the  main  points  already  reviewed. 
When  Lord  Bacon  wrote,  the  world  was  conceived  to  be  a 

universally  spreading  emptiness,  studded  with  moving  atoms  and 
stars,  and  pervaded  by  numerous  actuating  substances,  among 
which  were  those  called  forces  and  those  constituting  human 
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minds.  The  atoms  were  variously  endowed  with  multifarious 
attributes,  both  primary  and  secondary,  tenanted  by  numberless 
entities  and  actuated  by  as  multifarious  causal  powers.  Minds 
were  still  material  and  distinguished  from  other  matter  only  by 
more  exalted  properties  and  destiny. 

Descartes  wrought  the  first  great  revolution  in  this  by  en 
forcing  on  his  age  the  conviction  that  minds  are  individual 
substances  void  of  spatial  extension,  and  that,  at  least,  certain 
of  the  traditional  properties  of  matter  had  been  fallaciously  con 
ceived  and  are  explained  as  effects  wrought  in  the  mind. 

Immediately  the  task  became  to  determine  what  are  the  prop 
erties  and  powers  of  the  material  world,  and  what  the  properties 
and  powers  of  the  mind.  This  sharp  division,  at  first  and  in 
crucial  ways,  rendered  the  correct  solving  of  the  problem  more 
obscure  and  difficult  than  ever;  did  so  because  it  left  the  tradi 

tional  space  still  unsuspected  and  credited  to  the  wrong  realm  — 
to  the  physical  world  instead  of  to  the  mind;  and  because  it 
encouraged  the  engrafted  propensity  of  mankind  to  be  content 
with  empty  causal  entities  and  to  its  unlicensed  exercise  in  both 
realms,  just  at  the  time  when  science  and  philosophy  were  open 
ing  out  to  most  fertile  and  precarious  occasions  for  this  practice 
-  rather  than  opened  men  s  eyes  to  one  of  the  most  deadly of  intellectual  vices. 

For  a  time,  after  this  division  which  presently  almost  com 
pletely  separated  physics  and  psychology,  events  ran  in  appar 
ently  divergent  channels,  warring  and  hostile  in  their  outward 
relation  and  with  their  ultimate  convergence  unsuspectedly  con 
cealed.  In  physics  the  most  important  consequent  facts  are  as 
follows : 

The  overwhelming  importance  and  success  of  the  Newtonian 
developments  blinded  the  entire  realm  of  physics  to  all  less 
obvious  considerations.  They  momentously  enhanced  and  con 
firmed,  in  popular  belief,  three  of  the  most  crucial  errors  of 
physics;  namely,  the  error  of  substantial  atoms,  the  error  of 
voids,  and  the  error  of  entitative  forces  acting  at  a  distance.  In 
our  first  chapter  we  carefully  traced  the  long  and  bitter  struggle 
in  which  these  fallacies  were  overcome.  The  Plenum  Theory 
could  not  be  made  a  working  hypothesis  until  some  clear  vision 
was  demonstrated  of  how  the  atoms  and  their  interstices  could 
be  resolved  to  detailed  modes  of  motion.  But  if  this  was  the 
practical  obstacle,  it  none  the  less  illumines  and  emphasizes  the 
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fallacies  that  obstructed  the  evolution  of  these  details  and  delayed 

the  simplified  vision  of  current  physics  by  at  least  two  genera 

tions.  Undoubtedly  Helmholtz  has  not  said  the  final  word  about 

atoms,  and  it  is  true  that  the  Universal  Fluid  of  Kelvin  has  not 

been  cleared  of  all  difficulties;  "mass,"  "energy,"  and  a  host 
of  unresolved  ghosts  still  cloud  our  working  formulae;  the  ulti 
mate  articulation  of  ether  waves  with  atomic  and  molecular  con 

ditions  has  at  no  point  been  made  plain.  But  no  man  who 

contrasts  the  sky  of  present  physics  with  that  of  Newton,  who 

enumerates  the  "  primary  and  secondary  attributes  "  of  Locke 
that  have  vanished  in  successive  clarifications,  or  who  at  all  esti 

mates  the  extent  to  which  the  resolution  of  each  one  of  these 

mysteries  has  rid  the  air  for  the  simpler  vision  now  displayed, 

will  fail  to  appreciate  the  advances  that  have  been  made,  the 

fallacies  and  prejudices  that  retarded  them,  the  significance  of 

their  conquest,  and  the  full  meaning  of  current  physics,  uncom 

pleted  though  it  yet  be. 

Next  among  the  most  important  developments  in  physics  I 

have  placed  its  clarifications  of  the  words  "  causal "  and  "  law 
ful."  Unmistakably  the  reduction  of  these  terms  to  purely 

descriptive  significance  within  the  physical  sciences  ran  parallel 

with  the  reduction  of  energy  and  the  multifarious  other  entities 

of  physics  to  a  purely  spatial  kinematics  as  its  co-ordinate  result. 

For  the  most  part  this  was  wrought  slowly  and  unconsciously; 

but  one  has  only  to  weigh  current  scientific  inclination  to  appre 

ciate  how  carefully  the  hypotheses  of  physics  are  now  guarded 

from  everything  but  the  statement  and  formulation  of  bare 

events,  and  how  clearly  this  new  conception  of  causality  and  law 

is  perceived,  by  scientists,  to  be  indispensable  to  the  statement 

and  comprehension  of  the  exact  nature  of  all  things,  including 

the  Highest  and  Holiest.  Fully  to  comprehend  how  and  to  what 

extent  the  "  edictal "  or  "  demoniac "  conception  of  causality 

has  clouded  the  progress  of  human  reason,  one  must  study  its 

influence  in  the  history  of  philosophy.  The  extent  to  which  it 

even  now  palsies  the  clear  and  unembarrassed  development  of 

certain  most  fundamental  fields  of  psychology  was  made  plain  in 

reviewing  the  systems  of  the  most  eminent  exponents  of  this 

science,  and  subsequent  developments  have  demonstrated  how 

irrelevant  and  illogical  is  the  insistence  on  this  conception  for  the 

preservation  of  that  high  estimate  of  the  "  human  will  "  and  of 
"  God's  glory  "  which  is  and  ever  has  been  the  inward  object  of 
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its  prompting.  That  the  progress  of  science  has  ever  been 
momentously  correlated  with  the  clarification  of  this  naive  and 
misleading  conception  of  causality  and  law ;  that  the  progress  of 
all  science  and  philosophy  now  peculiarly  hangs  on  the  complete 
emancipation  of  mankind  from  its  illusions ;  and  that  there  is  no 
longer  logical  ground  for  any  man,  the  most  fearful  or  the 
most  devout,  to  struggle  for  its  propagation,  —  these  are  propo 
sitions  with  their  relevance  to  the  momentous  problem  of  uniting 
the  world's  efforts  to  hearty  accord  that  now  stand  out  clearly for  the  reflection  of  those  who  have  the  welfare  both  of  science 
and  of  religion  keenly  at  heart. 

Beside  these  main  developments  in  the  history  of  physics  —  the 
reduction  of  illusory  "  attributes  "  and  "  entities,"  and  the  clari 
fication  of  "causality"  and  "  law  "  —  one  other,  of  equal moment  but  of  contrary  significance  for  the  crux  now  imposed 
on  this  science,  must  be  knit  to  pre-eminent  consideration. 
Physics  has  swept  its  world  clean  of  all  else  save  its  two  sorts 
of  space,  —  its  mutable  sort  and  its  immutable  sort,  constituting 
one  and  the  same  plenum.  But,  in  view  of  their  incompatible 
tenantry  and  impossible  identity,  it  appears  that  physics  has 
purged  its  illusions  all  too  well,  or  yet  incompletely.  While  for 
tunate,  in  the  highest  degree,  from  having  rid  itself  of  colors 
and  kindred  qualities  as  secondary  attributes,  physics  is  unfor 
tunate,  to  the  strait  of  absolute  destitution,  from  having  refused 
to  heed  the  hard-earned  suggestion  of  philosophy,  that  they  must 
be  brought  back,  as  primary  content,  for  reincarnating  the  ghostly, 
or  rather  ghostless,  carcass  to  which  the  present  world  of  physics has  been  reduced. 

That  the  hostile  divorce  between  physics  and  psychology,  in 
stituted  by  the  Cartesian  epoch,  should  have  "  petered  out  "  the 
realm  of  one  to  fleshless,  boneless  emptiness,  while  at  the  same 
time  the  realm  of  the  other  was  slowly  emaciated  to  a  fleshiness 
absolutely  void  of  magnitude,  and  that  it  should  have  thus  re 
solved  the  elements,  indispensable  to  both,  to  helpless  separation, 
without  the  folly  of  this  course  being  earlier  brought  to  per 
emptory  recognition,  may  seem  unexplainable  at  first  sight.  But 
it  is  historically  comprehensible,  at  least  from  the  side  of  physics, 
if  we  reflect  that  the  business  of  this  science  became  confined! 
by  the  Cartesian  dichotomy,  to  the  determination  of  the  properties 
and  laws  of  its  "material  universe,"  and  that  until  these 
"properties"  were  reduced  to  mere  mutable  and  immutable 

28 



434 A    TREATISE    ON    COSMOLOGY. 

"spaces"  the  impossibility  of  reconciling  these  irreconcilable 
residua  did  not  become  fully  obvious  to  practical  physicists,  nor 

the  problem  of  space  rise  to  imperative  consideration  for  them, 

nor  the  need  of  bringing  back  qualities,  for  the  solution  of  the 

illusions  of  "  the  translation  of  bodies  and  the  transmission  of 

forces  through  space"  become  the  peremptory  necessity  which 

it  now  plainly  is.  To  have  clarified  the  conceptions  of  causality 

and  law,  and  to  have  purged  physics  of  all  entitative  "  causes," 

"substances,"  "properties,"  "forces,"  "atoms,"  and  "voids" 
to  have  reduced  its  world  to  mutable  and  immutable  spaces  and 

its  aims  to  determination  and  description  of  their  events;  and 

to  have  thus  brought  to  sharp  appreciation  the  fact  that  these 

two  sorts  of  space  are  contradictory  of  each  other  and  furnish 

neither  an  adequate  nor  a  consistent  hypothesis  for  the  explana 

tion  of  physical  phenomena,  —  these  are  the  main  developments 

in  the  course  of  physics  which  have  prepared  practical  scientists 

for  more  sober  consideration  of  the  parallel  developments  of 

philosophy  and  psychology,  and  of  their  proposition  to  solve  this 

dilemma  by  resolving  it  in  terms  of  sensory  qualities  and  a  non- 
spatial  physics. 

424.    Next,  we  have  to  knit  to  joint  and  final  bearing  these 

developments  of  Philosophy  and  Psychology. 

Berkeley's  discovery  that  our  spatial  pictures  are  as  much 
affairs  of  the  mind  as  the  colors  that  compose  their  mosaic; 

Hume's  consequent  scepticism  and  Kant's  over-plunge  to  the 
conclusion  that  we  can  know  nothing  of  things-in-themselves ; 

his  attempt  to  build  up  an  individual  psychology  on  the  "  prin 

ciples  "  and  "categories"  of  scholastic  logic;  the  subsequent 

exploitation  of  this  mislead,  through  all  the  vagaries  of  Tran 

scendentalism,  to  the  "logism"  of  Schelling  and  Hegel  (supe 
rior  to  that  of  Kant  inasmuch  as  it  was  cosmological  instead 

of  disjointedly  individual)  ;  the  turning  of  philosophy  back  to 

more  careful  examination  of  its  psychological  foundations  by 

Herbart;  his  epochal  analysis  of  the  processes  of  spatial  per 

ception  and  of  the  derivation  of  perceptions  of  extension  from 

retinal,  tactual,  and  muscular  series;  the  further  perfection  of 

this  analysis  by  Lotze ;  the  framing  of  his  "  intellectual  order  " 
of  the  physical  world,  under  inspiration  of  the  possibility  so 

afforded  of  harmonizing  physics  with  the  no  longer  dubitable 

fact  that  "  space  "  is  purely  a  concept  of  the  mind;  the  masterly 

achievements  of  Professor  Wundt  toward  this  end;  his  inspir- 
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ing  clarification  of  the  entire  field  of  psychology  to  effective 
illumination  of  the  fundamental  problems  of  our  day;  his  sub 
stitution  of  "  a  symbolized  order  "  for  the  "  intellectual  order  " 
of  Lotze,  thus  ridding  this  germ  notion  of  future  physics  of  its 
mystifying  ambiguity,  and  more  clearly  emphasizing  the  role 
our  mental  pictures  and  concepts  play  in  our  necessarily  theo 
retical  interpretation  of  the  world  beyond  them;  his  systematic 
demonstration,  through  every  realm  of  thought,  of  the  adequacy 
of  the  hypothesis  of  a  non-spatial  content  of  the  universe,  as 
well  for  the  special  requirements  of  physics,  of  biology,  of  psy 
chology,  of  ethics,  and  of  religion  as  for  that  of  their  collective 
unification, — these  are  the  main  developments  of  philosophy,  since 
Descartes,  having  immediate  bearing  on  the  present  problem  of 
resolving  physics  and  philosophy  to  working  harmony. 

As  in  the  course  of  physics,  two  of  these  have  been  positively, 
two  but  negatively  propitious;  two  have  brought  results  now 
well-nigh  uncontested;  two  have  only  brought  their  respective 
fallacies  to  their  "  death  pinch."  Every  mile-stone  since  Berke 
ley  has  been  a  monument  of  confirmation  to  the  discovery  that 
the  space  of  tradition  is  conceptual.  And  every  advancement 
since  Kant  has  brought  the  ultimate  mentality  of  all  things  to 
practically  universal  recognition  among  all  save  the  unlettered 
masses.  The  traditional  notion  of  causality  still  clouds  the  fields 
of  psychology  and  ethics,  but  the  sun  of  clarified  definition  has 
been  hung  in  the  sky,  ominous  of  its  dissolution  to  the  void 
of  empty  and  meaningless  contention.  And  the  most  recent 
developments  in  psychology  have  brought  the  theory  that  all 
concepts  of  quantity  derive  from  "  graded  series  "  to  disrepute, 
while  substituting  for  it  the  hypothesis  that  quantity  is  an  ulti mate  and  universal  property. 

425.  Finally  summing  up,  then,  the  most  immediate  and 
important  preparations  of  history  for  establishing  a  sound  cos 
mology,  we  find  them  to  be  as  follows :  Physics  has  sifted  itself 
to  two  crucial  errors,  —  that  of  assuming  its  world  to  be  spatial, 
and  that  of  ignoring  qualities;  and  the  course  of  philosophy  and 
psychology  decisively  points  the  way  to  the  correction  of  these 
errors,  —  to  the  substitution  of  a  non-spatial,  qualitative  content 
for  the  spatial  plenum  to  which  current  physics  has  been  re 
duced,  and  to  the  substitution  of  the  lawful  order  of  this  quali 
tative  content  for  the  modes  of  motion  of  the  currently  assumed 
plenum.  Likewise,  psychology  has  sifted  itself  to  two  equally 
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crucial  errors,  —  that  of  conceiving  "  causality  "  to  involve  more 
than  the  orderly  course  of  the  Universe,  and  that  of  omitting 

quantity  from  the  list  of  ultimate  properties;  and  physics  has 

pointed  the  way  to  the  eradication  of  this  misconception  of 

"causality"  by  laying  bare  the  sole  meaning  of  the  word,  in 

its  purely  descriptive  significance,  while  the  course  of  physics 

and  of  present  psychology  abundantly  emphasizes  the  futility  of 

attempting  to  conduct  either  science  on  any  non-quantitative 

hypothesis.  These  are  the  momentous  achievements  of  each 

science  propitious  to  the  union  of  both.  These  are  the  facts 

only  recently  matured,  that  substantiate  by  initial  thesis,  that  the 

union  of  both  has  not  been  workingly  practicable  before  the 

present  moment,  and  now  is  inevitable. 

THE    SHORTCOMINGS    OF    THE    PRESENT    THEORIES. 

426.  Under  this  second  heading  of  our  final  summary  it  is 

unnecessary   to  enlarge   further  on  those  that  are  elementary. 

Already  I  have  said  enough  about  the  details  of  space,  causality, 

lawfulness,    quality,   quantity,   presentativeness,   and   personality 

to  bring  to  sharp  appreciation,  in  the  mind  of  every  thoughtful 

reader,   the  weaknesses   of  each   detail  within  itself,   and  how 

imperfect  is  the  field  of  cosmology  constituted  by  their  present 

discordant  inarticulation.     And   I  now  have  in  mind,   for  our 

final  reflection,  to  bring  to  equally  sharp  definition  the  larger 

imperfections  of  the  current  field  of  cosmological  assumptions, 

viewed  collectively  and  with  regard  to  the  ultimate  purposes  for 

which  all  such  assumptions  are  formulated. 

427.  No  lesson  in  the  history  of  cosmology  is  more  important 

than  that  which  bids  the  scientist  and  the  philosopher  alike  to 

distinguish  between  the  mental  pictures   and  processes   of   the 

human  mind   and  their  meaning;    between  these  pictures  and 

processes  in  themselves,  and  the  sort  of  world  they  may  symbolize 

and  signify.     It  may  safely  be  said  that  had  this  distinction  been 

appreciated  by  mankind,   when   Berkeley  pointed  out  that  our 

visions  of  space  are  as  indubitably  affairs  of  the  mind  as  the 

colors  that  compose  them,  nine-tenths  of  the  subsequently  wasted 

efforts  and  warring  contentions  of  philosophy  and  science  would 

have  been  conserved.    Had  this  distinction  then  been  fully  recog 

nized,  Berkeley  himself  would  have  perceived  that  to  conclude 

from 'his  discovery  alone  that  the  outer  world  may  not  be  spatial 
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is  but  one  degree  less  naive  than  to  believe  with  primitive  man 
that  our  spatial  visions  and  that  world  are  identical.  Hume,  then, 
at  an  early  date,  would  have  drilled  the  world  to  comprehension 
of  the  truth  that  all  knowledge  is  hypothetical  instead  of  impos 
sible,  and  would  have  set  mankind  about  the  task  of  constructing 
adequate  and  consistent  hypotheses  rather  than  have  plunged  it 
into  the  equally  debauching  deliriums  of  hysterical  scepticism  and 
superheated  speculation.  Kant  nor  Spencer  would  have  had  their 
giant  minds  beclouded  by  The  Unknowable;  no  scientist  of  our 
day  would  have  been  left  in  inhospitable  ignorance  of  just  why 
his  spatial  hypothesis  is  deficient ;  no  psychologist  of  just  why  his 

"  tentative  parallelism  "  is  inadequate.  Fortunately,  however, 
the  problem  of  knowledge  is  so  cleared  up  that  the  finger  of  pre 
cision  may  now  point  out  these  matters  to  the  most  ordinary 

eyes. 
428.  The  residuary  assumptions  of  current  physics  are  glar 

ingly  and  abortively  contradictory  within  themselves ;  the  coten- 
antry  of  their  two  sorts  of  space  is  absolutely  absurd.  But  this 
is  not  the  major  criticism  to  be  urged  against  them  when  broadly 
considered.  Could  physics  be  left  to  frame  its  hypotheses  solely 
with  regard  to  its  own  present  business,  they  could  be  revised  in 
a  way  to  be  free  of  contradiction  within  themselves  and  sufficient 
for  this  narrower  business,  without  abandoning  the  traditionally 
conceived  spaciousness  of  the  outer  world  wholly.  This  could  lie 
done  by  heeding  one  of  the  main  admonitions  of  philosophy  and 
not  the  other ;  by  bringing  back  qualities  for  the  purpose  of 
recensing  the  illusion  of  translation  through  space,  and  by  refus 
ing  to  consider  the  proposition  that  its  world  is  altogether  non- 
spatial.  Were  the  spatial  plenum  of  current  physics  thus  made 
qualitative,  were  its  content  assumed  to  be  transformative  in 
stead  of  movable,  and  its  heretofore  conceived  motions  rein 

terpreted  in  terms  of  the  prairie-fire  changes  of  this  sort  of 
content  or  substance  (as  suggested  in  the  second  possible  plan, 
noted  in  our  Second  Chapter) ,  the  absurdity  of  assuming  two  sorts 
of  space  in  the  same  place  would  be  surmounted,  and  a  hypothesis 
would  be  furnished,  perfectly  free  of  imperfection  within  itself, 
and  entirely  adequate  for  every  purpose  heretofore  admitted  by 
physics  to  lie  within  its  proper  sphere;  yet  a  hypothesis  that 
would  still  assume  the  outer  world  of  physics  to  be  spatial. 

429.    This  becomes  all  the  more  evident  if  we  go  further  and 
note  that  the  major  indictment  to  be  urged  against  the  present 
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assumptions  of  physics  is  not  founded  in  any  necessary  require 

ment  of  "  causality  " ;  that  is,  of  causality  as  abstractly  defined 
for  this  Treatise.  For  if  a  cause  be  but  a  lawful  antecedent,  it 
should  be  plain  that  the  most  disparate  events  might  occur  law 
fully  of  one  another  as  well  as  the  most  similar.  Often  we  find 

men  declaring  it  to  be  "  unthinkable  "  that  matter  should  influ 
ence  mind,  and  as  often  we  find  other  men  asserting  it  to  be 

"  impossible  "  for  mind  to  move  matter.  But  both  these  views 
are  merely  instances  of  the  old  and  beclouded  notion  of  demoniac 
causality.  And  with  this  notion  cleared  up,  no  hindrance  rises 

from  within  the  notion  of  "  lawful  occurrence  "  in  general  to 
obstruct  as  perfect  "  lawful  articulation  "  between  the  dual  sub 
stances  of  Descartes  as  has  ever  been  supposed  to  obtain  in  the 
most  homogeneous  system  ever  conceived;  none  whatever  to 
forbid  lawfulness  between  the  qualitatively  spatial  world,  as 
above  revised,  and  a  parallel  world  of  mind,  such  as  finds  favor 

to-day  among  no  small  number  of  people. 
430.  No!  the  conclusive  arguments  against  a  real  world  of 

space  are  not  founded  in  the  absurdity  of  the  current  assumption 
by  physics  of  two  spaces  in  one  place,  for  this  absurdity  could 
be  corrected  and  a  spatial  world  yet  remain;  nor  yet  in  the 

"  unthinkableness  "  or  "  impossibility "  of  such  a  world ;  for 
such  a  world  is  to-day  even  more  easily  "  thinkable  "  for  most 
people  than  any  other,  and  under  our  clarified  notion  of  caus 
ality  is  entirely  possible.  But  the  shortcoming  of  this  crucial 
hypothesis  of  current  physics  is  a  far  broader  one  than  either  of 
these,  and  one  which,  if  I  have  left  it  too  loosely  implied  in  the 
several  partial  and  disjoined  statements  I  have  at  times  made  of 
it,  all  the  more  requires  to  be  drawn  forward  for  explicit  and 
predominant  emphasis  in  this  summing  up  of  our  Introduction. 

To  give  to  it  its  proper  cogency,  we  may  best  bring  it  to  judg 
ment  in  connection  with  the  demands  that  biology  now  imposes 
on  the  Parallelism  adopted  as  a  tentative  hypothesis  for  most 
of  the  scientific  work  of  our  day.  By  this  Parallelism  I  mean  the 

sort  implied  by  one  who  says  he  "  views  nature  from  the  stand 
point  of  the  Natural  Sciences,"  the  sort  that,  for  lack  of  any 
other  hypothesis  sufficiently  developed  in  detail  to  make  it  work- 
ingly  usable,  still  leaves  physics  committed  to  a  veritable  world 
of  space.  This  Parallelism  assumes  the  veritably  spatial  world 
of  physics,  and  a  particular  mode  of  some  part  of  that  world, 
for  every  psychosis  or  mode  of  consciousness.  If,  now,  we  con- 
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sider  this  hypothesis  from  the  standpoint  of  current  biology,  the 

following  difficulty  rises.     Since  it  demands  a  physical  parallel 

for  every  psychosis,  such  a  parallel  must  be  assumed  for  every 

psychic  creature.     But  in  view  of  the  modern  doctrine  of  evolu 

tion  who  will  dare  to  draw  the  line  between  creatures  that  are 

psychic  and  creations  that  are  not?     What  criterion   shall  we 

apply?     If  we  try  that  of  organization  we  find  many  forms  of 

life,  commonly  classed  as  vegetable,  that  are  much  more  highly 

organized  than  the  lowest  forms  commonly  classed  as  animal. 

And  if  we  try  that  of  chemical  composition  we  reach  a  similar 

result.     Furthermore,  official  chemistry  now  declares  that  there 

is   no   line  between  the   organic  and  the   inorganic.      In   short, 

regarding  the  physical  side  of  this  Parallelism  no  sufficient  dis 

tinction  is  discovered  separating  the  so-called  animal  kingdom 

from  the  vegetable  kingdom,  and  none  the  vegetable  kingdom 

from  the  mineral  kingdom ;  no  distinction,  save  degree  of  motion, 

to  separate  any  part  of  this  physical  "  side  "  of  the  universe  from 
any  other  part  of  it ;  none  even  to  separate  the  atomic  parts  of  its 

homogeneous  plenum  from  their  surrounding  ether  parts.     Who, 

then,  will  attempt  to  say  where  this  vast  spatial  continuum  of 

physics  begins  to  be  paralleled  by  some  stage  or  other  of  psychic 

evolution?    or  why  the  very  lowest  stage  of  the  physical  side 
of  this  Parallelism  should  not  be  mated  with  some  equally  low 

and  corresponding  stage  of  the  psychical  side?  and  why  not  the 

vastly  complicated  ether  motions  as  much  as  the  atomic  motions  ? 

Unmistakably,  if  an  Evolutionary  Parallelism  be  accepted  at  all, 

the  overwhelming  presumption  must  be  that  both  sides  are  par 

alleled,  in  co-ordinate  degrees,  everywhere  and  from  first  to  last ; 

and  any  attempt  to  "  sneak  in  "  consciousness,  as  one  eminent 

psychologist  and   philosopher   expresses   it,   at   some   convenient 

point    of    this    inseparable    evolution  —  an    evolution,    let    it    be 

remembered,  one  "  side "   of  which  ever  remains  a  continuous 

plenum  —  not  only  does  clumsy  violence  to  the  notion  of  evo 

lution  as  a  whole,  but  speedily  runs  against  still  further  difficul 

ties  even  more  distracting  than  those  we  have  just  traced. 

431.  These  further  difficulties  come  to  light  when  we  consider 

the  ephemeral  constitution  of  the  field  of  consciousness  of  the 

human  mind.  Its  content,  during  waking  hours,  is  ever  coming 

and  going,  at  least  for  us;  and  in  sleep  it,  at  times,  disperses 

to  the  degree  that  the  ordinary  processes  of  perception  and 

reason  doubtfully  transpire  at  all.  But  if  so,  the  above  dis- 
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cussed  presupposition  that  the  spatial  world  of  physics  should 
be  everywhere  and  at  all  times  paralleled  by  some  state  or  other 
of  "  psychosis  "  brings  this  famous  doctrine  of  Parallelism  well nigh  to  the  utmost  limits  of  confusion. 

By  way  of  grasping  this,  let  us  first  observe  that  the  evanes 
cent  nature  of  our  mental  content  may  be  only  apparent,  or  it 
may  be  absolute.  As  is  well  known,  this  doctrine  of  Parallelism 
was  contrived,  and  is  now  exploited,  with  the  ephemeral  nature 
of  our  mental  states  taken  for  granted  to  be  absolute.  These 
latter  are  supposed,  by  those  who  now  employ  this  hypothesis, 
to  come  into  existence  when,  and  only  when,  certain  brain  ac 
tivities  transpire;  and  to  cease  to  exist,  wholly,  when  these 
activities  cease.  Nor  is  this  supposition  void  of  all  persuasive 
ness  if,  on  the  one  hand,  one  may  be  permitted  to  assume  with 
out  question  that  our  mental  states  do  thus  "  come  out  of  nothing 
and  resolve  into  nothing,"  and,  on  the  other  hand,  is  not  forced 
to  consider,  with  precision,  what  parts  of  the  physical  world 
seem  to  demand  some  sort  of  mental  parallel  under  this  hypothe 
sis  and  what  not,  or  if  the  whole  of  its  spatial  plenum  would 
not  demand  to  be  so  paralleled.  But  the  moment  one  proceeds 
to  examine  the  grounds  for  thus  assuming  either  that  the  con 
tent  of  our  mental  states  is  absolutely  ephemeral,  or  that  only 
certain  activities  of  the  field  of  physics  have  psychic  accompani 
ments,  then  difficulties  of  the  profoundest  significance  rise  at 
both  horns  of  the  problem.  I  have  just  presented  that  which 
comes  from  viewing  the  hypothesis  from  the  standpoint  of 
evolution;  namely,  the  overwhelming  presumption  that  if  the 
physical  world  be  conceived  to  be  paralleled  at  all,  it  must  be 
conceived  to  be  paralleled  completely,  everywhere  and  at  all 
times.  And  that  which  rises  from  assuming  the  components  of 
the  mental  side  of  this  Parallelism  —  for  example,  the  sensory 

components  of  our  mental  states  —  to  be  any  more  ephemera'l than  any  part  of  the  physical  world  rises  to  clear  view  when 
we  recall  the  sole  ground  one  has  for  believing  in  the  existence 
of  anything  outside  of  his  own  mind  at  all  and  then  compare 
our  new  assumptions  with  those  of  Parallelism,  in  view  of  these 
grounds. 

432.  This  "  sole  ground  "  we  found  to  be  synonymous  with 
the  need  that  every  man  has  of  hypothetically  filling  out  the 
disjointed  events  of  his  own  mind  with  imagined  events  be 
lieved  to  occur  outside  of  his  mind,  in  order  to  make  the  most 
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ordinary  of  his  beliefs  stand  their  ground,  and  to  make  the  sum 
total  of  his  beliefs  seem  uncontradictorily  articulate  and  satisfy 
ing;  in  order  to  justify  his  belief  in  other  minds  than  his  own 
and  to  complete  his  cosmology  as  a  whole.  All  this  filling-out, 
great  and  small,  all  belief  consequent  to  it,  all  knowledge  what 
soever,  is  necessarily,  unmistakably,  and  in  every  and  all  cases 
hypothetical.  The  sole  purpose  of  science  and  philosophy  alike 
is  thus  hypothetically  to  fill  out  the  events  of  the  individual 
mind;  and  the  sole  criterion  of  any  hypothesis  by  which  this 
may  be  done  lies  in  its  consistency  and  completeness.  This  is 
one  unmistakable  lesson  that  history  has  taught  us  since  Hume. 

433-  This  accepted,  let  us  now  turn  to  the  assumptions  de 
veloped  for  this  Treatise.  If  the  foregoing  pages  have  been  at 
all  successful,  they  have  demonstrated  that  our  mental  states  may 
be  no  more  ephemeral  than  any  part  of  this  physical  plenum 
itself.  They  have  shown  that  the  complex  mental  process  of 
our  waking  field  of  consciousness  or  personality  may  dissolve, 
during  sleep,  into  innumerable  lesser,  presentative  fields  or  per 
sonalities  whose  changing  processes  are  ever  as  real  as  our  own, 
though  simple  to  any  degree  and  quite  unlike  our  waking 
processes  of  perception,  conception,  and  reason.  They  have 
shown  that  some  of  these  may  be  as  simple  as  those  that  would 

be  required,  under  the  "overwhelming  presumption"  crux,  for 
paralleling  the  very  simplest  of  the  "  spatial  plenum  "  activities 
or  conditions  of  our  consistently  revised  physics ;  that  is  to  say, 
as  simple  as  would  be  the  simplest  of  the  qualitative,  prairie-fire 
activities  with  which  this  plenum  of  current  physics  must  be 
endowed,  in  order  to  free  it  of  the  absurd  assumptions  of  "  two 
spaces,"  and  to  bring  Parallelism  into  anything  like  reasonable 
agreement  with  the  main  results  of  philosophy,  and  to  give  it 
any  sort  of  plausible  standing  at  all.  And  they  have  shown,  as 
is  of  most  importance  to  my  present  purpose,  that  each  and 
every  part  of  the  psychic  world  is  probably  quantitative  in  a 
way  no  more  ephemeral  than  any  physical  part. 

434.  But  if  so,  let  us  now  put  the  two  worlds  of  these  rival 
hypotheses  beside  each  other  for  comparison,  —  the  double  or 
dualistic  world  of  Parallelism,  and  the  single  or  monistic  world 
of  this  Treatise.  Immediately  we  observe  that  the  qualities  of 
the  latter  are  no  more  ephemeral  than  those  with  which  we  must 
now  endow  the  plenum  of  the  former,  in  order  to  correct  the 
absurdity  of  two  spaces;  they  are  at  every  corresponding  point 
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precisely  alike,  with  the  exception  that  they  are  assumed  to  be 

spatial  by  the  one  hypothesis,  and  to  be  non-spatial  by  the  other ; 

qualitatively  both  worlds  are  alike  ephemeral,  —  the  physical 

world  of  this  only  plausible  world  of  Parallelism,  and  the  "  one 
and  only  "  world  of  our  new  assumptions.  It  is  only  quantita 
tively  that  either  world  is  indestructible,  and  we  now  observe 
that  quantitatively  our  new  world  is  for  all  practical  purposes 

precisely  as  indestructible  as  the  old  world  of  physics.  For  our 

new  world  we  assume  every  part  of  it  to  be  quantitative,  the 

quantitative  sum  of  every  part  forever  to  remain  the  same,  and 

the  quantitative  sum  of  the  total  cosmos  forever  to  remain  the 
same. 

Placed  side  by  side,  therefore,  the  two  worlds  —  the  physical 

world  of  this  revised  Parallelism  and  our  new  world  —  corre 

spond  at  every  point  and  throughout  in  the  following  particu 

lars:  qualitatively,  they  correspond  precisely  and  everywhere; 

their  qualitative  changes  correspond  precisely,  everywhere  and 

at  all  times;  their  quantities  are  precisely  equivalent,  part  to 

part,  whole  to  whole,  and  at  all  times.  The  sole  difference  be 

tween  them,  for  every  purpose  of  physics,  is,  that  the  one  world 

is  conceived  to  be  spatial,  the  other  to  be  non-spatial,  —  A  DIF 
FERENCE  THAT,  FOR  THE  PURPOSES  OF  PHYSICS,  THEMSELVES, 

PROMISES  MOMENTOUS  AND  IMMEASURABLE  ADVANTAGE  FOR  OUR 

NEW  ASSUMPTIONS  OVER  THOSE  OF  PARALLELISM  EVEN  IN  ITS 

BEST,  REVISED  FORM. 

435.  This  much,  in  comparison  of  the  only  world  of  our  new 

hypothesis  with  one  of  the  two  worlds  of  Parallelism,  —  with 

its  spatial  world.  And  now  —  lo,  and  behold !  —  our  one  and 
only  new  world  is  the  other  of  the  two  worlds  of  Parallelism 

exactly  and  absolutely;  is  its  psychic  world,  supposed  to  be 

parallel  to  its  spatial  world,  when  this  psychic  world  is  filled 

out  at  all  points  to  make  this  parallelism  complete,  and  in  the 

only  way  that,  in  view  of  the  modern  doctrine  of  evolution, 

Parallelism  can  presume,  longer,  to  have  any  standing  what 

ever.1  And  if  so,  why,  then,  does  physics  need  its  TWO  worlds  at 

all?  If,  for  every  purpose  of  physics,  its  psychic  world,  when 

properly  filled  out,  is  better  without  its  spatial  running  mate,  why 

1  I  do  not  deem  it  necessary,  here,  to  discuss  that  Idealistic  doctrine,  which  attempts 

to  parallel  one  realm,  actual  or  "permanently  possible  "  of  a  single  mind,  with  another 
realm  of  the  same  mind;  for,  in  the  first  place,  this  is  not  the  Parallelism  of  The 

Natural  Science  of  to-day,  and  in  the  second  place,  as  in  my  volume  on  Psychology, 

I  shall  show,  it  is  no  true  or  defensible  Parallelism  at  all. 
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is  not  the  latter  wholly  superfluous?    or  why  assmne  one  such 
spatial  world  rather  than  ten  or  a  thousand? 

It  is  here  and  when  confronted  with  the  "  sole  ground  "  for 
assuming  any  world  at  all  outside  of  one's  individual  mind,  that 
the  folly  of  assuming  the  world  of  physics  to  be  spatial  stands 
forth  under  clear  and  inexorable  conviction.  Not  because  a  ver 

itably  spatial  world  is  "  unthinkable " ;  not  because  the  two 
realms  of  Parallelism  are  "  disparate,"  "  split  by  an  incommen 
surable  chasm  "  and  "  incapable  of  causal  articulation  "  is  this 
doctrine  absurd.  But  it  is  absurd,  even  from  the  tentative  and 

symbolical  point  of  view,  which  is  the  only  one  that  any  informed 
physicist  now  claims  for  it,  because  it  is  absurdly  superfluous. 

436.  Summing  up  our  present  heading  and  the  Shortcomings 
of  current  Parallelism  to  our  present  stage  in  this  discussion, 
therefore,  we  find  the  situation  to  be  as  follows :  If  it  be  assumed 

that  mental  phenomena  are  absolutely  ephemeral,  and  only  certain 
bodily  activities  are  paralleled  by  them,  then  the  plenum  of  cur 
rent  physics  takes  on  the  appearance  of  being  speckled  over  with 

sporadic  spots  of  "  psychosis,"  and  in  view  of  evolutionary  diffi 
culties  this  assumption  then  appears  in  the  highest  degree  inad 
equate  and  improbable ;  its  shortage  thus  becomes  a  freckled  and 
dogmatic  shortage.  On  the  other  hand,  if  it  be  assumed  that 

the  physical  world  of  this  Parallelism  be  perfectly  and  completely 
paralleled,  then  this  physical  world  is  just  one  world  too  many, 
and  its  shortage,  to  use  an  Hibernian  phrase,  becomes  absolutely 
superfluous  shortage.  Moreover,  history  shows  perfectly  how 

the  first  error,  of  conceiving  our  bodily  processes  to  be  "  freckled 

over  "  only  here  and  there  with  psychic  parallels,  came  about. 
When  modern  psychology  first  began  to  correlate  mental  states 
with  brain  states  an  almost  inconquerable  opposition  was  met  to 
paralleling  mind  with  matter  at  all ;  the  details  of  our  mental 
processes,  at  that  date,  were  so  disjointedly  made  out,  and  our 
higher  intellectual  powers  were  so  vaguely  and  entitatively  con 
ceived  as  to  make  the  correlation  of  anything  more  than  our 

first-hand  "  elements  of  sensations  "  with  brain  activities  well- 
nigh  inconceivable,  even  to  those  who  were  most  inclined  to  this 
new  and  wicked  innovation  of  science;  and  these  first-hand 
elements  of  our  sensations  and  perceptions,  when  viewed  alone, 
themselves  appeared  so  freckled  and  sporadic  as  to  make  the 
hypothesis  of  their  ephemeral  correlation,  alone,  with  certain 
brain  activities  inevitable.  And  history  also  shows  how  this 



444  A    TREATISE    ON    COSMOLOGY. 

hypothesis  has  now  become  in  the  highest  degree  improbable. 
The  whole  course  of  psychology,  since  Locke,  has  been  to  fill  out 
our  mental  processes  ever  more  and  more  with  contential  details 
that  can  be  conceived  to  be  correlated  with  brain  processes,  until 

the  well-nigh  universal  verdict  of  current  psychology  is  that  all 
our  mental  processes  are  correlated  with  brain  processes.  Mean 
while,  also,  the  whole  course  of  evolutionary  science  has  developed 
the  presumption  that  the  entire  physical  world  must  be  paralleled 
with  some  degree  or  other  of  psychosis,  if  at  all.  Hence  the 
present  dilemma  of  this  sort  of  Parallelism  is  complete :  Freckled 
Parallelism  is  absurdly  inadequate,  Universal  Parallelism  is 
absurdly  superfluous. 

437.  This  much,  when  viewing  the  matter  with  the  greatest 
possible  generosity  to  the  contentions  that  the  outer  world  may 

be  spatial,  that  its  existence  is  not  "  unthinkable,"  that  the  dis 
parity  of  the  two  worlds  of  Parallelism  does  not  put  an  im 
passable  chasm  between  them  causally.  But  now  a  profound 
thought  remains  to  be  added  to  the  foregoing,  in  order  to  raise 
our  weighing  of  the  old  hypothesis  against  the  new  to  the  highest 
and  broadest  possible  plain  of  judgment  that  can  be  attained  from 
the  side  of  physical  science  alone ;  and  I  have  left  it  to  the  last 
just  because  it  is  the  most  comprehensive  and  profound. 

A  cause  is  an  antecedent  lawful  occurrence.  Lawful  occur 

rence  is  occurrence  in  accord  with  determinable  patterns  or  plans, 
and  is  commonly  called  lawful  recurrence.  Now  while  this  general 
definition  of  lawfulness  admits  the  possibility  of  any  system  of 
events  whatever  being  both  causal  and  lawful,  yet  it  none  the  less 
admits  of  vast  degrees  of  probability  between  one  cosmological 
hypothesis  and  another;  degrees  of  probability  regarding  which 
we  must  decide  in  accord  with  the  sole  criteria  for  any  and 
every  such  hypothesis.  These  criteria  we  found  to  be  con 
sistency  and  fulness.  And  examining  to  discover  an  account  of 
which  of  these  two  criteria  the  various  cosmological  hypotheses 
or  systems  that  have  been  offered  in  history  have  most  profoundly 
failed,  we  observe  a  truth  that  speedily  leads  to  that  most  fun 
damental  consideration  for  weighing  our  new  assumptions  against 
the  current  ones  of  Parallelism  which  I  have  saved  to  the  last  by 
way  of  giving  it  maximum  emphasis;  a  consideration,  as  we 
shall  soon  see,  that  links  the  criterion  and  requirement  of  ful 
ness  with  the  inmost  nature  and  significance  of  lawfulness  and 
causality. 
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438.  The  truth  is  that,  while  the  criterion  of  consistency  is 
always  indispensable,  it  is  infinitely  more  easily  satisfied  than  that 
of  fulness.  We  may  appreciate  this  in  the  baldest  way  by  turning 
back  to  my  fanciful  explanation  of  the  universe  that  ran  as  fol 

lows :  "  In  my  jack-knife  lives  a  devil;  when  he  smiles  all  goes 
well ;  when  he  frowns  all  goes  evil."  This  is  absolutely  faultless 
in  consistency;  it  is  absolutely  deficient  in  fulness.  In  history 
demoniac  and  entitative  explanations  have  failed  in  general  from 
lack  of  definite  particulars  rather  than  from  demonstrable  incon 
sistency.  Kant  failed  because,  through  not  comprehending  that 
all  knowledge  is  hypothetical,  he  declined  to  formulate  any  par 
ticulars  whatever  regarding  his  world  of  things-in-themselves  — 
thus  failing,  as  a  cosmologist,  as  completely  as  is  in  any  way 
possible;  and  he  failed,  as  a  psychologist,  because  he  attempted 
to  build  up  a  solipsistic  psychology  on  a  scholastic  logic  mar 
vellously  void  of  those  particulars  regarding  the  constitution  of 
our  mental  processes  that  are  the  sum  and  substance  of  current 
psychology.  Whether  his  writings  are  consistent  or  not  is  now 
a  comparatively  unimportant  matter.  The  various  systems  of 
Transcendentalism  that  followed  Kant  were  all  built  on  the  same 

deficient  "  logic  " ;  they  ignored  the  particulars  of  physics  and 
of  psychology,  not  as  much  as  did  Kant,  but  they  all  fell  to  the 
ground  for  the  same  general  reason:  for  lack  of  fulness,  and 
in  spite  of  their  almost  preternatural  consistency.  The  Tentative 
Parallelism  of  to-day,  as  we  have  just  seen,  does  not  fall  because 
its  spatial  world  is  "  unthinkable,"  nor  because  its  two  worlds 
are  "  inconsistent,"  but  because  when  its  psychic  world  is  prop erly  filled  out  its  spatial  world  is  superfluous,  or  because  of  too 

much  fulness.  And,  finally,  Wundt's  System  of  Cosmology, 
though  immeasurably  more  perfect  than  any  of  its  predecessors, 
also  fails  when  sounded  as  to  its  fulness,  inasmuch  as  it  leaves 
out  the  ultimate  quantitative  foundation  of  the  universe  wholly. 

439.  Observing  this  truth  to  hold  good  strikingly  of  every  sys 
tem  in  history,  we  have  now  to  connect  it  with  the  certain  feature 
of  lawfulness  that  I  am  seeking  to  emphasize.  Immediately  I 
remark  that  we  are  no  longer  dealing  with  our  abstract  definition 
of  lawfulness,  but  with  the  concrete  lawfulness  of  the  universe 
itself;  and  dealing  with  it,  of  course,  through  striving  to  formu 
late  that  hypothesis  or  theoretical  system  of  cosmology  which 
shall  best  satisfy  our  criterion  of  "  fulness."  Our  definition, 
however,  because  it  is  the  product  of  many  centuries  of  study 
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of  the  real   facts,   should  now   throw   light  on  the   feature  in 

question. 
Lawfulness,  then,  is  occurrence  in  recurrent  patterns.  Uni 

versal  lawfulness  is  occurrence  everywhere  in  accord  with  the 

same  patterns  of  recurrence,  —  I  say  in  accord  with  these  patterns 
of  recurrence,  for  these  patterns  are  our  memory  patterns,  by 

means  of  which  we  can  alone  judge  of  nature's  lawfulness,  be  it 
whatever  it  may.  But  if  so,  then  we  may  lay  down  the  three 
following  propositions : 

(1)  Universal  causal  patterns,  or  those  which  universal  law 
fulness  demands,  can  only  be  such  patterns  as  can  be  systemati 
cally  traced  within  our  one  and  only  universal  scheme  of  space. 

(2)  There   is  only   one  memory   scheme  that  can   be   made 
universal,  or  serviceable,  to  the  degree  required  by  our  criteria 
of   consistency   and   fulness;   namely,    the   scheme   of   universal 
space,  completely  filled  out  at  every  point,  qualitatively,  quanti 
tatively,  changefully,  and  lawfully,  in  accord  with  the  assump 
tions  of  this  Treatise. 

(3)  The  Tentative  Parallelism  of  current  physics  falls,  under 
the  criterion  of  consistency,  if  it  requires  us  to  fill  out,  causally, 
our  universal  scheme  of  space  with  two  worlds,  each  of  which, 
therefore,  should  be  universal;    falls  because  this  requirement, 
therefore,   would   be  contradictory   in   itself  and   impossible   of 
fulfilment. 

It  is  the  first  of  these  propositions  that  I  am  seeking  to  em 
phasize,  inasmuch  as,  when  established  and  coupled  with  the 
other  two,  it  then  rises  to  profound  significance  with  cogent 
force.  Let  us,  then,  examine  the  first  proposition. 

440.  That  we  have  and  can  have  only  one  universal  scheme 

or  concept  of  space  is  self-evident ;  for  if  we  conceive  two  world- 
spaces,  neither  is  universal.  The  fact  that  we  form  only  one 
universal  scheme  of  space,  probably  is  grounded  in  the  fact  that 
there  is  only  one  world,  and  that  our  minds  lawfully  symbolize 
that  one.  This  latter  fact  is  not  demonstrable.  It  is  demon 

strable,  however,  that  the  naive  man's  notion  of  "  causal," 
whether  he  comprehend  his  meaning  or  not,  is  synonymous 

with  "  systematically  traceable  in  space."  For  he  is  a  thorough 
materialist,  and  conceives  that  thoughts  and  edicts  of  will  occupy 
positions  of  space,  and  he  conceives  that  the  latter  act  through 
space  precisely  as  all  material  forces  and  causes.  He  always 
conceives  entities  or  real  causes  as  occupying  different  positions 
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in  space,  and  when  he  conceives  any  entity  as  causally  acting  on 
any  other  entity,  he  invariably  pictures  to  himself  some  series  of 
events  proceeding,  systematically  or  from  point  to  point  through 
space,  from  the  former  to  the  latter. 

Now  this  unmistakable  origin  and  meaning  of  every  man's 
primary  notion  of  causality,  when  coupled  with  the  fact  that  no 
man  can  conceive  two  universal  schemes  of  space,  becomes  of 
the  profoundest  significance  in  estimating  any  system  of  cosmol 
ogy  that  has  been  or  can  be  devised.  It  will  suffice,  briefly,  to 
demonstrate  this  regarding  Tentative  Parallelism,  it  being  the 
official  hypothesis  of  current  physics,  and  then  regarding  Pro 

fessor  Wundt's  system,  it  being  the  most  perfect  monistic  hy 
pothesis  to  the  present  date. 

441.  Turning  first  to  Parallelism,  —  not  for  the  mere  pur 
pose  of  demolishing  it,  but  in  order  the  better  to  comprehend 

why  it  is  an  improbable  hypothesis,  —  we  observe  that,  under 
its  assumptions,  any  universal  causality  is  impossible,  for  the 
following  reasons.  All  causality  implies  lawfully  recurrent  pat 
terns.  Universal  causality  implies  patterns,  of  similar  recur 

rences,  that  cover  the  whole  universe.  But  one-half  of  the 
universe  of  Parallelism  is  spatial,  and  the  other  half  is  non- 
spatial.  The  two  halves  are  absolutely  disparate.  Consequently, 

while  disparate  patterns  of  lawfulness  or  causality  may  be  "  laid 
across  "  the  two  halves,  or,  in  other  words,  while  disparate  laws 
may  be  traced  from  one-half  to  the  other,  yet  no  homogeneous 
pattern  of  causality  can  be  traced  over  both  halves  together  and 
alike,  none  such  as  universal  lawfulness  and  causality  demand, 
and  therefore  these  are,  as  I  sought  to  demonstrate,  impossible. 
Now,  while  I  have  declared,  time  and  times  over,  that  neither  our 
definition  of  lawfulness,  nor  the  conception  of  causality  in  general 
demands  universality,  nevertheless,  it  is  a  historical  fact  that 
just  in  proportion  as  the  details  of  the  universe,  physical  or  psy 
chical,  have  been  made  out  with  DEFINITENESS  and  FULNESS, 
the  laws  of  science  and  philosophy  have  ever  tended  toward  uni 
versality;  and  this  fact  stands  out  the  most  extraordinary,  im 
pressive,  and  convincing  one  that  can  be  brought  to  bear  on  the 
mind  of  man  from  the  realm  of  physical  argument  alone.  And 
it  is  because  of  this,  and  because  of  the  fundamental  correlation 

between  fulness  and  universal  causality  therein  emphasized,  that 
I  have  deemed  the  recognition  and  the  weighty  consideration  of 
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it  to  be  the  fitting  thought  with  which  to  cap  our  present  judg 
ment  of  current  physics. 

442.  Turning  to  current  philosophy,  as  most  perfectly  pre 
sented  in  the  system  of  Professor  Wundt,  we  observe  that 
essentially  the  same  most  fundamental  criticism  holds  good. 
This  system  assumes  two  absolutely  disparate  sorts  of  causality, 

—  one  "  a  mechanical  "  sort,  that  governs  the  ultimate  realm  of 

physics,  or,  in  other  words,  the  realm  of  this  author's  "  sensory 
content " ;  the  other  a  "  psychic  "  sort,  that  governs  the  realm 
of  this  author's  "  feelings."  The  two  sorts  are  assigned  different 
realms  of  activity  as  fundamentally  separate  as  the  two  worlds  of 
Parallelism.  Universal  laws,  therefore,  are  as  impossible  under 
this  assumption  as  under  the  most  naive  dualism ;  and  the  same 
extraordinary,  impressive,  and  convincing  trend  of  history  toward 
universal  laws  that  we  found  weighing  most  heavily  against  the 
cosmic  dualism  of  current  physics  weighs  as  heavily  against  this 
causal  dualism  of  current  psychology. 

Moreover,  Professor  Wundt  rejects  quantity  absolutely.  And 
the  fact  that  the  remotest  suggestion  is  still  lacking  as  to  how 
universal  laws  may  be  contrived,  such  as  shall  explicitly  and 
fully  formulate  the  details  of  either  physics  or  psychology,  is 
the  most  cogent  possible  argument  against  the  assumption  that 
these  most  requisite  of  all  laws  can  be  devised  under  any  hy 

pothesis  that  denies  quantity  altogether.  But  if  we  do  conceive 
all  content  to  be  quantitative,  we  must  assign  quantities  to  Pro 

fessor  Wiindt's  "  FEELINGS/'  as  much  as  to  his  "  SENSATIONS." 
Whereupon  these  difficulties :  there  is,  then,  just  as  much  reason 
for  assigning  to  these  quantitative  feelings  a  positional  and  quan 
titative  representation  in  our  space  scheme  as  to  any  other  con 
tent  whatever.  Consequently,  we  are  then  obliged,  either  to 

assign  a  double  content  to  certain  parts  of  our  space  scheme  - 
which  is  an  extremely  difficult  procedure  to  justify,  psychologi 

cally  or  otherwise ;  or  else  to  conceive  two  space  schemes,  one  for 
sensational  content,  and  one  for  feeling  content  —  which  is  a  pro 
cedure  still  more  difficult  to  justify.  The  latter  world  would  give 
us  two  worlds  as  much  as  does  Parallelism;  and  universal  laws 

would  be  impossible,  under  this  assumption  precisely  as  much  as 
under  Parallelism.  In  short,  the  indubitable  facts,  that  no  man 

forms  or  can  form  but  one  universal  space  scheme,  that  this  is  a 

quantitative  scheme,  and  that,  naturally,  the  tracing  of  causal 

events  is  synonymous  with  tracing  events  continuously  through 
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this  one  space  scheme  —  these  facts,  when  coupled  with  the 
probable  fact  that  man  conceives  but  one  space  scheme  for  the 
reason  that  there  is  but  one  universe,  and  with  the  further  prob 
able  fact  that  this  universe  has  universal  laws,  then  these  facts 
all  taken  together  tell,  as  it  seems  to  me,  with  profoundest 
weight  against  the  still  popular  belief  that  the  feeling  content 
and  the  sensational  content  of  the  universe  comprise  fundamen 
tally  disparate  realms  of  content,  against  the  belief  that  they 
must  be  assigned  disparate  realms  of  causality,  and  against  the 
belief  that  both  realms  are  ultimately  void  of  quantity;  tell,  in 
short,  profoundly  against  Professor  Wundt's  assumptions  regard ing  all  these  vital  matters. 

443.  Summed  up  finally,  therefore,  the  shortcomings  of  cur 

rent  physics  are:  that  its  "two  spaces"  are  impossible;  its 
assumption  that  the  outer  world  is  spatial  is  improbable;  its 
assumption  that  the  outer  world  is  not  qualitative  is  equally 
improbable ;  its  second  or  physical  world  is  superfluous ;  and  the 
disparity  of  its  two  worlds  makes  universal  causality  impossi 
ble.  The  shortcomings  of  current  psychology,  as  typified  by  Pro 
fessor  Wundt's  most  perfect  system,  are :  that  it  denies  quantity, 
without  which  a  workable  and  perfectly  filled  out  physics  or 
psychology  is  impossible;  it  sets  up  a  dual  causality  that  is 
improbable,  from  no  point  of  view  justified,  and  under  which  uni 
versal  laws  are  as  impossible  as  under  the  most  naive  and  materio- 
spiritualistic  dualism  of  the  plainest  man  of  our  day.  And  the 
shortcomings  of  each  of  these  major  sciences  are  those  for  which 
the  net  teachings  of  the  other,  and  of  history  in  general,  most 
inexorably  point  out  the  proper  corrections. 

THE   ADVANTAGES    OF    THE    PROPOSED    THEORIES. 

444.  In  setting  forth  the  disadvantages  of  current  assump 
tions,  the  advantages  of  our  new  ones  for  the  bare  purposes 
of  physics  and  psychology  have  already  been  sufficiently  implied. 
All  that  remains  to  be  done  is  to  sketch  a  final  outline  of  our 
new  cosmos,  and  of  its  advantages  for  these  two  sciences,  in  most 
condensed  form,  and  to  hint,  as  briefly,  at  those  further  advan 
tages  for  ethics,  religion,  sociology,  the  good  of  mankind,  and 
for  uniting  all  knowledge  and  effort  to  the  one  supreme  end, 
which  can  be  discussed  by  this  Treatise  only  in  its  future 
volumes. 

29 
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445.    This  Treatise,  then,  assumes  that  the  universe  is  all  of  one 
and  the  same  general  sort  of  stuff  or  content;    that  its  sole  ab 
solute  divisions  are  presentative  divisions ;   that  the  human  mind 
and  every  other  mind  is  one  of  these  presentatively   separate 
fields  or  presentations;    that  the  presentative  boundary  lines  of 
these  separate  fields  or  personalities,  especially  of  the  more  com 

plex  of  them,  are  continually  changing;    that  "the  same  con 
tent" — using  this  phrase  to  chronicle  the  same  successive  lineage 
of  change  —  now  lies  in  one  presentative  field  and  now  in  an 
other;    that  all  of  this  universal  content  is  inseparably  qualita 
tive  and  quantitative;   that  every  part  of  it  is  forever  changing, 
qualitatively  and  quantitatively,  in  one  and  the  same  inseparable 
act ;   that  these  changes  are  forever  lawful ;   that  we  know  these 
changes  and  their  laws  only  inferentially,  through  our  presenta 
tive  experiences  and  the  concepts  formed  from  them,  and  with 
whatever  certainty  these  experiences  and  concepts  symbolize  or 
reveal  them;   that  all  our  concepts  of  these  changes  and  of  their 
laws  are  hypothetically  descriptive  of  them;    that,  for  the  pur 
pose  of  thus  describing  some  of  these  changes  and  their  laws, 
we  may  ignore  their  actual  presentative  boundary  lines;    that, 
for  the  purposes  of  physics,  we  may  fictitiously  conceive  the  uni 
verse  to  be  divided,  permanently,  into  innumerable  fields  of  per 
sonality  or  mathematical  points,  each  one  of  which  contains  the 
least  conceivable  amount  of  quantity,  and  all  of  which,  equally 
and  alike,   forever  contain  this  same  least  conceivable  amount 
of  quantity;    that  each  and  every  one  of  these  fictitious  points 
may  be  fixedly  assigned  to  a  corresponding  point  in  our  scheme 
of  universal  space,  and  each  successive  change,  in  the  order  of 
successive  changes  transpiring  in  each  outer  point,  may  be  fixedly 
chronicled  within  a  corresponding  order  of  change,  conceptually 
attributed  to  the  inner  point  assigned  to  the  outer  one;    that 

while  every  part  of  the  outer  world  is  thus  fixedly  symbolized 

in  our  space  scheme,  the  outer  world  itself  is  non-spatial;    that 
while  we  thus  conceive  the  outer  world  to  be  comprised  of  fixed 

points  whose  order  corresponds  to  the  order  of  our  space  scheme, 
yet  we  clearly  remember  that  these  points  are  purely  fictitious, 
are  contrived  solely  for  the  purpose  of  keeping  track  of  the  real 
events,  and  that  suppose  neither  the  order  of  the  fictitious  points 
nor  that  of  the  real  events  to  be  permanent,  but  only  to  transpire 

in  fleeting  moments  of  qualitative-quantitative  changes;    that  in 

making  the  outer  world  thus  non-spatial,  we  do  not  "  covertly 
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make  it  spatial  all  over  again,"  but  simply  make  its  evanescent 
events  of  such  lawful  orders  of  occurrence  as  correspond  to  the 
orders  of  events  in  our  space  scheme  which  conceptually  symbo 
lize  them ;  that,  when  the  universe  be  thus  conceived,  it  may  be 
assumed  to  display  certain  laws  or  patterns  of  recurrence,  which 
invariably  hold  good  within  their  respective  boundaries  or  with 
reference  to  their  respective  classes  of  phenomena;  that  we  are, 
at  present,  unable  to  know  any  of  these  outer  laws  or  patterns  in 
all  their  complete  fulness  and  exactly,  or  as  they  actually  are, 
but  may  approximately  define  certain  features  of  them  and  the 
actual  events  that  constitute  them,  by  means  of  the  many  concep 
tual  laws  and  symbols  which  we  are  able  to  formulate  regarding 
them,  and  which  collectively  constitute  that  total  system  of  book 
keeping  and  description  which  we  call  science ;  that  certain  of 
these  scientific  or  theoretical  laws  may  be  conceived  to  apply  uni 
versally  and  to  every  point  alike;  that  the  chief  of  these  univer 
sal  laws  are  the  laws  I  have  called  Law  One,  Law  Two,  and 
Law  Three  in  this  Introduction;  and  that  these  and  all  other 
similarly  universal  laws  are  as  much  the  most  elementary  and 
fundamental  laws  of  psychology,  of  ethics,  of  aesthetics,  of  so 
ciology  and  of  religion  as  of  physics. 

Furthermore,  this  Treatise  assumes  that  various  of  these  con 
ceptual  patterns  of  recurrence,  by  means  of  which  we  trustingly 
symbolize  outer  events,  are  of  such  relative  fixity  that  we  may 
classify  them  accordingly.  Thus  we  infer  that  some  of  them 
symbolize  atoms,  others  molecules,  others  objects,  others  stars, 
others  the  ether,  others  the  universe,  others  light  rays,  others 
electric  waves,  others  heat,  others  gravity,  and  still  others  the 
universal  changes  of  our  Law  Three.  Moreover,  it  assumes  that 
none  of  these  patterns  symbolize  actual  motion ;  but  rather  they 
may  fictitiously  be  conceived  to  symbolize  motion  in  the  sense 
that  the  actual  events  of  the  universe  are  such  that  the  same 

abstract  patterns,  fixedly  or  relatively  so  within  themselves, 
may  be  traced  through  consecutively  continuous  paths  of  our 
space  scheme,  their  symbolism  remaining  valid  throughout  for 
the  exactly  similar  outer  events  to  \vhich  they  are  thus  con 
secutively  made  to  apply.  Under  this  assumption  neither  atoms, 

nor  molecules,  nor  objects,  nor  stars,  nor  men's  bodies,  nor 
men's  minds  are  conceived  to  be  veritably  moving,  travelling 
things,  but  rather  consecutive  occurrences  whose  exactly,  or  rela 
tively,  similar  patterns  may  be  conceived  to  move  and  to  travel 
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in  the  prairie-fire  way  already  sufficiently  made  familiar.  In  this 
sense  minds  travel  as  much  as  any  other  relatively  fixed  patterns 
of  events;  and  our  minds  travel  in  precisely  the  same  way  as 
do  our  bodies.  It  is  in  this  sense,  and  only  in  this  sense,  that 
bodies  remain  the  same  bodies  from  place  to  place  and  from  time 
to  time,  and  that  they  move  or  travel  at  all.  It  is  in  this  sense, 
and  because  our  patterns  of  existence  and  of  memory  thus  re 
main  the  same,  from  moment  to  moment  and  from  year  to  year, 
that  we  remain  the  same  persons  from  year  to  year,  and  whether 
we  travel  to  Europe,  to  the  moon,  or  to  Heaven.  In  short,  noth 
ing  moves  absolutely,  but  only  is  conceived  to  move  by  each  man 
or  mind  in  its  own  space  scheme. 

All  universal  laws  this  Treatise  assigns  to  Cosmology,  which 
also  includes  all  other  laws.  All  other  laws  than  those  which 

specially  concern  the  formation  of  presentative  fields  and  account 
for  the  events  that  transpire  within  individual  personalities,  it 
assigns  to  physics.  All  laws  that  do  specially  concern  the  for 
mation  of  presentative  fields  and  account  for  the  events  that 
transpire  within  individual  personalities,  it  assigns  to  general  psy 
chology;  and  this  science,  in  its  broadest  view,  is  thus  made  to 
embrace  ethics,  aesthetics,  sociology,  and  religion  (though  it  is 
to  be  observed  that  all  these  divisions  are  artificial,  and  that 

every  science,  in  its  last  resort,  embraces  all  others). 
And,  finally  for  this  Introduction,  this  Treatise  assumes  that 

what  is  ordinarily  called  "  the  human  mind  "  is  far  more  the 
complexly  presentative  brain  than  any  singly  continuous  presen 
tative  field;  that  the  body  is  composed  of  innumerable  pre 
sentative  fields,  our  waking  field  of  personality  of  consciousness 
being  but  the  major  one  of  them;  that  all  of  our  thought 
processes  and  all  of  our  perceptual  processes  can  only  be  fully 
explained  by  locating  by  far  the  greater  share  of  the  mechanism 
of  this  explanation  outside  of  the  mind  proper;  that,  neverthe 
less,  this  mode  of  psychological  explanation  does  not  make  our 
existence  after  death  less  probable,  but  more  probable;  the  cue 
to  this  being  furnished  from  observing  that  our  continuous  life 
does  not  demand  any  continuous  entity,  but  only  a  continuously 
similar  pattern  of  consciousness  (and  only  very  partially  even 
that)  that  depends,  as  we  may  believe,  rather  on  wider  laivs  than 
we  know  now,  than  on  the  same  places  that  we  now  inhabit. 
But  more,  in  particulars,  regarding  psychology  and  all  this,  in 
future  volumes. 



RESULTANT    REFLECTIONS.  453 

446.  And  now  for  the  final  summary  of  the  advantages  of 
our  new  assumptions.  For  physics  they  are:  that  our  new  as 
sumptions  escape  the  absurdity  of  assuming  two  spaces  in  one; 
that  they  escape  the  difficulty  of  conceiving  the  outer  world  to 
be  spatial,  altogether;  they  escape  the  difficulty  of  conceiving 
two  worlds,  one  of  which  is  superfluous;  they  escape  the  diffi 
culty  of  conceiving  that  the  lessons  of  history  do  not  point  to 
universal  laws;  they  bring  physics  into  accord  with  the  net 
teachings  and  philosophy  both  by  satisfying  their  inexorable  de 
mand  for  a  qualitative  content,  and  by  satisfying  their  demand 
for  a  single  world  free  of  all  confusion  regarding  space;  and 
they  furnish  a  thoroughly  practicable  and  workable  hypothesis 
that  affords  laws  which  correlate  all  parts  of  the  universe,  all 

atomic  and  all  inter-atomic  parts  alike,  all  that  have  heretofore 
been  conceived  to  be  psychic  and  all  that  have  not,  in  one  general 
system,  which,  by  thus  bringing  molecular  physics,  ether  physics, 
and  psychology  under  one  common  formulation,  capable  of  precise 
mathematical  statement  and  exploitation,  promises  to  bring  to 
each  and  all  the  branches  of  science  the  same  sort  of  enlarged 

efficiency  which  Newton's  Law  of  Gravity  brought  to  mass 
physics  alone. 

For  psychology  the  advantages  involved  in  our  new  assump 
tions  are:  that  they  more  carefully  define  personality  than  has 
heretofore  been  done ;  they  more  carefully  define  presentativeness 
than  has  heretofore  been  done;  they  more  carefully  distinguish 
between  the  mind  proper  and  the  brain;  between  mental  pro 
cesses  proper  and  brain  processes ;  between  instantaneous  presen 
tations  and  presentative  processes  or  perceptions ;  between  spatial 
presentations  and  perceptions  of  extension  and  of  motion;  they 
point  out  that  all  our  forms  of  presentation  —  spatial,  serial,  and 

"  massive  "  —  causally  develop  in  accord  with  one  general  law, 
expressive  of  the  sort  of  serial  and  simultaneous  stimulations 
which  the  sense  organs  that  respectively  mediate  them  most 
habitually  undergo;  they  thus  tie  our  presentations  with  causal 
immediacy  to  the  brain  habits  that  mediate  them  and  thence 

to  the  environmental  events  that  govern  these  habits;  they  tie 
all  presentations,  all  mental  processes,  and  all  personalities  into 
the  same  qualitative-quantitative  space  scheme  with  all  other 
parts  of  the  universe,  and  thus  furnish  the  possibility  of  bringing 
all  phenomena  under  one  system  of  universal  laws,  and  of  bring 
ing  the  service  and  the  results  of  these  laws  to  psychology  as 
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much  as  to  the  other  sciences;  they  furnish  the  possibility  of 
determining  the  laws  in  accord  with  which  presentations  and 
personalities  causally  form  in  and  derive  from  their  environ 
ment;  they  avoid  the  error  of  declaring  the  world  to  be  void 

of  quantity,  and,  by  assigning  the  same  qualitative-quantitative 
nature  to  mental  and  to  physical  phenomena  alike,  they  afford 
the  possibility  of  bringing  the  details  of  psychology  and  of  physics 
under  the  same  formulae  and  mathematical  laws;  they  avoid  the 
difficulties  of  causal  dualism;  they  bring  psychology  into  com 
plete  working  harmony  with  all  the  other  natural  sciences  and  all 
of  them  under  one  system  of  mutual  understanding,  united  effort, 
united  service,  and  united  results ;  they  thus  afford  to  psychology 
the  possibility  of  laying,  with  convincing  precision  and  fulness, 
those  foundations  for  ethics,  for  sociology,  and  for  the  other 
higher  disciplines  of  mankind  for  which  the  world  is  now  most 
pressingly  in  need  and  for  which  it  is  now  most  ardently  in 
search. 

For  epistomology  these  assumptions  attain  the  paramount  and 
warranted  advantage  of  discouraging  all  enervating  scepticism, 
by  laying  proper  emphasis  on  the  necessarily  hypothetical  nature 
of  all  knowledge,  and  by  justifying  those  beliefs  that  are  founded 
in  the  widest  and  most  intimate  research  above  even  the  most 

immediate  beliefs  of  the  senses;  by  certifying  the  uplifting  method 

and  inspiring  knowledge  of  to-day,  rather  than  the  hopeless 
guessing  and  distracting  fear  that  ate  the  heart  out  of  yesterday. 

For  knowledge  itself  they  promise  that  peace  and  confidence 
which  is  the  soul  of  progress. 

For  mankind  they  promise  that  fulfilment  which  is  the  purpose 
and  the  prerogative  of  life. 
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POSTSCRIPT. 

If  the  criticism  be  raised  that  I  should  have  filled  out  as  com 

plete  an  outline  of  psychology,  ethics,  and  religion  as  I  have  of 
physics,  my  reply  is  that  the  sole  purpose  of  this  Introduction 
is  to  sketch  a  revised  outline  of  the  most  fundamental  assump 
tions  requisite  for  any  such  Treatise  as  the  one  here  proposed.  If 
it  still  be  urged  that  certain  needs  of  ethics  and  religion  demand 
recognition  for  this  purpose,  I  can,  until  my  future  volumes  be 
presented  in  its  justification,  only  assert  my  belief  that  to  make 

the  first  step  plain  and  secure  toward  a  surer  ethics  and  "  fuller  " 
religion  is  the  best  possible  way  of  recognizing  their  needs.  Show 
something  better  and  the  world  will  gladly  quit  disputing  and 
partake! 

END  OF  INTRODUCTION. 
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