


P R IN C IP L E S

L IG H T A N D @ 0n
I N C L UD I N G A M O N G O T H E R T H I N G S

T H E H A R M O N IC L A WS O F T H E UN IV E R S E , T H E

E T H E R I O —A T O M IC P H IL O S O PH Y O F F O R C E ,

C H R O M O C H E M IS T R Y , C H R O M O T H E R A

P E UT I C S ,
A N D T H E G E N E R A L PH IL

O S O PH Y O F T H E F IN E F O R C E S ,

T O G E T H E R W IT H N UM E R

O US D I S C O V E R IE S A N D
PR A C T IC A L A P P L I

C A T IO N S .

I L L US T R A T E D BY 204 E XQUI S I T E P HO T O - E N G R A V I N G S , BE S I D E S F O UR
SUP E R B C O L O R E D P L A T E S

’

P R I N T E D O N S E V E N P L A T E S E A C H .

N
Br E DWIN D “RA BBIT T .

S tudy the L ight attempt the high seek out

T he S oul’s bright path.

”
-B az

'ley .

N E W Y O R K

B A B B I T T
S C I E N C E H A L L , I 4 1 E I G H

1 878 .



C O PYR I G H T ,
BA BBI T T

I 87 8 .



P R E F A C E

T H E preface of my w ork islike a H ebrew book 3 it begins at its

very end. H aving spent severalyears in developing thislarge vol
ume

,
w hat is my excuse for thrusting it out upon mankind ? N one at

allunless human knowledge and upbuilding can be enhanced thereby.

A m Ilaboring under a vain delusion w hen I assert that no science

w hatever
,
excepting pure mathematics

,
has thus far reached dow n to

basic principles— that in Spite of the w onderfulachievemen ts of exper

imentalscientists
,
no defin ite conceptions of atomic machinery, or the

fundamen talprocesses of thermal
,
electric

,
chemical

,
physiologicalor

psychologicalacfion have been attained, and that because the correla
tions of matter and force have been—misapprehended ? I f I am de

luded and cannot dependu pon the thousand facts that seem to 511 3

tain me and clear up so manymysteries, it is certainly a sad matter
,

for then no one w illbe made the w iser for mylabors 3 if I am right,

and so m
’
any Scien tists are w rong in their conceptions of force

,
then

too there is a melapcholy side to the question , for great w illbe the
trouble of having,

to
’pullup old stakes and put

‘

dow n new ones
, and

some opin ionated persons w illbe so indignant at having dear old he
liefs attacked

,
that if unable to demolish my facts in fair discussion

w illpresen t one- sided view s of them,
or attack the author himself

r
I

hope and pray that I may be duly abused
,
how ever

,
*by all-such crys

talliz ed con servatives, otherw ise itw illS how that my efforts to advance

this great cause of truth have been but feeble. A fter all
,
if this w ork

shalldevelop S ome new and better foundations of scien tific truth
,
sci

en tific men themselves Should rejoice at it even if it does cause alittle
trouble to adjust themselves to new conditions, for the more truth they

get, themoreluminous and triumphant w illtheir pathw ay of progress
become

,
and they w ill-be able to build a superstructure upon these

new foundations that is far ~more magn ificent than any w hich my ow n

limited efforts could achieve.

M y discove of the form
‘

and constitution of atoms
,
and their

w orking in connection w ith etherialforces to produce the effects of

heat
, cold

,
electricity, magnetism,

c hemicalaction
,

‘light, color
,
and

many other effects
,
w as announced during our centenn ialyear, 1 876,

in some N ew Y ork and C hicago papers, and my ideas have. been

brought to stillfurther maturity S ince. H aving acqu ired this knowl
edge, it Seemed quite possible atlast to crystallize the subjects of
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L ight, C olor, and other F ine F orces into a science
, andlearn their

chemicaland therapeuticalpotencies as w ellas many of their mystic
relations to phvsicaland psychologicalaction .

Before reaching out into the unknow n and invisible it w as import
ant to establish briefly thelaw s of the know n and visible, the misap
prehension of w hich hasled scientists into various errors

,
as

_

it seemed

to me
,
hence my first chapters . Before being able to understand

L ight
‘

and C olor, w ith anyexactness, I t w as absolutely necessary toin
vestigate the w orking of atoms

,
and the generallaw s of the fineforces,

so that w emay not alw ays have to move in the dark w hen considering
them. H encemy chapter on the E therI O -atomic P hilosophy of F orce.

Whatever may be thought of my details of atoms
,
it seems quite im

possible that a thoughtfulmind should disputethe correctness of their

generalfeatures, so“

absolutely capable are they of being demonstrated
by facts.

I t is quite time that the w onderfulw orld oflight and color w hich
is invisible to the ordinary eye, and w hich is capable of being dem

onstrated by spectrum analysis and otherw ise, should bemade know n
,

especially as so many mysteries of nature and humanlife are cleared
up thereby, and such marvelous pow ers of vitaland men talcon trolare
revealed.

I w ould especially ask one favor of allcritics, w hich fis
,
that they

w illexamine and w eigh w ellalldepartments of the“

w ork before they

C ondemn ,
for it has cost too much thought and carefulinvestigation

to have it rudely and hastily passed upon . C omprising, as i t. does, so

large a field of heretofore untrodden ground, there certainly must be
some errors in spite of allmy great care and desire for exact truth}

I have chosen a diluted sky
-blue tint for my paper, not only

because it is soothing to the nerves of the eye, but as I deem it,

handsome. C alendered w hite, or yellow ish paper is know n to be irri

tating to the retina.

T he beautifulengravings of this w ork, many of w hich have thesteel
plate fin ish, have been executed by the sun under the controlof the
P hoto- E ngraving C o . ,

67 P ark Place, N . Y . F or thevery carefuland
conscientiouslabors of this company I am greatly indebted. T he

S uperintenden t,M r. J . C . M oss
,
w as the first, I believe, to *bring these

finest solar relief plates into practicaluse.

I ow e a w ord of acknowledgment also to M r. John F ahnestock, of

2 5 R ose S t. , N . Y . ,
for the colored plates, w hich for beauty I have not

seen surpassed on either side of the ocean .

E DWIN D . BA BBIT T .

S C I E N C E H A LL, N . Y .
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C H A PT E R F IR S T

H A R M O N I C L A W S O F T H E U N IV E R S E .

I . L I G HT .

L I G HT revealstheglories of theexternalw orld and yet is the

most glorious of them all. I t gives beauty, reveals beauty and

is itself most beautiful. I t is the analyzer, the truth- teller and

the exposer of Shams, for it show s things as they are. I ts

infin ite streams measure off the un iverse and flow in to our tele
scopes from stars w hich are quin tillions of miles distan t. O n

the other hand, it descends to objects inconceivably small, and
reveals through the microscope objects fifty millions of times
less than can be seen by the naked eye.

* L ike allother fine
forces, its movemen t is w onderfully soft, and yet penetrating and

pow erful. W ithout its V ivifying influence vegetable, an imaland
humanlife must immediately perish from the earth, and general
ru intake place. We shalldo w ell, then , to consider this poten

t ialand beautifulprinciple oflight and its component colors . for

the more deeply w e penetrate into its innerlaw s, themore w ill
it present itself as a marvelous store-house of pow er to V italize,
heal, refine-and delight mankind.

I I . N A T UR E O UR G U IDE .

1 . Butlight is one of the fine forces of nature, and w e cannot

understand it un tilw elearn thelaw s of the fine forces generally.

N or can w e understand
—

the fine forces themselves, untilw e be
come acquainted w ith the coarser elements upon w hich, or in

conneé tion w ith. w hich, they act. A nd w e cannot apprehend this

in terrelation of the finer w ith the coarser, w ithout a knowledge
of the fundamen talprinciples of force, and the great central
harmon iclaw s O f natureand mind In un i son w ith w hich allthings

* A L ondon O ptician has constructed alens w hich w illmagnify fifty million
times.
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must w ork . T here has been too much mere superficialpresen
tation of thesematters . Unless w e can go beyond mere exter
nalphenomena to basic princ iples, w e must stillbuild upon con

jecture and w ork more orless in the dark . I t is proper, then ,

that w e should Inqt .ulre in to the generalcon stitution of the

un iverse, and get a clear conception of un iversallaw before w e

can go w ith en tire correctness in to the details of any subject
w hatever, just as it is important to consider details, moreorless,
before w e can comprehend the w hole.

2 . Why should w e thus go to nature as the standard of ulti
mate appealF irst, because w e are a part of natureand amen

able to itslaw s 2dly, because nature bears the stamp of divin ity
upon it, and therefore itslaw s are perfect. I s it con sisten t for
the theologian to disparage nature solong as he admits that its
source is that of absolute perfection .

9*

4

,

come from perfection ? D o not effects ever resemble their
cause ? T o gain a knowledE ThéH ‘

OFHaIfireslaw s I s to acqulre
the perception of divine harmony, by the aid of w hich allscience,
art

, soc iallife, governmen t and religion may be measured.

W ithout this knowledge w e may use many brilliant w ords, and
indulge in themost plausible speculations, but this is merely to
build upon the clouds instead of the eternalrock- w ork of truth

}

.

3 . M any w riters of the presen t day are presen ting noble
glimpses of the realteachings of nature, among w hom is R uskin ,

w ho has O pened many blind eyes . C hevreul, of F rance, dis

covered to the w orld thelaw s of Con trast in colors, and many

artists and scientific w riters have been revealing richlessons
from the infin ite treasure- house. I t has occurred to me, how

T helate P rof. T aylor Lew is, one of the prominent theological' w riters of the

day, speaking of nature in the 1V. Y . I ndependent of D ec. 3 0 , 1 874, says O ur

oraclemay butmock us as C roesus w as mocked by the ambiguous answ er of A pollo .

O ur deepest understanding of nature may bring us a new peril, requiring a new

study.

9* 9* I t w ould almost seem as though there w ere some truth in the old
legend that nature had been cursed for man

’
s sake.

” T hus illogically talks this

scholarly gentleman about the perilof studying the
,
w orkmanship of him w ho, as he

admits
, is the D ivine P erfection . T he only dangerlies in ignorance of theselaw s,

and to see danger in them . is tolook superficially at thematter. T hroughout all
nature is such amazing system, suchlaw , such un ity in the infin ite diversity, such

simplicity in themidst of complexity, that it is not difficult to understand its funda

mentalprinciples, if w e can only bring to the task minds w hich are not preoccu

pied w ith old theories .
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ever, that some more d efin ite crystallization of principles may

be arrived at, and w ith the reader
’
s permi ssi on I S hallnow pause

'for alittle time in making the attempt to arrive at these funda

men talharmon ies of things, so that w emay go w ith open eyes

i n to these marvelous fields of the fine forces, and also be the

better able to regulate our art as w ellas our science.

I I I . U N I T Y .

Tno L aw of Un ify is un iversalthrough allmation and mind,

and is zine express ion of w nolonoss , oneness , conlm'liz az‘ion
and organ iz ation .

I . Un ity ex ists in absolutely allun impeded naturalgrow th,

and as w e have seen that nature
’
s developmen t is on thelaw of

perfection ,
w e may be sure that uni ty is a un iversalharmon ic

law . T he different methods by w hich nature expresses un ity
are almost infin ite in number . Being alaw of vast importance,
a few examples w illbe given .

F ig. 2 . F ig. 3 .

S now C rystals. Microzoa,

F ig. I

ils a tr iangle, a form common in many crystals, and

w hen equ ilateral, has three poin ts at the angles and three at the

s ides, w hich have a common cen ter of un ity ; F ig. 2
,
the nona

g on
,
so common in crystallization ,

has tw i ce as many poin ts of

un ity 5 fig. 3 has many more poin ts than fig. 2 , each projectingline-

being a poin t - of Uni ty for otherlines, w hile the figures of

the an imalcules, 4 and 5, w hich are but examples of coun tless
m illions of amazmgly m inute S keleton s of an imals out of w hich
w hole moun tain s are sometimes bu ilt, have an unlimited num
~

ber of poin ts
'

of un ity, the c ircle itself being a figure w hich is

defined as being composed
”

Of an infinite number 0

has a generalcen ter of un ity for a variety of fibres w hich '
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F ig. 6. F ig. 7 . F ig. 8. F ig. 9.

Leaves. E chinus S hell. S tar Fish.

branch out from each s ide. F ig. 7 has severalcenters of un ity
w hich meet at a generalcen ter . F ig. 8

, a shellof E chinus,
forms alittle dome- shaped an imalw ith a great variety oflines
of forms w hich have their cen ter of un ity at the apex. F ig. 9

presents a few of the radiatinglines of the aster ias, w hich has a

fl ow er-like cen ter . F ig. 1 0 Show s hOW theleaves and other

parts of flow ers affectionately meet at a center of un ity. When

the cactus blossoms it is said to have an array of five hundred

stamen s w hich enc i rcle the pistilas its cen ter of un ity.

2 . L eaves and other naturalf orms not only have cen ters of

un ity in themselves, but their very contour is apt to give a por

t ion of some other beautifuloutline w ith cen ters outside of

themselves, as seen in fig. 1 1 . While the fibre I , 3 , forms the

generalcen ter for the other parts
'

of the

leaf
,
its gracefuloutline I

,
2 , 3 , or 1

,
I O

, 3 ,

descr ibes theline of loamy w hich cons ists

of a part of tw o ellipses, or rather of tw o

ovals, w hichlatter have tw o unequalcenters
of un ity instead of tw o equalcen terslike
the ellipse. I have dotted out the o vals,

F ig. 1 1 .
arcs of w hich are included in a single side

of theleaf. F ig. 1 2
, con sisting ofleaves of the castor- oilplan t,

presen ts one generalcen ter, seven sub- cen ters, and alarge num

F ig. 1 2 . R icinus C ommun is. F ig. 1 3 . S collop S hell. F ig. 1 4 . S piralS ea- S hell.

ber of stillsmaller cen ters of un ity and many outlines. F ig. 1 3
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has a generalpoin t for a system of both radiating and . coneen

t riclines . F ig. 1 4 has theline of g race w hich w inds around a

generalcen ter '

of un ity, and has also the un ity of parallellines,
etc . F igures 1 5, 16, I 7 and 1 8,

illustrate various s tyles of un ity
in foliage and tree grow th, and

are taken from R uskin
’
s
“ Ele

men ts of D raw ing.

”
T hemeth

ods of un ity in the combina F ig. 1 5. F ig. 1 6.
F ig. I 7 . F ig. 1 8.

t ions ofleaves, branches and trees are beyond allcomputation ,

and I simply give a few examples to get the reader to notice a

great truth w hich allnature proclaims.

“ T he number of sys

tems, says R uskin ,
I S incalculable, and even to represent any

thinglike a representative number of types, I should have to

g ive severalhundreds of figures.

”

F ig. 1 9. Daisies
,
G rasses

, etc. F ig. 2 0 .
T rees at Mount V ernon .

3 . N otice how many,

varieties of un ity are presen ted in a

s imple cluster of leaves , ‘

grasses and flow ers, as in fig. 1 9 . N ot

o nly have these objects many stylesof un ity w hen taken singly,
but in spite of alltheir seeminglawlessness they have a general
harmon ic un ity of direction , grow ing,like trees as a generallaw ,



in a verticaldirection , and hence more orless parallelto each
other .

4 . I w illnow presen t a w hole w orld of un ities w ithin un ities
beautifuli roo olnsz‘or w hich grow s by the tomb of Washing»

ton at M oun t V ernon . ( F ig.

H ere the trunks of the

treesmay be seen as the cen ters

of un ity for the bran ches
,
the

branches as cen ters for still
smaller bran ches, and these for

kingdoms of foliage grow ingless andless in size un tilw e
reach a singleleaf, w hich af ter

allis a min iature realm of it

self
, having organ izations w ith-r

F ig. 2 1 . T he N ervous S ystem.

6. have their innumerable cen ters of Un ity.

F ig. 2 2 . Dissection by sunlight of a block of ice and its crystalline str ucture show n .

F ig. 2 2 show s some of the elegan t crystalline forms of a block
of ice as dissected by the solar rays in an experiment made by

5. T he nmn an sy stem con

tains thousands
'

p f centers of

un ity, among the most impor
tan t of w hich are the brain and

spinalcolumn as the general
cen ter of the nervous system
( fig. and the heart as the

general- cen ter of the vascular
system.
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M r. T yndall. S now abounds in the most elegan t crystals, gen
orally hexagonal, or atleast arranged in six projection s, w hich

are j ust
‘

60 degrees apart
,
as is the case

,
w ith ice. But crystal

line forms are too numerous to even hint at.

7 . F orces of allkinds in nature, w hen unrestricted, move

according to absolutelaw s of un ity. G ravitation makes it im

possible for any object to exist w ithout a tendency tow aFd soifi
m

e

paren t sun s, their tendency, how ever, being balanced by their

cen trifugalor projectile motion . I n fact the un ities of form al
ready given result from some principle of un ity in f orce, as w ill
be seen hereafter . F ig. 2 3 show s some of the billion s oflines
of force w hich encircle a magnet as

their cen ter, show n by iron filings on

card- board above a magnet, as w ellas
some of the straightlines w hich pass

through the bar itself as a polarizing
cen ter.

I

F igs. 2 4 , 2 5, 26, 2 7 , 2 8, S how

n odallines of V ibrating circular or

polygonalplates according to C hladn i
and S aVart. T hese plates are sprinkled w ith dry sand, and may

F ig. 2 3 . Magnetic C enters of Unity.

be vibrated by a V iolin bow /
‘

under differen t c ircumstances,

under allof w hich they develop some principle of un ity as sig

n ified by the forms of the sand
,
and Show how w onderfully na

ture
’
s freest operations are developed according tolaw .

8 . Allvibrations, allnndnlaz‘ions, allmolions of f alling or

proj ected oodics , move according to some mathematicallaw of

un ity, such as the curve of the parabola, the c ircle
,
the oval,

generally some other section of a cone.

some
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called the key n ote, around w hich the other notes cluster as

their agna
‘

earsrg irf
“

its
“

eaum t

arprop
osition ,

and eithfi easons from externalpoin ts tow ard this

cen ter (a posteriori) , or from this cen ter tow ard externalpoin ts
( a priori) , and alltrue art must crystallize its esthetic jew els
upon some thread of un ity.

1 0 . All[fig/2t emanates in un told m illion s of rays from some

cen ter of un ity, such as the sun
,
a gas burner, etc .

I I . Allcolors combine in a w onderfulmm to w hite
light, and even w hen separated by a prism or by a rainbow

, they

blend so perfectly as seemingly to constitute a single band of

hues.

1 2 . G ram
'

tatz
'

orz binds the w hole physicaluniverse in to one

ness oflaw and oneness of existence, and is everlastingly bring
ing allobjects tow ard some cen tralpoin t by its infin ite chain s
of pow er . Co/zes ion ,

dealing w ith atoms, binds solids into a

firm un ity of mass, and rolls up fluids intolittle spheres, each of

w hich has its cen ter of infin ite poin ts. G rav itat ion
,
how ever,

binds allatoms and allmasses of atoms in to one family,first
chiseling out allw orlds in to beautifulglobular shapes and then

tying them together . By its mean s the sun becomes a center of

un ity for I 3 7 planets, moon s
and asteroids

,

* as w ellas for
comets, w hich are so numer

ous as to be estimated by

million s. T hefollow ing re

mark by G uillemin W ill‘ show
that the sun ,

mere point as

it is compared w ith the un i

verse, has after alla vast

reach in to space Whereas

the radius of N eptune’s or

bit is equalto 3 0 times the

mean distance from the sun
'

F igo 2 9 T he Family to the earth,
the aphelion of

the comet of 1 844 ,
w hose per iod is years, islost in extra

planetary space at a di stan ce 40 0 0 times as great.

”

9" T his includes the tw o moons of M arslately discovered ; but new asteroids are

beinglooked up yearly, and the above estimate w illprove too small.
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a cen ter of amazing pow er around w hich inconceivably vast
w hirlw inds of force sw ept this array of stellar systems. F ig. 3 2

is an ovalnebula in the con stellation V ulpecula, the brightest
part of w hich resembles a dumb -bell. , F ig. 3 3 is a nebula in

G emin i near the bright star C astor, w ith rings and a star in the

cen ter.

I 5. But have w e reached the ultimate of thelaw of un ity in

these thousands of star clusters,’each of w hich is almost a un i

verse in itself i h I ts immensity ? I s there no omn ipoten t,
ubiquitous bond of un ity w hich binds even these clusters of

solar systems into . one almighty cen ter w hich “
w e callG od and

know no more? (D erzhavin .) If not, then allanalogies fail
and allattempt to arr ive at un iversallaw is a mockery, for w e

see that the princ iple of un ity is absolutely un iversal, w hether
w e progress tow ard telescopic or microscopic infin ities.

16. But the un ity of the materialun iverse is not all. T he

common supposition that spirit is w holly unlike matter, in other

w ords is immaterial, 18 qulte superfic ialfor if therew ere
"

no

bonds of un ity betw een the tw o
,
spirit could never act upon

matter nor matter upon spirit. T he teaching of such absurdi

ties driveslogicalminds to the den ialof allspirit, and the advo

cacy of materialism and atheism. I t should be understood that

the very samelaw s rule in the spiritualand intellectualphases
of being as in the material; in other w ords, un ify of pr inciple
rules in every department of M e un iverse and oina’s an w /zole in
one. M ankind intu itively understand this, and con stan tly ex

press it in theirlanguage, using such expression s as
“neat of

pass ion and near of fi re , thelzgnc of knowledge, as w ell
as thelight of the sun harmony of colors and sounds , as w ell
as Izarmony of f eeling . A person is spoken of as having a

“
cool, reason ing style of mina

’
,
w hile another is said to

"have a

w arm ana
’loving near e; T he eyes are talked of as “

flashing
fi re

,

”
as, for 1n stance, a N ew Y ork paper speaks of V erdi , the

composer of T rovatore, as having fiery, flashing eyes . Words

are said to hem
,
the heart to

“ ooilw it/i z

'

na
’
ignazion ,

and so

on . I n the chapter on C hromo- M en talism
,
it w illbe show n that

mi nd and body w ork after prec isely the samelaw s that the eye

can flash realfire
,
only it is of a higher grade than ordinary fire

that the process of reason ing is attended w ith blue emanatlon s
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from the front brain ,
w hich may be seen by certain persons, and

as the blue is the cold princ iple in colors
,
w e see that it isliter ~

ally exact to speak of a cool, reason ing mind that the im

pulsive andloving processes are attended w ith red emanations ,
and as red is the princ iple of heat among colors

,
w e are

”

abso

lutely correct w hen w e speak of the w armth oflove”
or the

heat of passion ,

”
and are not using figurative w ords that w hen

w e say the heart boils w ith indignation ,
w e areliterally cor

rect, as heat of the spiritualforces causes a hot condition of the

heart w hich sends the blood into a boiling motion , and that there

I S a chemic alaffin ity ruling in the psychologicaland etherial
forces just as absolute as that w hich w orks in physiologicaland
ordinary materialconditions, w illbe abundan tly show n here

after.

\
Un ity, then ,

being thus ubiquitous in allrealms of mat

ter and force, w e may be guided by the follow ing rule
Alltkings in t/i eir bas ic pr inciples resemble allot/zer t/zings ,

and w e are safe in j udg ing of t/ze unknow n by M e know n
,
of

t/ze invis ible by tke vis ible, and of M e w /zole by apart

G reat and important as is thislaw , and giving us as it does

a key
'

to the mysteries of things, w e come now to anotherlaw
w hich is equally important and w ithout w hich allharmon ious
un ity itself is impossible.

IV . D I V E R S I T Y .

D ivers ity is a un iversallaw of nature
,
and exemplifies f reedom,lif e, individuality , infin ity, etc.

I n other w ords, nature con sists of infin ite un ity differen tiated
in to infin ite diversity. T he reader w illnow please review all
the engravings w hich illustrate'

un ity, and see how absolutely
they also illustrate diversity, otherw ise they w ould have been a

perverted style of un ity quite con trary to
“

allfree naturaldevel
opmen t . I n the triangle, fig. 1

,
w e seelines moving in three

direction s ; i n fig. 2
,
lines moving in six direction s ; in fig. 3 ,

the diversity is far greater in fig . 4 ,
w e have the C i rcle w hich,

geometrically speaking, con sists of an infin ite number of straight
.lines, and w ehave also diversity in the size of the dots in fig.

5, w e have a variety of c ircles and arcs of c ircles in figs. 2 and
'

5, w e have also a diversity caused bylight and shade ; in the
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illustrations follow ing,
diversities of form, of size, ,

of direction ,

and of color. I n allfoliage the outline and color of theleaf and
the size and direction of the fibres and texture are a constan t

source of diversity. T rees afford a remarkable diversity of di

rection , size and color of their branches and sub- branches, andleaves, bark,
flow ers, fru it, etc . , as w ellas in the.light and shade

of their differen t parts. I n short
, the earth and man— theland,

and sea, and sky
—
f a

re rich and
'

delightfulin their infin itude of

forms, and sounds , and colors
,
and motions

,
w hile the w orld of

literature and spiritualpow er 1 S r i cher than even the outw ard

w orld.

V . H A R MO N Y .

H armony consists in t/te equalbalance of Un ity and D ivers ity ,

and tkislzarmony is increased in er guis iteness in proportion

to tke number of M om parts of Un ity and D ivers ity

I . In other w ords, organ ization and individualfreedom must
be combined. I n fig. 1

,
w e have three poin ts of generalun ity,

and threelines moving in diversedirections, to con stitute the tri

angle. I n fig. 2 , w e have tw ice as many poin ts of un ity balanced
by tw ice as many poin ts of diversity, con sequen tly the hexagon
is more beautifulthan the triangle. O n the same principle fig.

3 is more beautifulthan fig. 2 , and figures 4 and 5 than fig. 3 ,

although fig. 3 is more
‘

spirited than theselast men tioned.

2 . C olors must combine this variety of tin ts, hues and shades

on thelaw of un ity to please. If w e should see a daub of
a
vari

ous colors on an object w ithout any un ity oflaw in their ar

rangemen t, taste w ould be offended, for it w ould be diversity

F ig. 3 4 . Diversity Wi thout F ig. 3 5. Un ity w ithout F ig. 3 6. Un ity and Diver
Umty. D iversity. sity combined;
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run w ild. If w e should see only one color everyw here and al
w ays, it w ould bein supportable from its unvaried un ity (see fig.

3 5) or if w e should seelight and shade m ingled in a
'lawless

manner on the plan of mere diversi ty, as in fig. 3 4 , it w ould be
equally distressing. T he one w ould be w ellrepresen ted in a

treeless barren desert, or by a condition of absolute darkness,
the other by a mass of ru ins, or debris, w hile both w ould be a

violation of the regular developmen t of nature. I t is a relief to
turn from these to fig. 3 6, w here freedom andlaw combined de
light every eye.

3 . C/i iaroscuro, or the fine balance oflight and shade, cohsti

tutes a most effective feature in art. Joshua R eynolds made a

rule that one- third of a p1cture should be in shadow
/

and tw o

thirds in ’light , but this w ould in terfere w ith our rule, w hich re

quires, on the average, an equaldistr ibution of O pposite princ i

ples, such aslight and shade. Iflight or shade predominates
too much

, the diversity I s not suffic ien t to balan ce the un ity, and

the objects portrayed areless distinct and spirited than they

should be. T ake, for instance,
fig. 3 7 , in w hich an etching
from R ubens is given ,

and al
though

'

the features and ex

pression are brought
‘

out by a

master hand
, yet theeffect as

a w hole is ’

muchless brillian t
than thehead of t he A stron

omer, fig , 3 8, presumably
G alileo,

w hi ch I copy from th

L ondon A rt Journal
, or rather

w hich the poten t beams of the

sun have copied for me as

they have also engravecL the
R ubens. I n this w ay I get a

fac- simile of both. I t w illbe Flg 3 7 A n E tehmg of R ubens.

seen that thelight and shadow are very finely distributed in the

A stronomer,
”
thegreatestlight being on theface w here nature

has placed it and the shadow being on the hair and beard
w here nature has also placed it

,
w hile the dark back groun d

brings out thelight of the w hole head by con trast. D iversity
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is thus developed ; but w hat is the principle of un ity ? T he
sameness of generaltone throughout the picture, or so far

as there is diversity of light and shade, such a gradation
from one to the other as not to in terfere w ith the oneness

of effect. S w inging to the

other extreme of too little
shadow

, as in fig. 3 9, w e find

thelaw of diversitylacking
equally W ith the R uben s

,
fig.

3 7 , and the same indistin ct
ness of detailas in that picture.

Both utility and beauty then

-requ ire a balance oflight and
shade. F ig. 40 is a fac - simile
of one of the ruder sketches
of the br illian t artist G ustave
D oré , show ing the frightened
S ancho Panzalying on the

ground. T he blackest shadow
is made to fade suddenly in to
absolutelight Without thegra
dation s w hich nature adopts,
and the little patches

,
of

groundat thelow er part of. the
engraving seem to stand outlike islands by themselves . w ithout
any relationship to the ground on w hich helies . C ompare this

F ig. 3 8. T he A stronomer . (G alileo. )

F ig. 3 9 Deficiency of S hade. F ig. 40 3 Un itylacklng.

to the engraving of the tomb of Plautus L ucanus, fig. 4 1 , w hich
has an effective display oflight and shade. E very stone and

piece of soilor other object stands out distin ctly, and w hile
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there i s a fine diversity and gradation , there is also .a general
un ity of spirit and tone throughout. I n this picture it w illbe
seen that the sun ,

though slightly in fron t of the bridge, must

be nearly perpendicular, as thelight does not pass under the

arches. I n fig. 4 2 , how ever, the

sun must be behind the bridgeand
near the horizon , j udging by the

distance that its rays are able to

F ig. 42 .

penetrate beneath it over the w a

ter, and by the dark shadow s w hich

it casts .

4 . But w e shallhereafter see

somegreat and distin ctivemethods

by w hichlight and shade and other
‘

principles are combined to consti

F ig. T omb of PlautusLucanus. tute realharmony,
w hich is the

golden mean made up of the tw o extremes, rather than the gold
en mean betw een extremes . I n allthings that harmony w hich

is the foundation of beauty,
life, health,

happiness and pow er,

comes frdm the un ion of the tw o extremes of pow er, and these

extremes generally find their type, if not their exact character ,

in un ity and diversity. S ome of these combination s are as fol
low s

L igkt and s/iade, w hich are exactly balan ced in nature, the

n ightsand days having the same averagelength the w orld over .

P ositive; and negativef orces, w hich must ever be combined

equally to make smooth
'

and perfect acti on .

H eat and cold,
w hich

,
are balan ced in the temperate zones

and over the w orld'

taken as a w hole, but being blended s onee

sidedly in the torrid and frigid zones they cause more orless
distress and in terference w ith nature

’
s harmon ious processes .
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L ife and physicalharmony are impossible w ithout a balance of

these tw o principles of heat and cold, heat being the principle of
diversity and outw ard expansion ,

and cold the principle of un ity.

organ ization and crystallization , but either one being destructive
if alone.

S w eetness and acidity , as combined in straw berries, peaches,
apples,lemonade, etc . , or sw eetness and bitterness, as combined
in coffee, tea and many other substan ces, set in to motion that

harmon ious flow
'

of forces through the organs of taste w hich
lead us to callthemlusc ious or delicious. T hey delight the
physicaltaste. Un ity and diversity, as combined equally, espe
c ially on thelaw of G radation or C ontrast, w hich I shallnow
proceed to explain , reach a more spiritualpart of our nature and

delight the esthetic taste, as in the beautifulor sublime. I t is

plain
, then , that w hen w e reach basic principles they apply to

every department of theun iverse, including both matter andmind.

V I . G R A DA T I O N O R PR O G R E S S I O N .

I . T here are tw o greatleading and distinctive methods of

combin ing un ity and diversity for the production of harmony,

c ommon through un iversalnature and of course through allcor
rect human art, w hich should be a mirror of nature, namely,
G R A DA T I O N ,

w hose characteristics are exquisiteness, progression ,

beauty, femin in ity, typicalof thelove princ iple, and C O N T R A S T ,

w hose characteristics are S piritedness, dec ision ,
pow er, pictur

esqueness, sublimity and masculin ity, typicalof j ustice.

2 . G radation cons ists in delicate deg rees of prog ress ion f rom

one quality or condition to anotker, and nature
’
s progressions,

w hen unrestricted, are ever tow ard superiority of some kind.

T hus in [E olian tones there are crescendos progressing : tow ard

superior pow er
, and diminuendos progressmg tow ard superior

sw eetness ; in allleaves, fibres, branches, trees, flow ers, etc .
,

there are endless progressions tow ard superior size and pow er

in one direction , and superior fineness and delicacy in the other,

see figs. 4 , 8, 9 , 1 0 , I I , 1 2 , 1 3 , I 4 , 16, 19 , 2 0 , 2 1 , etc . I n a sun

set sky, the gradation i s tow ard superior brilliancy as w e move

from east to w est, and tow ard superior softness of color as w e

move from w est to east ; i n the rainbow or solar spectrum,
w e
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make a contrast rather than a gradation . S uch a S pire may be
called picturesque, but it is not graceful.

4 . G radation of D irection ,
is simply curvature, and curves are

among theleading features of beauty in forms . I have given in
figures 48, 49 and 50 threeleading curves in naturalforms and

motions. F ig. 48 show s the beautiful
curves of the parabola

,
such as are

described by foun tains, cataracts and

allmissiles throw n upw ard outside of a

perpendicularline. F ig. 49 gives w hat

F ig. 48. F ig. 49 . F ig. 50 .

the famous
.

old E nglish ar

t
ist H ogarth

C urves of the T he Line T heline called theli ne of beauty, and moves i n

P arabola 0 f BeautY° °f G race° tw o dire
'

ction slike the meandering of

a stream or the form of undulations (see fig. I t may be seen

in the forms of many grasses,leaves, flow ers, shells, streams, etc . ,

and is given in figures 6, 7 ,

‘
1 1 , 16, 2 0 ,

2 1 ,

3 7 , 3 8 , 3 9 , 5 13 , etc . F ig. 50

is called theline of g race,

named also by H ogarth, and

is a S piral. I t is seen in the

climbing of V ines as they

enc ircle a tree, i n many Sea

shells (see fig. in curls
of hair, etc . I t i s perhaps

the most beautifulof all
S imple continuouslines, and, as w illbe seen hereafter (chapter

is themost common form in the un iverse. I t not only has
aleading center for the w hole form, but is composed, geometri
cally speaking, of an infin ite number of c ircles as poin ts of both
un ity and diversity. Undulations not only progress in Size but

in delicacy of form as they advan ce. T he fern

bran ch,
fig. 52 ,

has not only gradation of size as a

w hole, but of each bran ch and part of a branch
,

and has also many gradation s of direction . F ig.

'

53 con sists of gradations of gradation s, w hich are

formed by superposing compound sounds on sim

ple sounds and causing their V ibrations to be rc

corded inlamp -black by a graphic instrumen t

F ig. 5f . Undulations.

F ig. 52 . A Fern .
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F ig. 53 . V ibrations of compound F ig. 54. C ombination of tw o

sounds. parallelvibratory movements.

d evised by S avart . F ig. 54 has gradation s of size ‘

and direction ,

a nd w as w ritten inlamp-black by a combination of tun ing forks.

F ig. 55 is an example of progressive r ings of coloredlight,
w hich w ere produced by electric ity, as seen

and draw n by an artist and quoted by D r.

Jerome Kidder of N ew Y ork
,
in his pamphlet on Electro—Allotropo- Physiology Placing

the S ponge of an electricalmachine to myleft eye, and making the curren t strong, I saw
F ig. 55. stars in about four seconds . R ings vibrating

«came fromthe ends, grow ing w eaker as they approached the

c en ter, w here they died out en tirely. T his w as very beauti
‘ful. I t commen ced w ith yellow at the first ring, at about the

f ourth or fifth r i ng they became red, and disappeared in a fain t

blue. I t
'

w illbe noticed that these w aves oflight progress in
:s ize,

‘

in thickness, in color, and in direction of outline according
t o theline of beauty, and have a generalun ity as a w hole, as
w ellas a spec ialun ity of breadth, of parallelism and of a com

m on cen ter, w hile the features of diversity are equally marked.

5. G radations in the H uman F orm. T he human form being
t he highest developmen t of the externalun iverse should have
t he highest man ifestation s of harmon ic features . I t may be re

m arked, first, that the con tour of a mature and gracefulcoun tea
( b u-M

W p un-M
m no un-v .» I n" M

" W W I -M

W filfl s
fl gi tt l. W i g} . IRS 13 3

13 3

1
3

1
3 3 i th63 .

—oval, w hile.

T he R oman s advocated the circle
:as the highest form of beauty, w hile the

m ore cultured taste of the G reeks preferred
t he ellipse, the ovaland other sections of

:a cone. T he C i rcle is the stiffest of curves,
i n fact is a curve oflimitation ,

w hile the
o valmay have a great variety of curved

f orms allof w hich have their cen ters of

un ity. F ig. 56 is an ovoid
,
or egg

- shaped
f orm,

w hich has its cen ter of gravity at G
, F ig. 3 56. A n O void.



F ig. 57 . E mma.
F ig. 58. Katie.

F igs. 57 and 58 are acopy fromlife of tw o sisters, w ho at
’

the'

same age had a good dealof resemblan ce to each other . E mma

is 1 8 months old and has fine round features . Katie 1 S 6 years

old and her features have become much more oval, the ‘

curve

of the chin being more delicate and yet more marked
'

as

F ig. 59 . T he Infan t. F ig. 60 . T he French Market G irl.
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F ig. 61 . C hildhood and Y outh. F ig. 62 . Maturity : G enevieve.

c ompared w ith that of the cheek
,

w hile the hair con trasts

more distinctly in color and prominence w ith the face. F ig

u res 59 and
"

60 presen t subjects stillyounger and stillolder
than those of E mma and Katie

,
the in fan t w hich I have copied

from
3

the L ondon A rt Journalhaving a face so nearly c ircular
that its chin almost disappears ; .w hile the F rench market

girl, having reached early w omanhood, has a fine ovalface
and more distinct features of every kind. I n fig. 6 1 , the same

prin ciple is w ellillustrated in the three faces presented, w hich
lengthen out as their age progresses, w hile w omanhood

, as

represen ted by G enevieve in fig. 62
,
presen ts a stillgreater

variety of gradation s as seen in the curves of her form as w ell
as greater

_

con trasts. T heline of beauty w illbe seen on her

cheeks, top hair
, shoulders and bust, and thelines of grace

in herlow er hair
,
although the artist has not given her a very

superior expression of coun tenance.

3

6. G radations of L z

‘

g/uand S kade so beautifully exemplified in
skyand hilland valley andlake, and in most of theman ifestation s
of nature, must be imitated as far as possible in art. I n most of

3 ;
theforegomg p i ctures these gradations are easily seen , espec ially
in that of the A stronomer, fig. 3 8, in w hich thelight fades in to
shadow as w e pass from

,
the forehead to the temples, or in to

s tilldeeper shadow onp assing to the eyes, w hich are overhung
by his prominen t and in tellectualbrow . T hislatter

,
in fact,

may be called a con trast oflight and shade, although it is graded
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off so as to be quite refined in comparison w ith the rude masses

oflight and shadow in fig. 40 , w hich are almostlacking in grada:

tion .

7 . We have already seen that G radation of Colors appears in
those that blend as in the rainbow

, and that this gradation , al- r

though so diversified in its hues, has the property of binding a

mass of colors into oneness or un ity of effect, hence its beauty.

8: I n the M otions and F orces of N ature, gradation seems to

be a un iversallaw , extending to gravitation , chemi calaffin itv,

etc . Allprojected or falling bodies, allmovemen ts of suns,

planets, moons and comets forever progress either w ith i ncreas~

ing or retarded velocities and momen tum.

9 . R ketoricaland M usicalG radations con sist of those cli
maxes or passages of in creasing pow er or sw eetness w hich move;

on step by step un tilthey culminate. I n music, there are various

dynamical,melodic and climacteric gradations such as crescendos,

diminuendos, curves of the voice, upw ard or dow nw ard move

men ts of the voice, etc .
, allof w hich,

w hen on
‘

thelaw of grada

tion , are beautiful. I n rhetoric it is often said that climaxes are

beautiful, but that it is impossible to tellthe reason . I t is very

easy to see the reason w hen w e remember that a climax is

simply a progression or gradation of ideas in harmony w ith

nature
’
s un iversallaw of beauty. F ine rhetorician s areever

apt to arrange the clauses of their sentences in an increasing

gradation , and w hen this i s attended w ith increasing importance

of ideas, it becomes doubly effective. I w illgive only a single
passage from Burke

T here is one thing

and one thing only,
w hich defies allmutation

that w hich existed before the w orld,
and w illsurvive the'

fabric of the w orld itself,
I mean JUS T I C E , etc.

1 0 . M iscellaneous G radations . I have given mylast para
graphs partly to show that a un ity oflaw exists in the w orld of t .

in tellect andlanguage as w ellas in externalnature itself. T he

samelaw of gradation could be traced allthrough refined social
life, through government, through religion and through every
department of nature, mind, and art.

‘
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V I I . C O N T R A S T .

H armonic Contrast combines Un ity and D iversity in bold degrees or
in distinct masses .

1 . Contrast of D irection consists of

straightlines and acute angles, j ust as

gradation of direction consists of curva

ture. T hese rightlines and bold angles
are generally attended w ith pow er, sub

limity, spir itedness, or picturesqueness,
as is the

.

case w ith flashes oflightn ing
(see fig. or great cliffs, or storm

tossed billow s
,
or lofty cataracts. I n fig. 64 the bold angles

of the Cliffs, the dash of billow s, thelow ering clouds and the
’lightn ing’s track allbetoken
great pow er, are espec ially
sublime, and are man ifestation s

of contrast. T he con trast of

light and shade w hich the artist
has represen ted adds to the

spiritedness of the scene.

2 . We shallsee the distinc
tion betw een g radation and

con trast allthe better bymeans
of fig. 65, in w hich the graceful
predominates everyw here from
the curvature and other grada

tion s that rule
,
including the

bridge w ith its vases
, the w ind

ing drive and w alk
, the arched

pavilion , the flow ing foliage,
and flow ers, the plac id w ater

"

picturi ng surrounding Objects F ig 64' Beachy Head'

on its bosom, the easy slope of theland, the sw an and the

S pirit of the scene generally w hich soothes and delights the

mind.

F ig. 63 .
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F ig. 65. G radation ,
or the Beautifulin Landscape.

*

F ig. 66.
T he sublime in Water . appear 1n countless

beautifuland startling man ifestation s, in the
.

sky especially,
as w ellas on w ater, and over the mountain s and valleys.

tion oflight and color in the Sky, represented in
fig. 67 , is apt to

be the most delicate w here no Clouds are, thelight of course be
ing most brillian t w here the sun is, and having a progression

9* T his pretty piece oflandscape w as draw n for me by a young artist, M iss

M ayKidder. daughter of M
rs . M . A . Kidder, the w ellknow n poetess .

w hich appear, b it the

loftiness, vastness, p'

ow

er, and theterr ific con

trasts and w hirling mo

tion s of such mighty
currents are especially
sublime.
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dow n by a gradation of shading w hich gives refinemen t. T he

con trast
‘

ofluminous branches on the shadow y rocks should also
be noticed.

4 . T he contrast of M asculin ity w itk F em i n i nu
‘

y i s one of na

ture
’
s great strokes of harmony, being an admirable method of

employing diversity in the sexes to bind them together in un ity
of sp i rit. I t is really ‘

a con trast of gradation of styleas predomina
ting in w oman With con trast of style as ruling in man . I n fig. 7 1 ,

I have presen ted the beautifulqueen of D elhi, in con trast w ith

the
'

manly head of the E mperor of G ermany in fig. 7 2 . T he

queen
’
s forehead, eyebrow s

, Cheeks, chin , mouth
,
neck and shoul

ders are allgracefulw ith gradation ; her hair progresses fromlines of beauty above tolines of g race below ; her drapery and

j ew elry are arranged on the flow ing and curved style of grada

tion
,
w hile allvery strong Con trasts both of color or form are

avoided. T he E mperor w ith his firm shoulders and neck, his

massive forehead and eyebrow s, his bold features approaching
angularity,

his beard andmustache con trasting in form and color
w ith his face, his angular ornamen ts w ith their

‘

bright colors
placed in contrast w ith the dark color of his coat, give him an

appearan ce of dign ity and pow er. N othing is more effective in

a socialC ircle than amanly man by the side of a w omanly w oman
,

the man setting off by his size and ruder pow er the delicacy and

grace of the w oman
,
w hile the w oman enhances themajesty of the

man by her more petite and yielding form . T he true w oman

naturally desi res i n man masculine force of Character, and the

true man naturallyloves in w oman femin ine refinement - a nd

gen tleness. Byf emin ine I do not mean efieminate, and by gen

tleness I do not meanlacking in firmness of princ iple. When
such natures form a matr imon ialun ion their harmony, both
physicaland spiritual

,
w illbe far greater than tw o natures w hich

are too much alike, or rather w hi ch do not con trast .properly. By

contrast I
‘

do not mean contrar i ness
,
or oppos ition , but distinctly

marked diversity in un ity ; for natures that are almost totally
O pposite cannot harmon ize any better than those Which are

almost w holly alike.

F ig. 7 3 presen ts the face of our eminent orn ithologist A u

dubon, certainly one of the most femi n ine of masculine faces,
from the delicacy. of his chin and mouth and the fine curves of
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F ig. 7 1 . Zenat Mahal-Begum, Queen of Delhi
,
draw n by a native artist, on i vory.

Illustrating G radation .

F ig. T he E mperor W illiam of G ermany. Illustrating C on trast.
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his Cheeks and eyebrow s . H is forehead alone seems to
[

have

themasculine prominence of outline. T o make this feminin ity
the more extreme in style he w ears

his hair long and laid carefully in
curls over his forehead, his collar
and drapery flow ing and his face

w holly w ithout beard
,
w hich is cer

tainly a mistaken concepti on of w hat

is appropriate in manhood. T his

same mistake is made by many

priests, w ho shave their faces Closely
F ig

.
3 7 3 3 A udubon ,

and w ear those flow ing gow n s w hich

S imply make them resemble w omen of alarge and coarse type.

T he uncomfortable and heat-producing w igs w ithlong and curled
hair w hich are stillw orn by barristers in E ngland, are a very

unmasculine and very absurd ornamen t . But the subject of

dress w illbe con sidered hereafter . T he con trasts of themascu

lineand femin i ne form are show n in fig. 3 9 .

5. Contrasts caused by R efl ection . N ature is not satisfied

w ith filling allthings w ith her fine effects and harmon ies w hich.

inhere in the objects themselves, but has turned everylake and

r iver and sea into a burn i shed surface of quicksilver to mi rror
forth in softerlight her realobjects, thus making shadow s C On

trast w ith their substances, as seen in fig. 74 , also in fig. 65;

6. Contrasts in Typogra
‘

yby .

‘ I w illthrow out just

a hin t as to how differen t

styles oflettering and pen

man ship may be combined

to produce an effective con

trast, and also gradation .

I n fig. 7 0 ,
the upper and

low er w ordshave gradation

- F ig. 74. C ontrasts caused by R eflection . and S O taking them alll0
gether is a pretty contrast of gradation and contrast . T he grad
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ualsw elling and dimin ishing of the shadedline in the capitals
is a gradation of S ize, w hile thelight and
shaded strokes w hich come near each

other form a con trast of size. T he w ord

eminent has differen t con trasts, both

horizontaland perpendicular, but the

shaded ground w ork of the w ord should
be extended to the other tw o w ords or

omitted altogether .

to have perfect un ity
of effect ; but I have Chosen them from

their applicability in other respects .

1 1 . Contrast in M usic. R/zy tkmicalcon trast consists of sud

den Changes from short tolong orlong to short tones dy nami
‘

cal, in sudden bursts of tone after soft and gen tle movements,
the use of rests,etc ; melodic, in sudden tran sition s from high
tolow orlow to high notes, and in straightforw ard and angular
movemen ts of the Voice rather than in fanc ifulcurvatures and

w arblings .

1 2 . Contrast of I deas andleng t/z of clauses may be seen in

the follow ing antitheses of M irabeau

F ig. 75

Be firm . not obstinate

C ourageous not turbulent
F ree . not undisciplined
P rompt not precipitate.

1 3 . A G radation of Con trasts in L anguage may be seen in

the follow ing extract from C hateaubriand, in w hich each of the

threeleading - steps of gradation from
'less to more importan t

ideas has -

a. con trast of a smaller w ith alarger object, as
“ in

sect
”
w ith “

elephant ” etc

T H E RE I s A G O D !

T he herbs of the valley, 1
the cedars of the moun tain

, J
T he insect S ports in his beams

,

T he elephant salutes him w ith the rising orb of day

T he bird sings him in the foliage,
the thunder proclaims him in the heavens

M an alone kas said T kere is n o G od 1
'

T he un ity of idea i n the above finds its cen tralpoin t in
T here i s a G od

, w hile the diversity con sists of the seven

Clauses w hich Cluster around it, as leaves Cluster around a

branch.

bless him
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14 . C rystallized or other hard forms usually have that pre
dominance of straightlines and angles w hich con stitutes con

trast, and their effect is generally spirited, or if large, sublime,
w hile the more soft or yielding forms of naturalgrow th have
usually a predominance of curvature 0 n the gracefullaw of gra

dation . F or examples of the first see figures 2
, 3 , 64 , etc . for

examples of the second, see vines,leaves, human forms, etc .
, as

in figures I I , 1 2 , 1 9 , 2 0 , 60 , etc .

1 5. Wnat is M eprinciple of un ity in contrasting obj ects my
reader may ask . T he principle of diversity is eviden t enough.

T ake the picture of S tony Poin t, fig. 7 0 ,
w hich presents marked

contrasts. A re the rocks so black as to be entirely separated in
effect from the w hite appearing w ater near it ? N o

, for the

w ater is graded dow n w ith shadow so as not to be entirely w hite,
w hile the rocks are softened dow n w ithlight to preven t black
ness. S o far, then , there is un ity of effect. But there is also
another kind of un ity, for the darkness of the rocks w orks in
harmony w ith the w ater to develop its brilliancy, w hile the bril
liancy of the w ater, on the other hand, w orks harmon iously w ith
the rocks to bring

'

out their bold and massive pow er the more

distinctly. But these contrasts by means of w hich one object
w orks to glorify its neighbor, are seen allthrough nature. T he

red of the flow er makes the green of the surrounding foliage
seem the more pure by comparison ,

w hile the green on the other

hand sets off the red ~

and gives it a deeper hue. T he foliage
harmon izes w ith the reddish brow n of the Soil; a violet flow er is
very apt to be associated w ith yellow lines or a yellow cen ter,

and various other harmon ic contrasts exist in different depart
men ts of nature, developed on the principle of C hemicalaffin ity,
w hich deals in con trasts as w illbe show n in C hapter V .

16. H ow is Con trast tke type of j ustice A true philosopher
w illalw ays see an in terior spiritualmean i ng i n every man ifé sta

tion of nature. T he earthquake, the tempest and thelightn ing,
w hich so abound in sublime contrasts, are great purifying and

corrective agenc ies of the physical. w orld. I s not ff ustice the

great purifier of the moralw orld But as in nature the moun

tain s and Cliffs w hich have been developed by the earthquake

are softened dow n by many yielding and beautifulgradation s

typicaloflove, so should human justice be tempered by the

gen tle hand of mercv.
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V I I I . H A R MO N Y O F A N A LO G Y .

A nalog icalkarmony requires tkat tkere s/zallbe some distinctive

express ion or specialc/iaracter tkroug/i out any w ork of art or

nature in order to t/ze big/test perfectio

I . T his i s really a broad application of the principle of un ity,

and yet this verylaw W illimpart such an individuality to an oh

ject, or series of objects
,
as to enhan ce the diversity of things as

a w hole. N ature carries it out

in a w onderfulw ay. T hus thesky

may be greatly varied w ith Clouds
and sunlight, but its analogical
princ iple is the blue color. D ur

ing a sunset, not only does a

golden tin t rule near the sun , but

it touches
[

the w hole sky andland
scape in to analogicalharmony.

When the sky becomes overcast

w ith dark clouds
,
the forest, the

w ater , and the w holelandscape
partakes of the somberness, as in

fig. 76. T he artist has given a

littlepiece of the H udson at West

Point by moonlight (fig. and thedimness of

the w ater. Of thedistan t highlands and of the sky itself, show s
the analogicalprin ciple w hich is so common

i n nature. I n a roman tic

or picturesque region, con

trast is the presiding gen ius,

and w e are apt to find

bluffs, cliffs , torren ts, and

jagged o
-r spiry- topped trees

allcombined. F ig. 7 8 S how s

a smallportion of the A u

S able. C hasm,
in w hich the F ig . 79 . P ortion of Y ale

spire-like ltrees surmoun t
couege Library'

3

the Cliffs somew hat as pinnacles surmoun t a
F ig. 78. P art of A u

S able C hasm,
G othi c edifice, and greatly add to the sp i ri tedness

F ig. 7 7 . Moonlight.
F ig. 76. S hadow .
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of the scene. F ig. 79 show s a portion of the L ibrary buiiding

of Y ale C ollege,
w hich,

throw ing upw ard its turrets and pi n

nacles, as w ellas its poin ted w indow s and roof, show s how

w elladapted the G othic style is to hillsides or other roman t ic

s
ituations, as it w ould be in harmony w ith surrounding features .

M any architects, recogn izing this fact, have placed G othic

C hurches or other bu ildings in the same spirited style, on the

top of some peak or hillside, and enhan ced the effect w hich

nature itself produces . S uch an effect is

seen on M on t S t. M ichael, fig. 80 . T he

w ellknow n C atskillM oun tain H ouse, fig.

8 1 , w ith its tame horizontallines, violates
in this respect the spirit of the w ild gran
deur around it, w here the very trees and

Cliffs themselves proclaim a t differen t

style

F ig. 80 . Mont S t. M ichael

F ig. 81 . C atskillMountain F ig. 82 . G recian F ig. 83 . R oman W indow s .

House.

Window s .

2 . A nalog icalH armony does not ne

cessarily in terfere w it/i divers ity as might

be supposed at first thought . F igs .

82 and 8 3 are portions of N ew Y ork

business building s. Although the square

topped G recian w indow s are the Sim

plest of allstyles, the architect has found

a w ay (fig. 82 ) to vary them w ith their
‘

surroundings on differen t floors w ithout

in juring the un ity Of effect . T he same

is the case w ith the R omanesque_ 3

w in
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doorw ay itself has various analogicalprinciples in ‘

the series of

arches and parallellines w ith w hich it is formed, w hile these

very arches have a diversity of ornamentation . F ig. 87 gives a

fair specimen of the Elizabethan architecture,
w hich is a mongrelof styles, qu ite in violation of

the analogicalharmon ies, having no generaleffect
of contrast or gradation of straightlines or curves,
although it has some picturesqueness of effgct.

T here is the arched doorw ay and rectangular w in

dow ,
and roof- piece, w ith no specialstyle at all,

projecting qu ite above the rest of the house, and

F ig3 87 3 Eliz abg pretending to be a part of the house, just as the
than ari hitecmre pompous Elizabethan style of dress w as fullof in
fl ation and van ity, pretending to be more than it w as .

3 . [n landscape, a picturesque or roman tic location ‘

needs

more orless of Spirited angles in the buildings w hich may be

placed there, as w e have j ust seen ,
as w ellas deep con trasts of

light and shade in the form oflaw ns and thick tufts of foliage,
dec ided angles in some of the trees as w ellas in the w alks, and
not too much of the polishing effects of art, w hile inlandscapes
w here the beautifulpredominates

,
w inding paths,law ns fin ished

off w ith smooth surfaces and curved forms, and architecture in

w hich gradation and gen tle angles are prevalent, such as G re

oian , I talian , the curved M an sard roof or ornamen ted G othic, are

in place. (S ee fig.

4 . I n S ociety, .w hile both sexes must abound more orless
w ith both gradation and con trast of style in their features, con

versation and generalC haracter, yet in the true man w e expect

pow er as theleading trait, how ever much it may be moc nfied by

goodness and refinemen t, w hile in the true w oman w e expect

thegen tle and g racef ulstyle, and ability to hold in repose w hen

necessary, any depth of feeling.

5. I n M us ic
, analogicalharmony demands somegeneralkey

nOte or style throughout a part or the w hole of a composition .

6. I n P a in ting ,
it demands some generaltone of color and

leading design throughout the w hole piece.

7 . I n L og ic, it requires a con stan t adherence to the point to

be proved.

8 . I n Verszfication ,
it causes some generalstyle of rhythm
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and metre to be adopted throughout a poem
, excepting w here

the prin ciple of adaptation may require a C hange.

9 . I n Colors, any kue karmon iaes analog ically w it/i a dif erent
skade of tke same color, as C hevreulhas observed for instan ce,
blue W illharmon ize w ithlight blue,light blue-

gray w ith a darker
blue-

gray, red W ithlight red, etc . (S ee Plate fig. T his
i s analog icalcontrast. I n the case of ordinary contrast, how ever,light red does not harmon ize w ellw ith dark green , nor a deep
orange w ith a pale blue, norlight red-

gray w ith dark green -

gray,

but the depth of tone in each must be equalto have the best ef
fect of analogicalharmony. But Chromatic harmony w illbe
explained under its proper head.

1 0 . T hus in allnature and art and society, w hatever diver
s ity in the form of contrast or of gradation there may be, the

principles of analogicalharmony demand that someleading sym

pathetic thread of
"

un ity must bind the Whole in to one. L iberty
andlaw must be combined. T his prepares the w ay for my next

paragraph.

’
IX. V I O LE N T C O N T R A S T S A R E C O N T R A R Y T o T H E G E N E R A L

L A W S O F N A T UR E .

I . H armon ic contrast is not antagon ism or absolute oppos i

t ion ,
it should be remembered. T he con trasts and hues of na

ture are not violent or preten tious i n their generalman ifesta

t ions. T he blue of the sky I S diluted by thelight in the day

t ime or
'by Shadow at n ight. T he green of the foliage is far

better than alumi nous color, as it does not dazzle the vision .

T he sunrise and sun set and the rainbow are allthe more beauti

f iilby being temporary, and the aw fulcontrasts of vast over

hanging cliffs, great Cataracts, tempests and earthquakes, w ould
be unendurable i-f prevailing everyw here and alw ays. T he

r ocks
, the earth, the

“

Clouds, the body of plan ts and trees are

generally C omposed
’

of delicate rich grays or brow n s w hich have

a modest grace that gives enduring pleasure. N ature has for

t thousands of years made building materials, such as stones and

w oods, of these grays and brow ns ; but man ,
too slow to take

the hin t, in sists too often in pain ting his houses i n such glaring,
positive colors, as w hite, red, etc .
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2 . E xquisite taste of course avoids w hat are calledloud col
ors, and barbarian s have taken Charge of most of the flamingred

and purple hues for dress, excepting in the case of children ,

Whose Sunny nature renders gay colors apropos.

3 . I n soc iety such rude con trasts as harsh w ords, V iolent
gestures and screeching tones of passion are relegated to the

low and vulgar, although at times great truths and great reforms

may be projected upon a careless and ignorant commun ity W ith
‘

a fiery earnestness that may displease for the time being as they
tear up Old errors, just as thelightn ing and the earthquake may
bring occasionalalarm in doing a much needed w ork of purifica

tion .

4 . T he greatleading plan of nature is to combine gen tleness
and pow er, or in other w ords, G radation and C on trast, Sunshine
being more poten t than the storm,

w hile violen ce occurs only at
rare in tervals and even then in order that peace and harmony

may the better be brought about.

X . N A T UR E
’
S UN R E S T R I C T E D G R OWT H N E V E R R E S ULT S I N

D I S C O R D O R U G L I N E S S .

1 . We have seen that nature
’
s progression s w hen un impeded

are ever tow ard beauty and perfection of some kind, and yet

there are objects of deformity to be seen in the w orld around

us. H ow is this ? T hese objec ts do not result from nature
’
s

grow th,
’

but from the cessation of this gro
’

w th
,
as in decay, ih

~

terference, sickness and death. Plan ts and an imals naturally
grow in to beauty w hen un impeded, but become repulsive in de
cay, or in disease or imperfect condition s F igures 88 and 89

are specimen s of faces formed by harmon ious naturalcondition s,
either pre- natalor post- natal, or both fig. 90 has had the hair

mon ious grow th of nature in terfered w ith by means of the poi

sonous element of alcohol; fig. 9 1 , by Sickness ; fig. 92 , by a

one- S ided development of her beastly nature to the neglect of
her higher pow ers ; fig. 9 3 , by such a diseased condition of his

liver, spleen , stomach, and perhaps kidneys and nervous system,

such a pressure and inflow ing of forces Upon the heart, that he

almost dies of hypochondria, or perhaps declares at times that

he is actually dead.
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F ig. 88. Lavin ia, Daughter of T itian . F ig. 89. Happy C hildhood.

AllC ry stalliz ations When formed by naturaland slow pro

cesses arebeautifulbut theviolenceof volcanoes and earthquakes
throw s uplava and jagged ore in w hich un ity is quite deficien t,
and con sequen tly deformity reigns, j ust aslines of ugliness are

pain ted on thehuman countenan ceby the con tinuous indulgen ce
of violen t passions. T he barren w aste of deserts is also unbeau

t ifulfromlack of diversity ; but this too comes from impeding
n ature

’
s processes, as the vapors of the atmosphere Which give

the rain are obstructed by some interven ing moun tain ranges.

F ig. 90 . F ig. 9 1 .
F ig. 93

T heR um Bloat . Insane Invalid. T he Hypochondriac.

3 . T he H uman For
-

m When developed naturally,
w ithout com

pressions of tight garments, w ithout pain ts and Cosmetics or

stimuli, w ith abundanceOf pure air
,
sunlight, natural, simplefood,

exerc ise, and a gen ialnoble soulw ithin to illuminate the w hole,

grow s naturally into every style of beautifuloutline, color, motion

and expression . Pale hollow C heeks w ith spiritless expression

and w alk, and fitfulnervous action ,
result from a w ronglife in
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one
’
s self, or in one

’

s ancestors, or in some adverse ctmditions of

life, allof w hich are at w ar w ith nature
’
s harmon ious unfolding.

4 . B ut decay itself is only aprocess of ali zgker development, a
decomposing and recomposing in to superior conditions . By
means of change and death the earth has progressed up through

thegeologiralepochst o i hepresen t refinemen t of things, develop
i ng first mollusks, then fishes, then birds and rep

‘

tiites. thenmam
malia, andlast and highest, man . Judging then by allanalogies,
even death must be but transition to superiorlife, and man him

self alink in this w onderfulchain of upw ard progression . I s it

not an inspiriting thought then that allgradations of color, form,

sound andmotion , allharmon ies of the outw ard un iverse, forever
exemplify and teach this great prin c iple of progression P

XI . A L L UN R E S T R I C T E D G R O WT H O F N A T UR E E XE MP L IF I E S
S P I R I T UA L A N D M O R A L PE R FE C T I O N .

I . I n otker w ords, beautif ulg row t/i s exemplify beautifl
ideas

,
and allobj ects arepos itively def ormed w kic/i do not do so.

T ake the sun for example. T he orb itself typifies the paren t
principle. I ts infin itude of rays w ork harmon iously side by side :

and typify fraternalharmony. T hey combine together to glorify
the paren t orb itself and thus exemplify filiallove. T his paren t

S phere gives themlife and pow er and th is exemplifies thelove of

both the divine and human paren t for the children .

i

T helight
expands tow ard allthe rest of the un iverse, and thus preaches
progression and a sympathy for all. T his immen se progression

at the rate of miles a second enhan ces itsluminosityand
beauty through attrition on our atmosphereand earth,

and thereby

show s the glory of action . T hus the sun and stars are ever

flashing out upon us their w onderfullesson s of individualpro
gression and freedom,

and yet fraternalharmony and organ iza

t ion ,
w riting the thoughts of the Infin ite over the w holeheaven s.

S uppose that anarchy should reign among the sunbeams and

they should w ar upon each other as do thelines in fig. 3 4 ,
or

s ink in to the stupid blank of death and inactivity as in fig. 3 5,

the w hole matter becomes at once disgusting. T hus w e see that

w kilemoralperf ection is expressed w e kave beauty, but so soon as

immorality of ideapreva ils w e kave def ormity .
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2 . But again ,
suppose theleaves of the G um A rabic T w ig

(A cacia A rabic
'

a) should rebelagain st the fraternalharmony

w ith w hich nature has endow ed them , as seen in fig. 94 , and

regardless of their neighbors arrange themselves
in to allconflicting attitudes or sometimes turn

themselves into triangles, squares, etc . , as in fig.

95, and suppose that the paren t stem itself, regardless of its foliage and ignoring allgracefulprogres
S ion of outline Should stand forth in a rigid straightline equalin size throughout, w ould it not be a dis

tressing object tolook upon P T ruly “
righteous~

ness exalteth a tw ig as w ellas a nation . L et us

take aleaf, fig. 96, and see w hat alittle bible of

divine Instruction is w ritten thereon .

I ts fibres w ork ing harmon iously side by
side for the beauty of the w hole and never

violating their neighbor
’
s rights, teach f ra

ternallove andj ustice, both in the family and F ig. 96.

in society.

Working in individualfreedom , they teach self - reliance and

man/zood.

Working in orderly arrangemen t they advocatelaw and

organ iz ation .

I n creasmg I n S i ze and pow er as they move tow ard the cen

tralfibre, they preachprog ress ion .

S preading out gracefully on both S ides, one side alittlebolder
than thefl

other, they advocate conj ugallove.

Un iting theirlife and harmony w ith the paren t stem , they

teach us to turn affectionately to our paren tage both earthly and

heavenly, thus proclaimingfiliallove.

T he paren t stem sending itslife forces to the dependen t
fibressymbolizesparentallove, both human and divine.

While it draw s itslife from the earth
,
it also O pen s its tissues

and drinks in the sunlight from above, thus teaching us to draw

w isdom and pow er from both the earthly and the heavenly.

D eveloping in alldirection s in symmetricalharmony, they

teach us to grow
‘ broad in our culture and avoid one- sidedness of

developmen t.
T hese are

.
some of theleading in struction s and moralbear

F ig. 94. F ig. 95.
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ings of theleaf, in cluding the four great departmen ts oflove,
w hich if carried out w ould convert the terrestrialin to the celes
t ialharmony.

3 . A gain w e may take the S un as the paren talcen ter of the

solar system,
around w hich allits planets

,
moon s

, and comets re

volve w ith ceaseless harmony, ever receiving from and giving to
each other, and w e find the same divinelesson s taught.

4 . T hus does every sum
, .

and planet, and star
, andleaf, and

fl ow er
,
and tree, and rainbow ,

and crystal, and allother un im

peded formations and grow ths of the w hole un iverse
, everlast

ingly proclaim these divine harmonles. S hallman ever rema in
blind and deaf and dumb w ith reference to them .

9 .

5. T he same beautifulharmon ic relation s S hould be exempli
fl ed in every family, every society, every commun ity and every
nation

,
w ith a balan ce of organ ization and individuality, and w ith

every part w ork inglovingly w ith every other part and yet main
tain ing individualfreedom .

6. T he foregoing principle constitutes another proof of the
absolute un ity of allthings, the spiritualand the materialbeing
i rrevocably blended.

XII . T H E L A w O F PE R FE C T I O N .

T/zose obj ects presen t t/ze big/zest perfection , ot/eer t/i i ngs being
equal, w /zic/i embody t/te g reatest number of H armon ic P rin

I . N iagara F alls . T his cataract is the admiration of the

w orld. Why ? I t presen ts beautifulgradations of direction in

the parabolic curves of w ater as it sw eeps over the rocks gra

dation of veloc ity from top to bottom, and gradation in the

curves and hues of the rainbow w hich gilds the ‘

clouds of S pray.

I t presents C on trasts of direction in the mad dash and w hirlof
w aters, con trasts of rocks and w ater, con trasts of w ater in the

sunlight and w ater in S hadow , con trasts of w hite foam w ith the

dark blue sheet before it becomes foam,
con trasts of 8 12 6 In the

great cliffs and w ater above w ith the depths below . T he w hole
presen ts the analogicalprinc iple of con tinuous sublimity— sub

limity in the great rocks, the mighty curren ts, and a pow er
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freer gradations than the others, but a fair amoun t of con trast,

as the hair con trasts in form and color w ith
‘

the face, and the

features are

'

more prominent. I n figures 60 , 62 , and 7 1 , w ehave
the mature form, and find not only more distinct contrasts

,
but

more exqui site gradations of both form and color
,
and these har

mon ies extend to the bust and other parts of the system as w ell
as to the head. L et the reader notice that there is a great con

trast in the size of the gradation s in mature forms, but verylit
tle in quite young C hildren , especially thecurve Of the check as

comparedWith that of the chin ,
or the convex curve of the check

as compared w ith the concave curve un iting the cheek and chin .

I n figures 57 , 59 , 89, and the smallforms on the outer portion s
of fig. 6 1 , this concave curve w illbe seen to be nearly aslarge
as the convex curve forming the C heek itself, but notice the

great change as the forms become more mature.

4 . F orms, M otions, etc. We see, then ,
that how ever beauti

fulor effective an object may become through gradation or con

trast alone, it attain s to a stillhigher perfection w hen it com

bines both w ithout violating analbgicalharmony, and a still
higher perfection w hen it combines the harmon ies of form

, color,
motion , etc . , than w hen it combines only one departmen t of har

mony. A rocket shot up w ard in the daytime is an un in terest
ing object compared w ith w hat it is at n ight, for in the daytime
it makes a feeble gradation of form, of velocity, and of sound,

w hile in a silen t dark “

n ight these gradations are far more dis

t inct, and the con trast of brillian tlights and colors w ith the

surrounding shadow s, as w ellas of motions and sounds «w hen

theexplosion takes place, gives it a tenfold charm.

5. L andscape. T he finest con trasts and gradations can be

included in a singlelandscape, but analogicalharmony requ ires

that the tw o styles be not too much combined in the sameplace,
as theg racef ulstyle in w hich curved w alks and sw eep of surface

and round- topped trees abound, should not pass too abruptly
into thepicturesque style, in w hich cliffs, cascades, spiry- topped

and j agged trees and similar con trasting features abound. A

v iew ,
how ever, combin ing both styles oflandscape is peculiarly

C harming T his may be illustrated by a saildow n the H udson ,

on the r ight side of w hich are moun tain s and Palisades
,
illustra

t ing the picturesque and sublime, w hile on theleft side are more
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sloping banks, w ith man sI O n s,law n s and parks
,
in harmony w ith

the beautiful.
6. n bt

, S/zade, and C olor . We have already seen how

poor the effect in a outlike fig. 40 ,
w here con trast exists w ith

out gradation as Compared w ith figures 3 8, 4 1 , 7 0 ,
etc . ,

in w hich

con trast and gradation
‘

are both combined. I n a sun set sky w e

may see gorgeous con trasts oflight and Shade and color on the

clouds, also exquisite gradation s of the same progressing tow ard

shadow from w est to east, and analogicalharmony ruling
throughout. I S it not far superior

.

to the shadow y S ky of a

thunder- storm,
In w hich con trast alone rules

7 . I ke A urora B orealis, or N ortnern L ights, combine a great

F ig. 96. T he A urora Borealis.

var iety of harmon i c pr in c iples (fig. such as a generalarch
w ay, or gradation of direction , gradation oflight and Shade, gra

dation of veloc ities in the shootinglights, con trasts oflight and
shade, con trasts of direction , of color and of size, w hile a gen

eral'law of analogy "

blends the w hole in one. We may see j ust
the reason s

,
then

,
for its being con sidered one of the most beau

tifulS ights in nature.

8i A rc/zitecture. I t may r ivet these great pr inc iples upon the
reader

’
s mind by show ing how they may be applied to regulate

architecture, an art of w hich even architects too O ften failto uh

derstand the spirit. F igures 97 , 98, 99 , 1 0 0 ,
presen t theleading
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roofs of the w orld. T he O r ien talis the simplest and w illan
sw er for rainless climates the G recian

, being an obtuse angle,
has alittle more decision and strength, and w illshed rain

, but

is not so adapted to snow the G othic, being an acute angle, is
the strongest and most spirited of all

, and is adapted to snow y

F ig. 97 . F ig. 98. F ig. 99 . F ig. 1 0 0 .

G recian R 0 0 1 . G othic R oof. C hinese R oof. O rientalR oof.

region s, w hile the C hinese is the most graceful, but is w eak .

of the G othic, called the F rench or M ansard roof
, and is espe

c ially w elladapted to residences . T he dottedlines in fig. 99
S how a more gracefulmodification of the same

, having both gra
dation and contrast, w hile the other has contrast mainly. F ig.

1 0 1
, show s a

'

cottage in this style,
w hich I have copied from G odey

’
s

L ady
’
s Book . I t is

'

gracefuland
S pirited. T he dottedlines in the

cen ter of fig. 98 show how a spire
is only a steeper G othic roof . I n

the mere outlines of roofs
, the

G rec ian has but a feeble con trast

of direction and n o gradation , the

G othic a spir ited con trast, the
F ig. 1 0 1 . C ottage w ith Mansard R oof.

C hinese both con trast and grada

tion , w hile the O rien talhas a death-like un ity, w hollylacking in
diversity. T he simplest form of a G reek building w ith itslow
roof and rectangular w indow s (fig. has con trasts but no gra

dation . T his
,
of course, w as too unbeautifulfor the finer build

ings, and so pillars, w ith their flutings and volutes andleaf- w ork
added gradation , as did also the statuary and other sculptured
forms w hich w ere placed under the roof. I n the common G reek ‘

edifice con trast rules
,
and that Of rather feeble character, al

though w hen modified, as ih fig. 1 0 2 , gradation and con trast are

combined, w ith gradation and grace as the analogicalfeature.
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But the G reek style, although capable of much elegance in its

s implic ity by mean s of pillars and sculpture, is on the w hole a

feeble Style, w ith its main lines horizon taland earthly, and

poorly suited for religious or state

edifices w here majesty of spirit is

requ i red. T he G othic, on the con

trary, w ith its magn ificen t con

trasts of spires, turrets, pinnacles,
buttresses, poin ted arches and mas

s ive tow ers, allheaven - poin ting,
softened dow n and refined by the

most exquisite gradation s of every
kind

,
is the sublimest, strongest,

most spirited and most expressive

style of architecture that has
'

thus

far been devised by man . I ts pi n

nacles, w ith their bud-like fin ials,
denoteupw ard grow th ; its w indow s

haveleaf-like arches, unequaled for strength its vaulted ceilings,
sustained by pillars w hich branch offlike trees, are built seem

ingly for eternity, w hile in everyd i

rection the curved flow er andleaf
w ork proclaim nature as the divine

modelw hich it aims to C opy. F ig.

1 0 3 gives a portion of a fine G othic

edifice w hich is a celebrated seat of

learn ing. I t show s a variety of con .

trasts of height, of direction , of size,
oflight and shadow , as w ellas various
gradations of size and direction , and

an admirable analogicalharmony in

the midst of its great diversi ty. T he

S pi rit of the G othic styl’e‘

is to beau
tify utility,” as Pugin expresses it ; for
w hen it ornamen ts such features as

poin ted arches, buttresses, and even
tow ers and pinnacles, it deals w ith
that w hich is eminently strength

-

giv

ing,
'w hereas w hen the G recian style F ig. 1 0 3 E ton H all

,
E ngland

F ig. 1 0 2 . A G reek P ortico.



46 HA R MO N I C L A w S O F T H E UN I V E R S E .

rears its immen se column s andlofty porticos, it w orks for mere
display, for these column s are useless in protecting either from
the storm or from too great heat of the sun . T he G othic A rchi

tecture is sometimes called Cbr istian , from its heaven - pointing
style, but as other religions also aspire after divin ity and heaven ,

they have an equalright to it, especially as the M ohammedans

are know n to have used the poin ted arch and upw ard aspI rI ng
minarets in A D . 7 80 , or somethinglike four cen turies before
the G othic w as

‘

adopted by C hristians. F igures 1 0 4 and 1 0 5

F ig. 1 0 4 .

R uins near the T aj Mahal
,
A gra.

represent old M ohammedan ruin s in A sia, in Which the pomted
and Upright features appear in many of the w indow s as w ellas
minarets, domes, etc . T his style is sometimes called A rabic,
M oorish, or O riental, and finds its analogicalfeature in curva

ture and grace rather than in the contrasts and pow er character

istic of the G othic . T he most gorgeous specimen of architec

ture in the w orld is to be seen in the w onderfulpalace of theold
M oorish M onarchs in S pain , called the Alhambra. Although
both the Moorish and G othic architecture combine allprinciples
of harmony, yet the greater strength and spiritedness of the

G othic must give it the verdict of superiority.

I n figures 1 0 6—1 1 0 .
I have given a glimpse of some notable

domes and tow ers . D omes, tow ers, spires, turrets, pinnacles,
and minarets are among theleading methods of producing the

effect ofloftiness, grandeur and spiritedness in a building,
and

sometimes, as w hen there are G othic or R oman arches w ith

keystones, their w eight gives stability to the w alls and firmness

to the arches. T he Un ited S tates C apitol, at Washington ,
has
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a do n e w hich ranks among the great ones of the w orld, but de
pends upon gradation almost w holly for its effect. T he H otel
des Invalides, Par is (fig. adds to its gradation s those angular and projecting forms w hich give con trast

,
w hile the new C on

necticut S tate H ouse dome, at H artford (F ig. becomes

stillmore spirited in its fine con trasts and stillmore elegan t in
in its gradations of Size and direction than either of the others.

I t has a form w hich is a tran sition from the dome to the tow er.

F ig. 1 0 9 , is the centraltow er of the magn ificent N ew Y ork S tate

capitolat Albany, and although an elaboratepiece of architec

ture, it is built in the renaissance styleand hardly know s w hether

to assume the spirited combinations of the G othic or
'

the tamer

grace of the R oman arch system, or the pedimen ts and horizon

F ig. 1 0 6 F ig. 167 . Dome F ig. 1 0 8 . F ig. 1 0 9 . C entralF ig. 1 1 0 . T ow er

Dome of C apitolof Hoteldes Inva C onn . S tate T ow er of the N . of MemorialHall,
atWashington . lides, P aris. House. Y . S tate House. Harvard Un iversity.

tallines of the G reek architecture, and thus must be pronounced

defic ien t in i ndividuality and analogicalharmony. N ot so w ith

the G othic tow er of the M emorialH allof H arvard Un iversity
(F ig. 1 w hich is one of the finest styles of architecture i n the

c oun try, spirited In its angles, colors and forms and yet refined

in its gradation s. I t borrow s some of its refinement from the

M an sard G othic . F ig.

‘

1 F1
,
fromthe same building, has much of

the effectiveness of a spire and yet simplic ity of style and a cer

tain analogicalharmony w ith the roof, of w hich it seems to be an

outgrow th. F ig. 1 1 2 is one of the spirited and elegan t side

tow ers of the C onnecticut: S tate H ouse. F igures 1 1 3 , 1 1 4 ,
are

gracefuland effective portions of the gatew ay of G reen w ood

C emetery, Brooklyn , thelatter of w hich show s how a gable can

grow in to a spire-like form and how the rudeness of a sharp
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angle Can be softened by curvature. F ig. 1 1 5 is a ven tilator ,
and gives more variety of effect to the top of a building. F ig
1 1 6 is the top of Bunker H illM on ument, a great rude, mean ingless heap of stones

,
devoid of beauty, or soul

, or harmon ic prin
C iples— S imply one of the bignesses,

”
as Isaac N ew ton w ould

say, quite unw orthy of the cultured taste of Boston .

“But this
elaborate w ork, this beauty, costs money w hich should be taken
to feed and clothe the poor, is the common

“

remark . T o these.

superficial
_

utilitarians to w hom the bread- and- butter S ide oflife
is the C hief object of existence, I w ouldlike to make a remark as
w e pass. S uppose that in the place of this rude mass

, an object
of beauty and inspiration had been reared, that scenes expres
sing high a

spi
ration and self- sacrifice and grand achievemen t had

been sculptured on its sides in a w ay tolast a thousand years,
S O that millions of people should cast their admiring gaze upon it

F ig. F ig. F ig. F ig. F ig. F ig. F ig.

1 1 1 . 1 1 2 . 1 1 3 . 1 1 4 . 1 1 5. 1 1 6. 1 1 7 .

and drink in itslessons, w ould it not tend toliftmultitudes above
the gross appetites and sen sualities oflife to such an exten t that
it w ould save them from alarge amoun t of poverty and degrada

tion -P F ig. 1 I 7 , theWashington M onumen t, is better, but is far

from w hat it should be. F ig. I 1 8 is the tow er of the Un iversity of

T oron to
,
and although the body of the tow er is not very S pirited,

the round poin ted turret at the corner adds greatly to its effect and
forms a contrast w ith it. F ig. 1 1 9 is the picturesque

[

tow er of

the M ason ic T emple in Philadelphia, w hich, though possessing
some very prettylines of gradation ,

has Contrast and pow er as its
leading spirit. F ig. 1 2 0 is a castellated tow er, and stands rather

low on the harmon ic scale, as it is totallylacking in gradation

and I S con sequen tly rude. F ig. 1 2 1 is a portion of the cottage

residen ce of T homas W . L udlow , E sq , near Y onkers, and w ill
Show how C himneys and bay

- w indow s
,
and roofs and verge

-boards
,

and w ings may serve to destroy the box -like C haracter of a
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about the equilibrium of the earth
’
s internalforces, brings the

in terior riches of themineralkingdom to the surface, and gives
toman the charms of mountain and valley w hereotherw ise w ould
be a deadlevel.

2 . I n the process of H uman D evelopment also nature has

renderedlabor, ef ort and confl ict an absolute necessity byleaving
more orless of sw amps and forests to be reclaimed, homes to be
built, fields to be tilled and boundless realms of knowledge to be
sought out, w ithout w hich man w ould become utterly w eak and

w orthless from inaction ,
and really be far moremiserable.

3 . S ufiering has also its divinemission , I st, as a result of violatedlaw and a w arn ingagainst such violation 2 dly, it gives dis

F ig. 1 2 7 . A N ew port C ottage.

c ipline, heroism and self- command w hen rightly improved 3 dly,
it is nature

’
s process of purification as in the case of disease;

4 thly, it calls out humanlove for the unfortunate, the divinest of

qualities, and 5thly, it answ ers as a shadow to revealby con

trast the realsunshine oflife in otherw ords, w hen perchance

through severe experiences, blunders and struggles w e have at

tained to the knowledge and w isdom w hich w illdo aw ay w ith the

necessity of so much suffering, our realjoy and pow er w illbe
greater than it otherw ise w ould have been . I t is the duty of the

commun ity, how ever, to elevate society by correct knowledge
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and. equitablelaw s into so true and w ise alife that they shallnot
need so much severe suffering to

'

make themlive rightly, w hile
they w illfind their happiness in perform ing volun tarylabor,
instead of their misery in doing that w hich is forced upon them .

4 . T hus w e see that A bsoluteE vildoes not exist, theun iverse
being under the reign Of divinelaw , w hile allseeming evils are

but adaptations to some high end. A re fire and w ater innately
bad because they sometimes destroylife I S soc iety fundamen t

ally bad because much selfishness and crime occur in its midst ?

I S man necessarily evilbecauselike an un ripe apple he may as

yet be in his crude, S OUI
‘

state H ave w e not seen that allna
turalgrow th is on thelaw of perfection , allthings bearing the

stamp of divin ity ? L et us not indulge in the superficiality of pes

simism then , but remember that harmony itself sometimes be

comes more effective by thetemporary suspen sion of harmony,

especially w hen some good end is sought. T he greatmasters in

music sometimes in troducediscord to heighten some after effect,
and at times discordan t or rude combination of colors are allow ed
by the greatest artists for the purpose of expression .

“ G reat

art, says R uskin , dw ells on allthat is beautifulbut false art

omits or changes allthat is ugly. G reat art accepts nature as

she is but
'

directs the eyes and thoughts to w hat is most perfect

in her ; false art saves itself the trouble '

of direction by removing
or altering w hatever it thinks objectionable

.
Beauty deprived of

its proper foils and adj uncts, ceases to be en j oyed as beauty, just

aslight depr ived of allshadow ceases to be en joyed aslight. A

w hite canvass cannot produce an effect of sunshine the pain ter

must darken it in some places before he can make itlooklu
minous in others nor

'

can an un in terrupted succession of beauty
produce the true effect of beauty; it must be foiled by inferiority
before its ow n pow er can bedeveloped. N aturehas for the most

part mingled her inferioi: and nobler elemen ts as she mingles
sun shineWith shade, giving due use and influen ce to both,

and

the painter w ho Chooses to remove the shadow , perishes in the

burn ing desert he has created.

” 9*

5. N ature does not employ beauty so incessantly as to destroy

adaptation and utility . A clear sun is beautiful, and yet if w ehad
not the soft Shadow s of n ight and occasionalclouds and storms,

*5 M odern P ainters, by John R uskin , M .A .

,
V ol. I I I . p. 3 4 .
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the earth w ould soon become parched and destroyed. But even
in the storm

, spirited elemen ts of harmony and sublimity '

are

brought in to action .

6. I n the H uman F orm, curvature is especially harmon ious
and consisten t w ith its yielding nature. A C ircular building,
how ever, is not pleasing for a residence, first, because itlacks in
fitness for the utilites of homelife and secondly, straightlines
and angles, softened dow n perhaps w ith ornamen tallines of cur

vature, harmon iz e
'

w ellw ith the naturaldecis ion of the building
materials themselves . S ome have been so foolish as to suggest

that bu ildings should resemble the human form.

7 . T he ouside of a building should be more sober in its tin ts
than the in side first, because a w hite or nearly w hite building
dazzles and burns the person approaching 2dly, the subdued
light of the in terior can better toleratelight- colored w alls"

and

3 dly, artific iallight becomes more brilliant w hen the w alls are
n ot sombre.

B rilliant Colors are more admissible in theatres than in

churches, and yet the cultivated human mind requires that gau

diness shallnot rule in the former nor gloom in thelatter . T o

those w holook upon the severe side of G od
'

s character and con

s ider that a maj ority of the human race are in danger of eVer

lasting destruction ,life and death become aw fully solemn
, and

only dimlylighted cathedrals, w ith silent tread of w orshipers

and the predominan ce—of dark grays and brow ns w ould be con

s idered in correct taste.

9 . I n D ress
,
health requires that one’s clothing should not be

un iformly black , and analogicalharmony requires that an elderlylady should dress in more subdued colors than a young girl. A s

to the sexes, w oman , belonging to thegracefulside of nature, in

w hich gradation rules, sees in tu itively that delicately tinted and

y ielding skirts
,
hanging in curves around her, arefar more appro

priate than the stiff bifurcated garmen ts of men w hile men ,
de

c ided and strong in their style, dress more on the plan of con

trast,parting their hair on one S ide, train ing their beards, w hich

con trast w ith the color of the face, and having mainly the simple
contrast of black and w hitearound the neck and bosom. Woman

loves to w ear and manloves to seeher Wear, more ringlets, curls
or flow ing forms of the hair, and . more ornamentalforms and
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colors than is generally, becoming to the other sex . But taste

and utility demand that her skirts S hallbelong enough to be

flow ing and protective to herlimbs, and yet notlong enough to

become darkened w ith dust or in terfere w ith a gracefulgait,
w hile health imperatively demands that allcompression of the

w aist or feet, alllargeforeign masses of hair to heat the brain
,

and allabdominalpressure of skirts should be forever ban ished.

D oes not beauty of form and grace of motion demand the same

things

XIV . T R UT H .

T rut/t and conf ormity tolaw are un iversalin nature.

1 . N ature is ever true to herself and allher great prin c iples
of

.

harmony and adaptation . Were herlaw s of repulsion and

attraction to be changed for one momen t
,
the w hole un iverse

w ould become a mass of ru ins . N ature does notpretend to be

w hat sbe is not, and holds up her sw amps and deserts as freely
to the sunlight as she does her sublimestlandscapes. T helight
n ing does not pretend to have the gracefulness of the ralnbow ,

nor the rainbow the pow er of thelightn ing,
nor thelittle stream

themajesty of the great r iver, and yet allperform their espec ial
Work w ith un changing faithfulness.

2 . L ight is the greatest truth- teller in the outw ard un iverse,
flashing forth by means of its reflection s the forms and colors
of allnature, and by aid of the S pectroscope giving a minute

analysi s Of allelemen ts. G od is tru th andlight is his shadow ,

w as the w ell- know n expression of Plato. E ven in the case of a

mirage, w here distan t objects are seen double, there is nothing
but the strictest truth to nature

’
s forces, the w onderfuldiversity

of w hich S imply causes a reflection in unexpected places .

3 . T here is never vulgarity in a w bole truth,
says R uskin .

T he w holeatmosphere and sky and ocean are transparen t media
for conveying truth. H uman eyes are mirrors to receive all
truths of form and color , human ears sounding- boards for re

ceiving

’

the truths of tone, and the organ s of smell, taste and

sen sation are con stituted to perceive other styles of truth. I t is

of supreme importance that w e should perceive and proclaim
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exact truth. O ne of the sublimest things in the w hole w orld
says Bulw er, is plain truth. E very author

’
s pen , every art ist S

penc il
, every orator

’
s tongue, every pow er of gen ius and states

man ship should w ork in harmony w ith alltruth
,
w hich is the only

pathw ay of safety, w hile. error is not only the pathw ay of danger

but of deformity.

4 . H uman N ature naturally scorn s falsehood in principle, and
yet prejudice, early train ing, psychologicalbias received from sur

rounding influences, theologicalruts, medicalruts, politicalruts,
soc ialruts, allw orn so deep bylong usethat smallmen getting in to
them cannot see out

,
or get out, have tended tolead in to dark

ness and mar the heavenly image of truth. Why is man thus

behind externalnature in his development Because he is the

last and highest phase of nature and has not yet reached his true

moraland S piritualera of unfoldmen t. I tmay require a century

to build a great cathedral, w hile a C ottage could be finished in a

mon th inthe same w ay it may require a thousand cen turies to

perfect the men taland moralstructure of man ,
w hich is so vast

in its possibilities as to take hold almost upon infin ity, w hile the
processes of evolution could develop the simpler externalphases
of nature in a vastly shorter time

,
j ust as it took million s of years

to develop a mammalafter a mollusk had been perfected.

XV . R E F I N E ME N T O F M A T E R I A I

O tber t/i ings being : equal, substances are exqu is ite, penetrating ,

pow erf ul, and endur ing in tneir effect inproportion as tbey a re

refined and subtile.

1 . N ature is fullof proofs of thislaw ; but I must treat it only
briefly here. T he grossest form of w ater 1 3 I ce. A more re

fined form, is ordinary Water, and this, w hen put in motion
, can

sw eep aw ay houses, forests and rocks . A stillmore

‘

refined form
is steam,

w hich is about 1 7 0 0 times aslight as w ater, and its tre

mendous pow er in driving the most ponderous machinery is w ell
know n . A grade of pow er vastly finer than steam is Electr icity ,

and this, un iting w ith steam far dow n in the bow els of the earth,

w illat times blow themountains asunder and cause half a con

tinent to tremble. H aving reached electricity, w e have found a
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principle so fine that it can penetrate more orless w ellalltan
gible substan ces.

2 . O f the exquisiteness and amazing pow er of n /a, dem
onstrations w illbe given hereafter.

3 . F iner than any of these is the A ttraction of G ravitation ,

w hich
,
according to the demon stration of L a Place, moves mil

lion S o f timesas sw iftly aslight, and yet is so mighty as to float

allw orlds on its breath and so exqu isitely gen tle as to yield to a

mote in the sunbeam.

4 . T he explanation of those w onderfulS oul- emanations w hich

are the qu icken ing pow er of men tality and by mean s of w hich

man is enabled to move outw ard and measure and w eigh sun s

and systems and tolook in w ard upon a stillmightier psychic
w orld, .I must reserve for the ten th C hapter of this w ork and for

a future w ork . A singleexamplemay be given here to illustrate
thislaw .

5. T he coarsest -

grade of heat is the form of O rdinary F ire,

or heated
.
metals .

’

A person may w arm himself by this, and he
w illoften feelw eak and tender afterw ard by the means. I f

he w arm himself by heat from the sun ,
w hich is agradefiner, he

finds itless w eaken ing and more enduring. If he w arm himself
by exerc ise or by man ipulation from some w arm magnetic hand,
not only are thelow er an imalbut the higher psychic forces put
more orless in to action , and hemay become permanen tly w armer

and stronger. T hus are the fine forces more saf e, pow erf ul, ex
quisite and endur ing than the coarser forces of the outw ard

w orld, such as ordinary heat, mineraldrugs, etc . T heir effect on
mentalaction is also much more direct and potent. T he great

healing pow er of colors w illbe treated of in the chapter on

C hromo- T herapeutics. T his princ iple 1 S modified somew hat by
the next.
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XV I . G R A DA T I O N O F IN S T R UME N T A L I T I E S .

F orce is exerted tnrougn a g radation of instrumen talities, tnegen
eralla w of positivepow er being that a coarse element is acted

on or quz
'

cbened by one w bic/i is finer
, t/i is aga in by one w bic/t

is stillfiner, and so on .

1 . T hus in the human system the bones are w ielded by the
muscles, w hich are a grade more subtile ; the muscles by the
nerves and blood, w hich are stillfiner ; the nerves and blood are

V italized and controlled by stillfiner an imaland psychic forces,
and these again by spirit, w hich is inconceivably fine.

2 . T he fine forces constitute positive pr1nc1ples pi pow er,
w hile the coarser forces are the negative and reactive principles .

I t is impossible for one grade of force to con troldirectlyanother
w hich is too much below it in fineness or in turn be con trolled
by it, any more than mealcould be retained by a coal- sieve.

G rosser elemen ts may have a reflex influence upon the finer
,

somew hat as the body may re- act upon the mind
‘

by having its

cruder elemen ts influence thoseless crude, and these agai n ,
those

w hich are stillless crude untilthemind itself is affected. T his

is a great negativelaw of pow er, and w e must not fallin to a Very
common

,

error that allpow erlies w ith spi ri t, regardless of coarser
re- active elemen ts.

3 . S ome of the L eading G radations in N ature are given in
'

F ig. 1 2 8, commencing at the outside and progressing in fineness
inw ard un tilw e reach S pirit, w hich is the positive pr inciple of

allpow er. T he finer forces radiate their pow er through the

w hole c ircle of elemen ts and forces, each force passing more or

less through those w hich are coarser than itself, but ‘

more imme
diately as a generalthing,

through the next grade of coarseness,

w hile this again permeates that w hich is stillcoarser and so on .

T hus Spir it giveslife to thevery finestethers or Spir itualF orces
these vitalize stillcoarser ethers

, such perhaps as Electr icity ,

n bt, etc . theselatter kindle up the gases and theliquids,
w hile they again permeate and perhaps dissolve the S olids .

T hus nature ever w orks on thelaw of G radation
, even sometimes

w hen it does not seem to do so.

4 . T heF oregoing P r inciples include theoutlines of the science
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taheplace, and sometimes of cities, islands and seas by an earth

qua/ee in order that terrestialharmony may be established. T he

g reatest un iversalsacr ifice is that of human life f or the higherlife to come.

H aving established thegeneralprinciples of harmony, I w ill
now notice their more direct application to colors.

XV I I . D I V I S I O N O F C O LO RS .

1 . H istoricalN ote. I n 167 2 , I saac N ew ton published his

theory that the ordinary w hitelight of the sun consists of differ

en t colors possessing differen t degrees of refrangibility. S till
earlier , how ever, in 161 1 , A n ton io D e

\
D omin is had used the fol~

low ing w ords C olors ar ise out oflight : of this I have no

doubt nay, they areonlylight itself.” "6 Isaac N ew ton -

adopted

the seven - fold division of colors as seen in the rainbow and
'

still
more distinctly in the solar S pectrum, namely the red, orange,

yellow , green ,
blue, indigo and violet. S ir D avid Brew ster con

sidered the red, yellow and blue as the three fun damen talcolors
out of w hich allother colors are made but H elmholz has '

show n

that each color of thespectrum is formed by its ow n independent

law of V ibrations , w hich is incapableof subdivision ,
and that there

is no overlapping of certain colors to make an intermediate color,
as red and yellow to produce orange, yellow and blue to produce
green , etc .

2 . When the reader comes to see how : colors are produced,
he w illun derstand that there are not only seven colors in the

sunlight w hich are uncombined w ith others, but many
-

“

times

seven . F ig. 1 29 w illShow how light is brought in to a dark room

by a very narrow open ing and by means of a prism scattered in to

its separate parts, or colors w hich fallupon a screen in an
!

oblong
rainbow - colored form called the solar spectrum,

the red being
refractedleast and the V ioletmost from a straight

‘line. S uppose

w emake an O pen ing in the screen at the poin t w here the orange

strikes it and then pass this orange ray through another pri sm

behind the screen ,
w illit be decomposed in to the tw o colors yel

low and red ? N o it w illremain exactly as it w as before, thus

show ing that it is a primitive and indivisible ray. T his is not

9" D e R adus V isus et L ucz
’

s
,
1 61 1 .
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s aying that orange cannot be made by mean s of red and yellow
p igmen ts, but that it is not so constituted in the sunlight.

3 . S ound and Color compared : T here is no harm in dividing
t he colors into seven division s on the N ew ton ian plan . I n fact

i t is rather a good division and harmon izes w ith the seven notes of
'

the musicalscale, C ,
D ,
E , F , G ,

A
,
B C an sw ering to red,D to

o range, etc . A s C is at thebottom of themusicalscale and made

w ith the coarsest w aves of air, so is red at the bottom of the C hto

:matic scale and made w ith the coarsest w aves ofluminous ether.

A s the musicalnote B requires 45 V ibration s
‘

of air every time
“

the note C at thelow er end of the scale requires 2 4 ,
or butlittle

F ig. 1 29. Decomposition of Light by the P rism.

o ver half as many, so does extreme V iolet require about 80 0 tril
llions of vibrations of ether in a second, w hile extreme red re

q uires , only about 450 trillions, w hich also are butlittle more

than half as many. When one musicaloctave is fin ished an ‘

I n speaking of numbers I adopt the F rench method of enumeration of three
'figures to a period,

usually adopted in A merica, instead of the more cumbrous

E nglish method of S ix figures to a period, so that w hen I say 80 0 trillion s I mean
What w e w ould callone billion the E nglish w ould designate

b y themore complicated expression one thousand millions, etc.
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other one commen ces and progresses w ith j ust tw ice as many
V ibrations as w ere used in the first octave, and so the same notes

are repeated on a finer scale. I n the same w ay w hen the scale
of colors V isible to the ordinary eye is completed in the V iolet

,
ah

other octave of finer invisible colors, w ith j ust tw ice as many V i

brations
,
w illcommen ce and progress on precisely the samelaw

,

as w illbe demon strated in the
'

chapter on C hromo- C hemistry.

T he shortest atmospheric w aves that ordinary cars can take cog
n iz ance of before the tones become too shrillto be perceived, are
about three and a third inches inlength, w hile the shortest violet
w aves, the effect of w hich can be perceived by ordinary external
vision ,

are times as short, as it requ ires V ibra
tion s, or in other w ords, 3 0 ,0 0 0

“

complete w aves of such color
to make one inch inlength. T helongest w aves of air w hich

can be perceived as sound by human ears are about 7 0 feet inlengthh w hich constitues thelow est’bass notes, w hile thelongest
complete w aves of ether w hich can be received in to human eyes

as color, w ould require some to to an inch, or not

far from fifteen m illion times as many as thelargest w aves of

sound require. D oes this prove that the
'

eye is capable of re

ceiving impulses of forcemillion s of times as exquisite as those

received by the ear By no mean s, as a far more
s
refined force

than mere w aves of air must necessarily w ork in connection w ith
them. (S ee C hap . E ighth, V I I . ,

W illit bean sw ered thatlight
moves miles a second w hile sound moves through the air

at the rateof only feet a second But the fine principleof
sound can be made to move as sw iftly aslight by aid of ap roper

conductor, as show n by the telephone, w hichhaslately been made

to carry the human voice on w ings of electricity en tirely un

aided by any magnet or electricalmachine. A seeming advan

tage i n favor of sound is that ordinary human ears can distin

guish from n ine to eleven octaves O f musicaltones w hile ordin

ary V ision cannot perceive quite one octave of colors, in fact can
take in only the seven N ew ton ian k

notes, or a septave. T his

w ould seem to show that human evolution has not yet reached

so far in to the refined elemen ts of V ision as it has in to the coarser

ones of sound, alldevelopmen t reaching coarser elemen ts before
they attain to the finer. Whilethe seven color arrangemen t is

Cmven ien t for somepurposes, w emay also have a stillmore funda
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men talclassification of only three colors to match the three

fundamen talnotes in the musicalscale, thefirst, third andfif th.

S ome trinaldivision s of colors w ills implify matters to the

reader
’
s mind and w illnow be given , although as w illbe seen

hereafter a divi sion of fourteen primary color rays w ould seem to

c onform to thelaw of C hem icaland molecular forces.

XV I I I .

— T R I A D O F PR IMA R Y C O LO R S .

A few w ords may be appropriate as to the threefold division
of representative Colors . We have.

R E D , an exciting color at nearly the cen tre of heat.

Y E LLOW
,
themedium color and cen tre ofluminosity.

BLUE a fine color w hich is cold
,
soothing, electrical.

Practically allcolors can be made out of these or could be if
w e could get a supply of the invisible red to assist in forming
V iolet and indigo and could find pigmen ts of absolutely pure red,
yellow and blue. We have also

4‘

XIX .

— A T R I A D O F S E C O N DA R Y C O LO R S .

O R A N G E composed of equalparts of red and yellow .

G R E E N blue and yellow .

PUR P LE blue and red.

XX.
- A T R I A D O F A C HR O MA T I C O R N E UT R A L C O LO R S . P L . I I

, 4 .

BLA C K composed of equalparts of red, yellow and blue.

WH I T E composed of five parts of red, three parts of yellow ,

and eight parts of blue.

G R A Y (normalgray ) , composed of black and w hite
T his is given from the formula of eminen t artists and w ould

seem to prove that after allblack is w hite, and w hite is black
,

but not quite. I t cannot_ be ver ified entirely in practice from
the impurity of pigments. When w e callthem neutralw emean
n eutral

, C hromatically speaking, as they have no espec ialhues,
but w hite is the most positiveof allcolors as toluminosity.

T he folly of calling black the absen ce of colors is now done aw ay
w ith among the in telligen t, although it is really caused by the

absorpt ion of allcolors. N ormalgray is the most neutralof all
c olors and does not make discord w ith any.
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XXI — A T R I A D O F PR IMA R Y G R A Y S .

R E D G R A Y , or R U S S E T , composed of normalgray and red.

Y E LLOW G R A Y , or C I T R I N E , of normalgray and yellow .

BLUE G R A Y ,
or O L I V E , of normalgray and blue.

XXII .

— A T R I A D O F S E C O N DA R Y G R A Y S .

O R A N G E G R A Y
, composed of normalgray and orange.

G R E E N G R A Y , green .

PUR P LE G R A Y
,

purple.

O range G ray and R ed G ray are sometimes called BR O WN .

XXII I .
— T R I N A L D I V I S ION O F T I N T S A N D S HA DE S .

I st. L ight tints of a color in w hich some w hite is in troduced,
aslight yellow ,

light blue,light green ,
light gray,light green ~

gray,light blue-

gray, etc .

2d. M edium grades of color
,
such as ordinary yellow , pur

ple, red-

gray, green
-

gray, etc.

3 d. D arh S hades of Color
, in w hich some black is in tro

duced, as dark yellow ,
dark blue, dark green ,

dark red, dark gray
dark red-

gray, etc . T hese are said to have alow er tone.

XXIV .

—T R I N A L D I V I S I O N O F H UE S .

T he three basic colors, red,
‘
yellow and blue, should have‘

a

defin ite mean ing and for this reason it 18 not so correct to . say

green
- blue, orange- red or green

-

yellow , as it is to say blue-

green ,

red- orange, yellow -

green ,
for the great cen tralcolors are not to

bend to the secondaries but the secondaries to them. F rom

the imperfection oflanguage, how ever, w e sometimes are forced

to say reddish-blue, yellow ish-blue, bluish- red, etc . ,
and by these

terms w e mean blue w ith a very slight tint of red, blue
-

w ith a

slight tin t of yellow , red w ith a slight tin t of blue, etc. A

generalthreefold division of the secondaries may be made as

follow s

O R A N G E , combination of red and yellow .

R E D - O R A N G E ,
red and yellow combined, w ith red in excess .

Y E LLOW- O R A N G E , red and yellow combined, w ith yellow in

excess.
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G R E E N , combination O f yellow and blue.

Y E LLOW-G R E E N , yellow and blue, w ith yellow in excess.

BLUE - G R E E N , yellow and blue, w ith blue in excess.

PUR P LE , combination of red and blue.

BLUE - PUR PLE ,
red and blue, w ith blue in excess.

R ED - PURP LE ,
red and blue, w ith red in excess.

F or further study of thecolors see plate I
,
in w hich the

part of purple nearest the blue is blue-purple, that nearest the

red is red-purple, that betw een these poin ts near the periphery is

deep medium purple, that near the cen tre,light purple, and so

w ith the other hues, w hich may also be represen ted in fig. 3

of same plate. A s I have said V iolet cannot be exactly repre

sen ted by any tw o pigmen ts combined, but I have had a blue
purple placed on the plate as the nearest representation of the

violet.
XXV .

—N O ME N C LA T UR E O F C O LO R S .

1 . We have thus a very simple and yet comprehensivenomen

clature of colors by mean s of w hich w e may use prec ision of

expression on this subject, a thing in w hich scien tists them

selves are somew hat defic ient. F or instance if w e take dif

feren t color combination s in w hich red is used, w e have such

terms as reddish black, dark red-

gray, red-

gray (russet) ,light
red-

gray, red,light red, verylight red or pink ,
reddish w hite,

red- orange,

red- purple
,
reddish- blue, reddish-

yellow ,
red w ith a

very Slight t int of blue, as in carmineor crimson
,
light red-orange,

dark red orange, orange, yellow - orange, light orange, dark

orange, orange gray,light orange
-

gray, dark orange
-

gray, pur

ple,light purple, dark purple, pii rple—gray, -light purple-

gray,

dark purple—gray, etc . T hese are some of the terms w hich in

clude more orless of red, and the other colors can be varied on

the same principle.

2 . T he chromatic hues consist of the primary and secondary

colors
,
and also appear more dimly in the primary and secon

dary grays, etc . T he achromatic or neutralcolors include the
black, gray and w hite. S ome choose to give the comb i nation of

tw o secondaries the name of tertiaries thus
,
for in stance, green

and purple are said to form the tertiary olive or blueg ray . But
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the other method w hich I have adopted is much S impler, and
amounts to the same thing, thus

Blue,
R ed,

) Y ellow ,G reen
I Blue.

Blue-G ray.

I n other w ords
, purple and green include the three primaries

and blue besides, and as the three primaries w hen
.

combined in

a certain w ay make gray, it w ould have been much simpler to

have said i n the first place that blue-

gray is formed by combin

ing blue and gray, as s ign ified by the name itself. I n the
l
same

w ay green and orange form yellow -

gray ; orange and purple,
red-

gray.

XXV I .

— T R 1A D O F C O LO R S , T O N E S A N D F O R MS .

Before proceeding to illustrate harmony of colors,let us

pause a momen t to notice a threefold arrangement also in sounds

and forms. T he delightfultri- chord in music, called the tr iad
,

consists really of theleading fundamentalsounds, by modifying
w hich allmusic is formed. T his, how ever, is w ellunderstood
and I w illdw ellbriefly on the triad ofleading forms

,
the trian

gle, the hexagon , and the circle. T he tr iangle,likethe red color
to w hich it answ ers, is bold and stimulating and the coarsest of

forms, as that is the coarsest of colors . T he circle, answ ering
to the blue color, and the type of allcurvature, is soothing and

fine in its degrees, w hile the hexagon ,
like the yellow colon—is the

medium betw een extremes. T he triangle abounds in spirited,

hard
,
crystallic substance, such as the diamond

, zinc - blende, mag

netic iron ore, fl uor - spar, topaz, arragon ite, and various octohe

dron s and rhomboidalforms. T he hexagon is doubtless the

most admirable of allangular forms, combin ing s piritedness of

angles w ith regularity of con tour, a character w hich i slacking in
tr iangles and octagons . H ence it is a favorite form in nature,

being found in honeycombs, crystalof quartz, ice, calcareous
S par, beryl, apatite, snow - crystals, w hich are either hexagonalor
atleast arranged in six division s, cellular tissues in many vege

table and some an imalgrow ths, etc . T he circle and the blue
color, w hich it matches, are found beautifully combined in the S ky



https://www.forgottenbooks.com/join


66 HA R MO N I C L A WS O F T H E UN I V E R S E .

light yellow -

gray,light yellow -

green—gray,light green-

gray, .light
blue-

green gray,light blue-

gray ,light blue-purple or V iolet-gray,light purple-

gray,light red- purple gray,light red-

gray,light red
orange gray,light orange

-

gray, andlight yellow - orange gray,
w hich completes the c ircle 4 is the

l

circle of medium grays, as

yellow -

gray, yellow -

green gray, green gray, etc . , around thec ircle
as before 5 is the c ircle of dark grays, such as dark yellow -

gray,
dark yellow green gray, dark green gray, etc. T he dark orange

and red gray are often called brow ns . T hese grays form ex

quisite colors for buildings, forladies dresses, etc .

4 . Bylooking at the inner C ircular portion of Plate grada

tion off orm in the shape of the circle w illbe seen , w ithin w hich

gradation of hues extending around the circle is given , as also
gradation of tints in w hich the colors fade aw ay in to thelight as
they move inw ard tow ards the star. L et us notice these grada
tions more minutely.

I st, w e have G radation of D I R E C T I O N in the circle.

2 d
, G radation of H UE S in the follow ing order : red, red

orange, orange, yellow -orange, yellow , yellow -

g reen , g reen ,
blue

green , blue, blue-

purple, purple, red-purple.

3 d, G radation of T I N T S and S HA DE S as deep red, medium

red,light red or pinh, deep orange, orange, light orange, deep

yellow , yellow ,
lightyellow , etc.

XXV I I I .
— G R A DA T I O N O F C O LO R I N T H E S P E C T R UM .

I . When the sunlight passes through a slitleading in to a

darkened room
, and then through a triangular piece of glass

called a prism, as in fig. 1 29, the rays oflight are separated by
refraction in to their constituen t colors on the same plan as in

the rainbow ,
and fallin an oblong figure upon the O ppositeWall:

T his oblong combination of colors is called the
~
S olar Spectrum

( see Plate and being. nature
’
s direct arrangemen t Should be

w ellstudied in this and suceeding chapters, aslaw s of vast im

portance w illbe found in connection therew ith. Both the red

end and the violet end of the spectrum fade off into black, at
w hich point the chromatic hues cease, although the realsun
pow er extends far beyond the visible portion at each end, as w ill
be seen hereafter. T he follow ing diagram w illgive a rude idea
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of the colors of the spectrum, the Classification to theleft of
w hich w illbe thoroughly demon strated in the chapter on C hromo

C hemistry, and that at the r ight, in the chapter on C hromo

T herapeutics.

C ooling

D ark V iolet. S ooth‘

cmmm m"

V iolet- I ndigo .

N erves
I ndigo.

Electricity
I ndigo-Blue.

Blood.

Blue- G reen .

Y ellow -G reen .

A mma

C ulminationof L ight
Y ellow - O range.

N erves.

E xcit

C ulmination of H eat.
Blood.

F ig. 1 3 1 . T heS olar S pectrum A nalyzed and S ystematized.

2 . WhereI have it Culmination of Electr icity , the old method
w as to denominate it A ctinism or chemicalf orce, but Prof. D raper

and other Scientists have S how n that this is a m isnomer, as

chemicalpow er
, only of another kind

,
dw ells as much at the red

end of the spectrum as at the V iolet end. I n the chapter on

C
'

hromo C hemistry this matter w illbecome doubly clear . A n

array of facts in chapter third w illbe adduced to Show that the

colors of the finer end
—

of the spectrum are electricaland mag

netic in their nature, w hile those of the coarser end, reaching to
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yellow -

green inclusive, are thermal
,
or heating in their nature.

T he rays j ust below the red in the i nvi sible portion
,
w hich are

the hottest of all
,
I have termed thermelfrom the G reek (640 M )

therme, heat. F or fulldescription s of it, see C hapter F ifth
,

XXI I I , 5, 6, 9, etc .

3 . F rom thelow er to
'

the upper black the progression i s

tow ard superior coolness and fineness of V ibratory action
, and

pow er to soothe the nerves

4 . F rom the upper to thelow er black, the progression is

tow ards superior w armth,
coarseness and an imation .

5. F rom both ends to the yellow , the progression is tow ardsluminosity ; from the yellow dow n w ard it is tow ard the coarse

grade of shadow ; from theyello w upw ard, tow ard the fine grade

of Shadow .

6. T here is a trinalseries of gradations in thepeculiar poten
c ies of colors, the cen tre and climax of electr icalaction w hich

cools and soothes the nerves being in the violet
,
the climax of

electr icalaction w hich is soothing to the vascular system being in

the blue, the climax ofluminos ity '

being in the
‘

yellow , and the

climax of thermism or heat in the red, and espec ially in the

thermelj ust below the red. T his is not an imagin ary division

of qualities, but a realone, the flame-like red color having a prin

ciple of w armth in itself
,
the blue and V iolet, a princ iple of

“

cold
and electricity. T hus w e have many styles of chromatic grada

t ion in cluding progreS sion of hues, O flights and S hades, of fine

ness and coarseness
, of electricalpow er,luminous pow er, thermal

pow er, etc . I n Plate 3 , the colors are ranged in a C ircle
O pposite those w ith w hich they form a Chemicalaffin ity, as the
blue opposi te the red, etc .

7 . T he follow ing gives Someleading G radations of tw o colors
f romlight to shadow .

Bluish White, (as in zinc) .
V erylight blue.

V erylight blue-

gray.

Light blue.

Light blue-

gray.

Blue.

D ark blue.

D ark blue-

gray.

Bluish-black, or blue-black .

Y ellow ish White (magnesia) .

V erylight yellow .

V erylight yellow -

gray.

Light yellow .

Light yellow -

gray.

Y ellow .

D ark yellow .

D ark yellow -

gray.

Y ellow ish black.
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:

8 . T hese, of course, may be varied in differen t w ays. T he

other colors may be carried through the same gradations. I n

fact, nature
’
s gradations are infin i tely diversified. T here are

gradation s of con trasts, and con trasts of gradation s, and grada

tions of gradations w ithout end in colors, forms
, motions and

sounds. T he gradation of colors in the solar spectrum and the

foregoing names are a somew hat more direct follow ing out of

nature than those of the colored C ircular plate.

XXIX . H A R MO N Y O F C O N T R A S T I N C O LO R S .

S ee Plate I L , F ig 1 .

I . Chevreulof F rance first discovered and developed as a.

science the harmony of con trast in colors, and his theory so im

proved the effectiveness of the fabrics of F rance as to make

their superiority OVer those of other nation s quite apparent,
especially at theWorld’s F air held in L ondon in 1 851 , and set

the people to studying his w orks w hich simply exhibited w hat

nature had been exemplifying and trying to teach through
, all

the ages. I n fact it w illbe show n in another part of this w ork,

just how , by means of chemicalaffin ity, allcontrasting sub

stances and forces naturally tend tow ard each other and develop
each other.

2 . But how shallw e ascertain the realharmon ic con trasts of

any color ? By simply getting its complemen t. T hus if w e take
the tr iad of colors as our

'

scale, w ehave red
,
for instance, forming

a , con trast
_

w ith the combined result of the other tw o colors,
yellow and

“

blue, w hich is g reen , yellow form i ng a con trast w ith

red+ blue= purple, and blue w ith yellow + red z orange. We

may on this princ iple then con struct

3 . A T A BLE O F H A R MO N I C C O N T R A S T S .

R E D and G R E E N contrast harmoniously.

Y E LLO W and PUR P LE

BLUE and O R A N G E

R E D - G R A Y and G R E E N -G R A Y

Y E LLO W - G R A Y and PUR P LE - G R A Y

BLUE - G R A Y and O R A N GE - G R A Y

R E D - P U R P LE and Y E LLO W - G R E E N

R E D - O R A N G E and BLUE - G R E E N

Y E LLO W—O R A N G E and BLUE - P UR P LE
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L I G HT R E D - G R A Y and L I G HT G R E E N - G R A Y contrast harmon i

ously.

D A R K R E D - G R A Y and D A R K G R E E N - G R A Y

D E E P - BLUE and D E E P - O R A N G E

4 . T heleading con trasts of color are presented on the title
page in connection w ith the contrast of form i n the hexagon .

T he tendency of a color to in tensify its con trasting hue near it,

may be seen bylooking at the S ix smallcircles w ithin the hexa

gon . T he gray on the inside of allof these is precisely the same,

and yet the red r ing gives its in terior a green ish cast, the green

r ing brings out the red slightly, the purple a yellow ish tin t, the
yellow a purple tin t, etc .

5. A little more exact arrangement of contrasting hues I S

arrived at in connection w ith the seven colors of the spectrum,

w hich is nearly as follow s

R E D contrasts w ith green w ith a Slight V iolet cast.
O R A N G E contras ts w ith indigo or indigo- blue.

Y E LLOW con trasts w ith violet or bluish purple.

G R E E N contrasts w ith red w ith: slight V iolet.

BLUE con trasts w ith red- orange.

IN D I G O contrasts w ith orange.

V I O LE T con trasts w ith yellow .

6. I t is not to be considered that the colors w illbe absolutely
discordan t if many variations from the above plan are adopted,
as blue con trasts very w ellw ithlight red or yellow ,

etc . A ny

t w o contiguous colors of the chromatic scale are alw ays discord

an t, j ust as are any tw o con secutive notes of the musicalscale.

T hus red makes discord w ith orange, orange w ith yellow , green

w ith blue, etc . , except w hen they blend by a gradation .

7 . T he neutralcolors, black , gray, w hite, are not positively
d iscordan t w ith any, and yet they have their effect. C hevreul
admits that blachlow ers the tone of allcolors , w hite highten s

the tone or depth of all, and gray makes them seem more brillian t
by con trast. H e con siders that w hite comb ines best w ithlight
blue, then w ithlight red, and badly w ith orange ; w hile black
combines best w ith red or rose, then w ith orange, then w ith

yellow , and poorly w ithlight green .
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XXX . H A R MO N I C C O LO R S I N A R C H I T E C T UR E .

1 . T here i s such a great pressure of importan t matter that

should '

be set forth w ith reference to the harmony and philosophy
of colors that my application s of the subject to human art must

cessarily be brief.
2 . N ature

’
s con trasts do not consist of an tagon i sm or con

trar in
‘

ess, on the con trar ia contrar ibuslaw
, but of spirited diver

s ity on thelaw of un ity. H ow w ould a w hite houselook w ith

the corn ices and trimmings pain ted jet black I S peak of this

w ork of man because, in nature, I can find no such abomination s

to quote from, or atleast none excepting in cases of ruin or con

vulsion w hich temporarily suspends regular processes. Although
w e may rarely ever see a person so rude in harmon ic perception

as to have his residence thus bordered w ith black,like a blot on
the fair face of things, yet many there are w ho w illhave the

body of their houses
“

almost w hite
‘

and the trimmings so dark

that they seem to be dressed in mourn ing.

3 But s uppose w e have a house pain ted in its main body
w ith alight yellow -

gray, w hich is nearly cream- colored, and

trimmed around the w indow s, piazzas and corn ices w ith a dark

er yellow -

gray, sufficien tly con trasted to be very distin ct w ithout

violence, w e have then a harmon ic contrast, the pr inciple of un i

ty being the yellow -

gray w hich binds
.

both colors in a brother

hood w hile the prin c iple of diversity i s
‘

the difference oflight
and shade betw een the tw o.

4 . A nother S tyle of harmon ic con trast w ould be to trim the

same yellow -

gray house w ith a purple-

gray of equaldepth of

S hade, as
'

in Plate 5. I n this case the pr inciple of un ity con

s ists in their both being of the same tone of gray, and the same

depth O f hue, w hile the diversity consists in difference of effect
betw een the yellow and purple, each of w hich brings out the pur
i ty of the other by con trast.

5. A gain w e may have a gracefulP rog ress ion of Contrasts by
havinglight yellow -

gray for the body, medium yellow -

gray for

the innerlines of the corn i ces and dark yellow —gray for the outer

‘

6. S oft hues of red gray for a house are exceedingly tasty ,

as they con stitute a pleasing con trast w ith the green of the foli
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age, and so are the differen t tin ts of the green
-

gray, if the green

is not made too prominen t, from its analogicalharmony w ith the
foliage.

7 . O ne great charm of a coun try home is to have soft but ef

fective con trasts of color as w ellas those con trasts oflight, shade,
and forms exhibited in verandahs

, bay
- w indow s

,
tow ers

,
project

ing roofs, angles, etc . In architecture a con trast of con trasts and

g radations is O ften very effectively exhibited in the bold angles,
and straight lines, softened dow n by curved ornamen ts

, espe
cially in the G othic style, and also in the

‘

N orman arch w hose

curves are rendered S pirited by in troducing straightlines -

and

angles w ithin the arch itself . T o render the effect complete
there S hould be a contrast of colors also.

8 . T asty R esidences arepain ted w ith thetr immings and bolder
lines darher than the body of the house. T his gives alook of

strength; and seems to be most in harmony w ith nature
’
s great

dome- w ork of the S ky in w hich the sun fills the middle portion
w ithlight, and shades it O ff at the horizon w ith more sober hues.

O f course w e cannot pain t a hundredth part as beautifully as na

ture does, but w e can follow her geiieralpr in ciples afar off. T he

con trasts of differen t colors of stone to form the arches of w in

dow s and doors are very pleasing, if not made too distinct and if
in harmony w ith the rest of the building.

9 . Within the H ouse the hues can be made more of delicate
con trasts, and more ofless of gradation of shading and tin ting
can be used. What the w ealthy should aim at in their resi

dences, is to have the w alls Shaded off and varied w ith a soft and

cheerfulground w ork of color, in the midst of w hich Skilled ar

tists should paint their scenes, not of bloodshed and horror as on

the w alls of the Palace of V ersailles, but oflandscape, of impor
tan t historicaleven ts and of that w hich appeals to the true and

the beautiful. T hus the storm may rage w ithout, and the great
bustling w orld may have its corrupting influences, but w ithin

the sacred precincts of home, forever photographing their spirit

upon the souls of the family and V isiting friends, are the bloom .

and verdure of nature, or some scene of grace and merriment
,
or

a radian t and pleasing group of human forms engaged in some

high purpose. T hese, of course, should not bebrought out w ith

glaring colors, but modestly and yet r ichly, so that moreandmore
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clothing, just as others must have V iolen t con trasts of voiceand

gesture in oratory before they w illadmit there is any eloquence.

T his comes from '

an undeveloped and stupid condition of the fin

er perception ,
so stupid in fact that they must have blow s that

w illalmost overw helm a sensitive person ,
before they can feel

them. I t is in harmony w ith a brillian t climatelike that of A mer
ica, how ever, that thepeople should adopt somew hat gayer colors
than w ould be most suitable in E ngland. While ourladies as a

w hole possess exquisite taste in dress scarcely equaled in Paris,
some of them have stillcertain faults, such as being alittle too

gaudy and going to the extreme of fashion , although these ex

tremes may at times be devoid of taste, common sen se, health
fulness or adaptation to their form or complexion . While our men

can bow to fashion so much as to w ear overcoats w hich dangle
around their heels, making them resemble somew hat acrudely
dressed w oman

, or a little boy in his father’s coat, oii r ladies
w ear skirts that drag in themud

,
so that w alking becomes a con

stant burden from the w eight of drapery that they must ever be
lugging around in their hands.

8 . T he S train ing after E f ect, and violati on of truth by the

useof pain ts, enamels, bleaching and dyeing processes, are resent
ed by nature, for just as soon as the pores of the skin become
habitually clogged w ith these paints and enamels

,
and poisonous

dyeing materials are resorted to, realdy ing begin s to take place
,

the blood movesless briskly, the skin grow s morelifeless, the
eyes grow less sparkling,

and themovemen tsless elastic. Walk
ing and exerc ising in the open air, sunlight, bathing, man ipula
tion of the w hole body, and simplenour ishing food, w illgradually
and surely bring nature

’
s imperialstamp of beauty and pow er,

and prevent allneed of these falsehoods and deception s in the

w ay of ornamen tation .

XXXII . C O LO R S I N F LO R I C ULT UR E .

1 . While at the G ardens of V ersailles near Paris in 1 868, I

w as strii ck w ith thebeautifuleffect of contrastinglines of flow ers,
as w ellas the exquisite gradations and angles and curves in the

flow er beds themselves. S ometimes a bed w ould be bordered
w ithlonglines of purple or V iolet flow ers runn ing parallelto an

otherline of yellow flow ers of about the same size, sometimes
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clusters of flow ers of one color w ould con trast w ith clusters of

another color, sometimes masses of redleaves and flow ers w ill
be encircled w ith con trasting masses of green foliage, etc . All
tasty parks and landscape-

gardens now in our country and

E urope pay much atten tion to the harmon ies of color .

2 . F or valuable hints w ith reference to . the arrangement and

grouping of flow ers, the colors of drapery, etc. ,
I w ould refer

the reader to C hevreul’s “ H armony and C ontrasts of C olors .

”

I w illcondense some of his ideas about the grouping of dahlias,
etc . T he three first groups below con sist of five dahlias each
and constitutequincunxes : the other groups haveseven dahlias

T hesemay be grouped as follow s

1 . F our O range D ahlias w ith Purple D ahlia in cen tre.

2 . F our Purple D ahlias w ith Y ellow D ahlia in cen tre.

3 . F our Y ellow D ahlias w ith Purple D ahlia in cen tre.

4 . S ix S carlet red D ahlias w ith White D ahlia i n cen tre.

5. S ix White D ahlias w ith S carlet red D ahlia in centre,

6. S ix Pink D ahlias w ith White D ahlia in cen tre.

3 . T he follow ing is alinear ar range

ment, w ith blue as its centre of unity in

themiddleplant 7

1 . R ed C hrysanthemum.

2 . Y ellow ‘

C hrysanthemum .

3 . White C hrysanthemum .

4 . O range C hrysanthemum .

5. Large Blue A ster .

6. O range C hrysanthemum .

7 . White C hrysanthemum.

8 . Y ellow C hrysanthemum .

9 . R ed C hrysanthemum .

O neleadinglaw of un ity in the above groups consists in having
the same style of plan t, w hile the diversity con sists in the con

t rasts of colors. G radations of color, as w ellas in the forms of

grouping might be suggested, but S pace islacking.

4 . T he follow ing is anotherlinear ar
rangement of P rimroses.

1 . R ed P rimrose

2 . White P rimrose.

3 . O range P rimrose.

4 . Lilac P rimrose.

5. Y ellow P rimrose.

6. V iolet Brow n P rimrose.

7 . White P r imrose.

1 . R ed P rimrose, and so on ,
repeating

as above.
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XXXII I . S Y N O P S I S O F H A R MO N I C L A WS .

I n review ing our ground w e find the follow ing greatlaw s
draw n from the divine teachings of nature, and con stituting a

basis upon w hich alledifices of science and philosophy must be
built if they are to assume eternalfoundation s

1 . T hepr inciple of Un ity un iversalin nature, exemplifies the
divine O neness and A ttraction as w ellas the divine F atherhood,
also human F atherhood and thelaw of O rgan iz ation w hich is the

un ify ing principle of allf amilies, societies and nations .

2 . T his Un ity is proj ected into boundless D I V E R S IT Y thus ex

emplify ing the divineR epulsion and Infin ity of R esources andpro

claiming thelaw of I ndividualL ifeand F reedom.

3 . N ature
’
s g reat L A W O F H A R MO N Y is the equilibrium of the

'

pr inciples of Un ity and D ivers ity ,
exemplify ing the un iversalrule

of L iberty combined w ith L aw ,
of Centrifugalbalanced by Gen

tripetalF orce, of I ndividualEfiort w orhing w ith F raternalO r
gan iz ation , of R epulsion and A ttraction vitaliz ing andperfecting
each other, of Impulse and pass ionalP ropulsion harmoniz ed by
the divinelaw of R ight and self - control.

4 . G R A DA T I O N or regulated PR O G R E S S I O N is one
‘

of theg reatleading methods in w hich natureman if ests this Un ity and D iver-3

sity . I ts course is ever tow ard somepr inciple of excellence
, being

manifested through allthe details of the un iverse and carry ing the

w hole upw ard tow ard superior conditions, and never dow nw ard

tow ard inf eriority, ruin or death excepting temporar ily and f or

the sahe of a higher perf ection to come. I t is a prominentlaw of
beauty by means of w hichlights, shades and hues progress into

each other and blend ; f orms move by infin ite steps in curvature,

musicaltones and oratory pass into gracef ulsw eeps and climaxes,
w hile in society ,

this sameprinciple sof tens dow n the angles and

bluntpoin ts of li e.

,4

5. C O N T R A S T is the bold and spirited method by w hich nature

man if ests her Un ity and D ivers ity ,
combin ing tints

,
shades and

colors in masses , f orms in angular proj ections, and allthings in
decided transitions . I t is themasculinesideof nature, andpresents

that display of pow er w hich w e term S ublime, j ust as G radation
is the F emin ine or gracef ulside,belong ing to the beautiful.

6. A N A LO G I C A L H A R MO N Y is seen in nature in thef orm of some
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r uling characteristic throughout herleading depar tments, as , f or
instance, the blue color w hich predominates i n the shy . I n art on

the sameplan aleading tone of color is adopted throughout a pa int
ing , a certa in Key

- notef or a musicalcomposition ,
etc.

7 . V I O LE N C E and F LA M I N G C O N T R A S T are except ionalman i

f estations of nature,
“

allow ed only rarely and br iefly f or some

important end.

8 . N ature
’
s unrestricted g row th is never discordant.

9 . AllB eauty and allN aturalG row th exemplify M oralan d
SpiritualP erf ection . Allobj ects w hich do not do so are def orm

ed. T he person w ho takes cogn izance of sun s, stars
,
leaves,

fl ow ers, trees,landscapes and sounds as merely an assemblage O f

forms
,
colors

,
and tones devoid of this diviner expression , i s

.blind and deaf to the pr inc ipalmean ing of the un iverse, and can

never attain to the conception of H igh A rt. L et those w ho de

cry realBeauty then remember that they are condemn ing g

the ex

pression of the I nfiriite G oodnes

I O . A daptation ,
w hich rules throughout nature, suspends tern

porarily at times the direct express ion of B eauty andgoodness f or

thepurposeof introducing some higher G ood.

I I . T ruth is the voice of allnature, and S O - C alled w orks of art
'

w hich pervert it must prove failures .

1 2 . Elements aregenerally penetrating , exqu isite, saf eandpow

erf ulin their ejfect on man in proportion as they are refined and

subtile
1 4 . Colors;lihe M usicalT ones, are divided into seven distinct

notes, and stillmore f undamen tally in to three, constituting the

T r iad of thefirst
,
third andfif th F orms also present theirpar

1 5. I n order thebetter to understand the greatlaw s of things,
I w illhere presen t more fully than in the preceding pages some

of theleading tw ofoldand threefold divisions of mind and mat

D UA L D I V I S I O N S O F T H E U N I V E R S E .
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L ight,
R epulsion ,

Positive F orces,
C entrifugalF orce,
T in ts of C olor,
C hromatic C olors,
M asculin ity,

S traight L ines,
M agnetism,

H eat,

Alkalies,
Electro- Positives,
O rgans of the R ight side,
Warm or T hermalC olors,
L uminous O rbs or S un s,

T R I N A L D I V I S I O N S O F T H E UN I V E R S E .

T riad of Primary C olors
T riad of S econdary C olors :
T riad of A chromatic C olors
T riad of Primary G rays

T riad of S econdary G rays

T riad of C hromatic F orces
T riad of A chromatic Qualities
T riad of O utlines
T r iad of F orms

T riad of M usicalN otes

G eneralD ivisions of the V is

ibleWorld
1 6. I n the foregoing the D ualdivisions arecontrasts and

the T rinaldivisions, gradations . T hus w e see that nature,

though at first thought it seems to belawless in its w onderful
freedom, is after allgoverned by themost absolutelaw ,

allher
great machinery w orking w ith mathematicalprec ision , her foun

tain s, cataracts, etc . , describing parabolic curves, her w orlds mov

ing in ellipticalspirals through the Heavens and around some

centre of un ity, w hile the force of G ravitation , L ight, etc. , is

S hadow

A ttraction .

N egative F orces.

C en tripetalF orce.

S hades of C olor.

A chromatic C olors.

F emin in ity.

C urves.

D iamagnetism.

C old.

A cids.

'

Electro- N egatives.

O rgans Of the L eft S ide.

C old, ElectricalC olors.

N on -luminous O rbs or ‘

Planets.

R ed, yellow , blue.

O range, green , purple.

Black, gray, w hite [gray.

R ed-

gray; yellow -

gray, blue
O range

-

gray, purple-

gray,

green
-

gray.

H eat,light, electricity.

T ints, hues, Shades.

S traightlines, angles, curves.

T riangle, hexagon , c ircle.

’

F irst, third, fifth.

S olids,liquids, gases ; also
L and, w ater, sky.
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inversely as thesquare of the distance from the influencmg orb.

Wemay fire a cannon ballinto the air in any possible direction ,

or at any rate of S peed, and not for a momen t can w e make it
vary from the most absolute gradation of motion

,
w hile if sen t

in any but a verticalpathw ay, it w illdescribe also a perfect gra

dation of D irection, follow ing nature
’
s favorite and beautifulcurve

of the parabola. T he rainbow rears its semi- circle and assign s
just such a relative w idth to each color throughout, each tree

approximates the form of an ellipse, or oval
, or spire, or many

sections of an oval, w hile everyleaf and blade of grass and flow er

I S carved out and posed on the most exquisite princ iples, in gen
eralafter some one or more sections of a cone

r7 . H armony of colors is now a science. I t should nolonger
be said that this and that combination of colors is a merematter

of taste. O f course taste must ‘«-have something to do w ith it, as

the principles of harmony may not alw ays be correctly applied
w ithout it, but certainrules can belaid dow n w hich place many
poin ts beyond guess w ork or caprice of taste. L adies of refined

taste have in generala perception of colors and their harmon i

ous relations quite superior to that possessed by gentlemen ,

partly from having more practice w ith colors, and partly from
possessmg a finer intuitionalnature. I n fact some of our sex w ill
need allthe rules and allthe sc ience they can command on the

s ubject, to enable them to equalin chromatic taste manyladies
w ho have had no rules excepting w hat their finer perception s

have given them.
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C H A PT E R S E C O N D .

I N S UF F I C I E N C Y O F T H E P R E S E N T T H E O

R I E S O F L IGH T A N D F O R C E .

I .

— S C I E N C E A N D PH ILO S O P HY S HO ULD BE C O MB I N E D .

1 . S c ien tists are spann ing more and
‘

in ore of the un iverse and
w eighing and measuring allthings in their scales . T heir acu

men in many fields of investigation has been so marvelous that
allmen have had to bow to their authority. F rom theirlabori
ous researches in many direction s I have received great instruc
tion and S hallever be gratefulfor the immen se assistance w hich
I have derived from them in the various fields of hhman thought.

2 . While I w ouldlook w ith this admiration upon their efforts
and w ith allhumility upon my ow n pow ers as being quite in
competen t to tread in many fields w hich they have graced, still
it seems to me that they have failed to reach fundamen tal.
principles. N ot for a momen t w ould I do so base a thing as to

disparage others in order to establish any theory of my ow n ,
for

T ruth, supreme -T ruthi s the great centrallight, andlet no man

dare to hide or falsely color a single one of its radiantlines. I t

seems to me that
'

they have not suffic ien tly combined philosophy
w ith their sc ien ce, so that their facts might be crystallized in to
great truths by comprehen sive generalization s, but have dw elt
too much upon externalspec ialties

,
as A gassiz himself once

admitted.

3 . A n c ien t sages scorned as vulgar the I nductive P rocess of
R eason ing w hich brought them dow n to every day facts and gener

ally adopted theD eductiveM ethod. S in ce L ordBacon
’
s teachings

have been given to the w orld men have sw ung to the other ex

treme of induction . I t seems not to have occurred to many

people that induction and deduction S hould never be divorced
that w e Shouldlook upw ard to causes and dow nw ard to effects
w ith the same glance as far as possible using the in tuitionaland
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IV .

— E LE C T R I C I T Y .

I . Being badly at sea then w ith reference to Chemicalforces,
how is sc ience w ith referen ce to the great pow er of E LE C T R IC
I T Y ? S cientists are stillquite undec ided as to w hether electri c
ity is a single fluid on the theory of F ranklin ,

or tw o fluids on

the theory O f D ufay, or no flu id at allbut simply a vibration

of
xpolarized atoms. If the atoms are polarized, w hat polarized

them

2 . H ow are the vibration s started and con tinued ? Just how

does friction excite electric ity ? D oes the instrumen t that f ric

tion izes take hold of the fluid and move it along
3 . What is thelaw of movement w ith electricity, over the

surface of atoms, through their axialportion or how

4 . H ow is I nduction produced, and how Conduction , and A t

traction , and R epulsion ,
and M agnetism and D iamagnetism

5. A mpere admits that M agnetism is one form of Electric ity.

C ertainly, but w hat form is it, how are are its curves produced
and how can steelhold its magneti sm permanently While iron
cannot

6. H as any one ever yet received an exact idea of What is

mean t by positive and negative Electr ic ity
7 . [s Electr icity a cold or w armprinciple .

9
If . cold, tony does

it sometimes produce the greatest neat know n to man If w arm,

w /i ence i ts contractivepow er ?

8 . Electricalscience, then ,
is stillin a vague condition and

the unfortunate thing about it is that many w riters on the sub~

ject are quite unaw are of its imperfections and affirm that all
the facts of Electricity can be explained by either F ranklin’s or

D ufay
’
s theory;

” We have seen that none of theleading facts
can be exactly explained by them.

V . G R A V I T A T I O N .

I . But how about G ravitation ? C annot sc ientists explain
this ubiquitous princ iple ? A re allpossible O bjects saturated

w ith it, and yet nothing know n of how it
'

s potencies are exerted

2 . S ome say that magnetism is the secret, each sun and planet
being an immen se magnet. But magnetism and gravitation must

be vastly different things, I st, because magnetism reaches only
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alimited number of substances, w hile gravitation affects allmat

ter ; 2 ndly, gravitation is incomparably sw ifter than magnetism

3 dly, grav itation ,
so far as w e know ,

reaches out over in fin ite

space, w hile magnetism is verylimited in its range ; 4 thly , a
magnet is pow erfulin certain parts, and pow erless in others,

w hile, in the case of gravitation ,
allobjects of equaldensity at

tract in every direction and from every part.

V I . PHY S I O LO G Y A N D PS Y C HO LO G Y .

I . But there is a vast P hy s iolog icaland P sy cholog icalw orld
w hich stilllies buried in mystery. What is the exact process of

nervous action , muscular action
,
vascular action phrenalaction

2 . What is the exact ofi ce of the r ight hra in , thelef t hra in , the

i nner: w hitebrain , the outer g ray hra in , the difl
'

eren t parts O f the

cerehrum,
of the cerehellum, spleen ,ganglia, w hite and red corpus

cles of theblood and many other parts

3 . T hrough w hat medium does mind or volition con trolmatter,

and w hat is the philosophy of unconscious sleep,
of conscious or

somnamhulic sleep,
of in ter ior, cataleptic and trance conditions, of

statuvolism,
w hich enables one to suspend sen sation at pleas

ure
,
of I ntu ition , that inner reason w hich w orks so much more

rapidly than the ordinary faculties, of intens ified sensations
,
of

convulsions and many other men taland physicalconditions ?
M assive volumes and extensive w orks have been produced abun

dantly w ith reference to these subjects, but w ho has penetrated

to their inner Soulof pow er
V I I . L I G HT A N D C O LO R .

I . We come atlast to L ight and Color . G reat and beautiful
discoveries have been made w ith referen ce to this subject, and

yet is any thoughtfulmind satisfied that the basi c pr in ciples of

color potenc ies, or of the action oflight, have been reached

2 . T he mathematicalinvestigations of the phenomena of

light, says Prof. H un t, certainly go to support the view s en ter

tained by H uyghen s and Y oung. T he researches of F resnel,
F raunhofer, H erscheland others S how that alarge number of

facts can be explained upon the undulatory hypothesis at the

same time a great many remarkable phenomena are by no mean s
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elucidated and the corpuscular theory of Isaac N ew ton
, devel

O ped by L a Place and B iot, and supported by B rew ster and

Brougham, is capable of affording an explanation of somelumi
nous effects w hich do not appear to be the result of undulation s.

”

(Elemen tary P hys ics, p A nd yet it does not seem to have
occurred to this clear - headed reasoner that both of these princi
ples could be combined

3 . I n another place‘ Prof . H un t uses the follow inglanguage
T he undulatory theory explains the radiant visible property oflight, but it does not explain the chemicaleffects, the O pticalpolarity of a crystaland its connection w ith the polaric condition s

of its constituen ts— the diffraction ,
inflection ,

interferences, the
oxydation of surfaces as the cause of naturalcolors

, the presence
of the chemicalaction oflight, the presence of heat, electricity,
magnetism yetlight produces allof thesephenomena ; . it vital
izes and the organ ic action oflight is w itnessed in the fauna and

flora around.

”

4 . G rove ascribes light to a
“
vibration or motion of the

molecules of matter themselves, rather than to a Spec ific ether

pervading it, j ust as sound is propagated by the vibrations of

w ood
, or as w aves are by w ater.

5. 7 encheu, speaking of the undulatory theory says
“T he

correlates oflight, as G rove designates heat, electricity, magne
tism and the gravitation of cosmic bodies, the motion in space
stand begging at the door of this theory, w holly unexplained
save bylong and short w aves, or w aves

-

vibrating at
‘

angles dif
feren t from the axialplane of direction . M olecular action ,

w hat

becomes of it O r are there many ethers, (asks G rove,) w hich
C O - exist and pervade space If not, w e are driven back to allow
to one group of dynam icalforces, molecular action -

f
to others,

w ave undulations, a perplex ity it is hard to get ‘

rid of, a difficulty
it is impossible to clear aw ay.

”

(L ight, Color, Electr icity and

M agnetism . p .

V I I I . C O LO R S M U S T BE F O R MULA T E D BY L A W .

T hat is, w e have sevenleading colors In sunlight, each of

w hich is made by a specialstyle and number of vibration s, and

w hen separated by the spectrum occupying exact mathematical
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law s. H OW is this done ? H ave w e smallatoms and fine vibra

tions for the violet and coarser ones for the red I s there a sin

gle ether w hich the sun divides off into seven differen t but ex

actly proportioned w aves ? H ow could the sun accomplish such

a thing ! A s w ellfire off a cannon , and expect to have its roar

divided into the seven musicaltones of the octave. When w e

make a musicaltone, it must be done by means of some exact

length and n umber of w aves in a given time, allof w hich must

be generated through
'

differen t sized tubes, or on differen t sized

vibratory cords, etc . S hould not w riters on optics begin to in

quire w hat kind of tubes or cords nature uses in so beautifully
systematizing the color- w aves oflight ? F or development of

this point see C hapter E ighth, V I I .

IX. H OW I S L I G HT PR O JE C T E D so F A R ?

I . Iflight is composed oflumin i ferous ether w aves, w hy do

they spreadlaterallylike the hands O f a clock, instead of moving
forw ardlike w aves of w ater, or w aves of air

,
in producing sound ?

Besides if there is no pow er to draw -these solar ethers onw ard

and assist them to con tinue their movemen ts, how can they be

kept moving through allthe miles from the sun to the

earth ; yes, and through the qu1n tillion s of miles beyond the

earth, through w hich the telescope can penetrate ? S ir John
H erschelsays there are stars so distan t that theirlight must

have been movi ng tw o million years to reach us . N ow by w hat

process is a
-

w ave to be kept rolling for such alength of time ?
I s there—anything in w aves of w ater to suggest a duration of

millions of years or even of millions of seconds ?

X . H ow E XP LA I N C HRO MA T I C PHE N O ME N A ?

But theselumin iferous w aves must differ from theatmospher

1c w aves w hich produce sounds in other respects, especially as the

effect of the seven degrees of the chromatic scale is qu ite differ
ent from that of the seven degrees in the musicalscale. T he

w aves of sound producea more and more cheerfuland exc iting
effect as they proceed through the scale from the grave bass to

theenliven ing tenor of the upper notes, w hile the color- notes grow

more cheerfulun tilthey reach the yellow , after w hich the pro
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gression changes, each color becomingmore and more grave un

tilit reaches the dark violet. N ature
’
s un ity is so absolute

throughout allher departmen ts, that the same generallaw pro

duces the same generaleffects everyw here, the difference being
only in degree. A true theory of colors w illen tirely explain this
discrepan cy.

XI . C HE M I C A L A N D T HE R A P E UT I C A L PR O P E R T I E S O F C O LO R .

I . G reat vagueness stillexists as to theproperties of the dif

feren t colors as w ellas their mater ialandlaw O f production .

T he violet end of the spectrum
,
including the black for a distan ce

above, w as noticed to have peculiar pow ers to blacken n itrate of

silver, and w as O ften called actin ico r chemical
, but Prof. D raper,

V ogeland others show ed the great chemicalpow er of theyellow
color in bringing about the decomposition of carbon ic acid in the

leaves of plan ts
,
and it w illbe abundan tly show n hereafter that

one end of the spectrum is Chemically as pow erfulas the other.

S cientists are approximating gradually a more correct knowledge
of the colors, but do not seem to know w hy the blue and violet
rays have such pow ers to germinate seeds and cause such im

mense activity in vegetable grow th, and do not explain w hy these

same cold colors can ,
w ith certain other colors, cause far greater

heat than those of the w arm red end of the spectrum itself w hen
taken alone. I n fact, they seem to deny,

as did the great N ew

ton , that the different colors have any specialw ell- defined po

tencies. I n his day, such a mistake w as much more excusable
than at presen t, w hen w e have the w onderfulrevelations of the

spectroscope to assist us;
2 . A s to the marvelous therapeutic character of colors, most

of our w orks on the subject are silen t, and our physician s them

selves are generally butlittle acquain ted
'

w ith it. I n fact G en

eralPleasan ton of Philadelphia, though not pretending to give

any scien ce of colors, has given a better s ummary of facts cori

cern ing the healing pow er of one portion of them, namely Blue
and S un -lights, than anymedicalor other w ork w ith w hich I

am acquain ted. S in ce w riting the foregoing sen tence, D r . P an

coast
’
s Blue and R ed

'

L ight, has appeared, w hich is somew hat

more accurate than Pleasanton’s ,
in a medicalsen se.
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XII . S HA DOW I S A N E N T I T Y .

S o far as I know ,
it is the un iversalO pin ion of the sc ien tific

World that shadow or darhness is a nonentity ,
being the absenceof

light, and that cold is also a nonentity ,
being the absence of heat.

T he utter f als ity of thesepositions can be demonstrated.

XII I . C O R R E C T S C I E N C E R E QU I R E S A KN OWLE DG E O F A T O MS .

O ne of the most unfortunate things for the scientific w orld is
that thelaw of atomic action has never been ascertained. All
science both of the visible and invisiblemust be defic ien t in its
fundamen talprinciples un tilit is know n how atoms combine and

w ork . A toms have amazing activities and chemicalpoten cies,
but how can w e get in to the realknowledge oflight, color, elec
tricity, magnetism and force of every kind as connected w ith
matter, unless w e know how matter itself is con stituted ? When
w e know more of matter w e shallk now more of force, and vice
versa. F araday says that w e know nothing of atoms A tt

field’s chemistry says that they are centres of “
a force of enor

mous pow er,
”
w hile T yndalland many other eminen t sc ien tists

have given extensive study to them. Un tilw e understand these

atoms in atleast their basic princ iples
, alltheories of science

must have more orless guess w ork .

XI V . T H E D Y N AM I C A N D T H E M A T E R IA L O R F LU ID I C T HE O R Y .

I . But that w hich seems to me as one of the greatest of all
errors and w hi ch has

‘ kept the true knowledge O f atoms and all
o ther departmen ts of nature in the back ground, is the one s ided

ness of the prevailing theories of force. If scien tists w ould re

member that allthings have dualrelations, a souland body pr in
ciple, as it w ere, it w ould save a vast number of errors .

2 . T here are tw o great
-

theories afloat called the DY N A MI C , on
the one hand

, and the MA T E R I A L or FLU ID I C theory on the other
,

D ynamic means spirit-like, and is supposed to be a pow er inher
ent in atoms themselves

,
causing them to vibrate aside from all

fluidic or etherialelemen ts as vitalizing forces, or as T yndall
defines it, A n accident or condition of matter namely a mo

tion of its ultimate particles. ( H eat as a mode of motion , p .

w hile the believers in thefl uidic theory advocate the flow of fine
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ethers as the sole pow er, seemingly forgetfulof the atomlc vibra
tions w hich must result from this flow and also of the atmos

pheric undulation s w hich must modify thelight and other forces,
and in cluding N ew ton

’
s \emission theory

oflight,the calor ic theory

of heat, thefl ow of realfl u ids in electr icity , etc. S c ien tists have
sw ung sometimes to one extreme and sometimes to the other ,

but it does
-

not seem to have occurred to them that both theories
must be combined if nature

’
s ordinary prin c iples O f force are to

be obeyed. A t presen t, the dynam ic theory is most generally
received, and this seems to imply the exertion and contin uation
of a force w ithout any specialinstrumen tality as a motive pow er .

3 . I believe I am safe in affirming that there i s no such thing

i n thehnow n un iverseas theexertion ofpow er w ithoutfl u idic action .

A w indmillis run by the fluid
'

C
'

alled air ; a w ater w heelis
driven by the fluid called w ater ; a steam eng ine is driven by

its gaseous fluids in allan imaland vegetablelife such fluids as

blood, sap, gases and judging by allanalogies, the finerlife fluids
prevail; fl ood- w ood is carried along a stream and w ater is the

fluid a w hirl-w ind carries dust into the sky and air is the

fluid chemicalsolutions of every kind take place but w ater or

some other fluid must be the instrumen t ; vortexes sw allow up

vessels and coun tless other objects by mean s of a fluid the

clouds are w afted by the aerialfluid a stream may sw eep a mass

of debris against a dam and hold it fast, but the elemen t of pow er
is ever a fluid some w onderfulpow er seems to drive and hold
the atoms together in the tremendous cohesions and chemical
affin ities that rule in solids ; is it supposable that this is done
w ithout a flu id ? S hallw e fight against allanalogies in the

mechan ics of nature and man , to carry out a theory
? S hallw e

not reason from the know n to the unknow n in harmony w ith

nature
’
s infin ite un ity ? S hallw e trample upon this greatlaw of

things by means of w hich a thousand mysteries may be cleared
aw ay and a host of new truths discovered

XV . F A R A DA Y .

I . T his prince of electrician s and a grand investigator in the

field Of truth, furn ishes an example of the difficulties w hich must

ever occur w hen w elook at things one S idedly or in other w ords

w hen w e try to consider the soulof f orce apartf rom its body , or
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XV I . L O R D BA C O N ,

I n thesecond book of his N ovum O rganum says that heat

itself, its essence and quiddity, is motion and nothing else.

”

M otion of w hat ? C an therebe motion w ithout something to be
moved, or w ithout some instrumen t through w hich this motion
must come ? (S ee C hapter F irst, XV I ) . T his poin t how ever,
w illstand out more clearly in the next chapter.

XV II . L O CKE A N D T Y N DA LL .

T he follow ing passage from L ocke is said by Prof . T yn dallto
be stated w ith singular felicity H eat is a very brisk agita

tion of the Insensible parts of the object, w hich produce in us

that sensation from w hence w e denominate the O bject hot
'

; so

w hat in our sen sation is heat, in the O bject is nothing but mo

t ion . T he error in this consists in confounding the sensation

orperception of heat w ith heat itself, or an effect w ith a cause.

R ealheat 18 I n the O bject itself rather than in the mlnd w hich

perceives it , and produces allthe effects of heat
,
such as melting,

scorching, expanding, disin tegrating, etc . ,
w ithout referen ce to the

sensations w hich any an imalor human being may receive there

from. We might as w ellsay, What in our sen sation I S color, in
the sunlight is nothing but motion , consequen tly there w ould be
no such thing as color if people should happen to be born blind,
although the sky might glisten w ith rainbow s.

XV I I I .
— KA N T

,
F I C HT E , S C HE LL I N G , H E G E L, etc .

I . T his one- S idedness of conception is carried stillfarther by
the G erman idealists. KA N T considers that space and time are

mere conditions of our ow n perceptivef aculties and that w e cannot

know any thing of the ex ternalw orld truly , but must s imply recog

n iz e certain delus ive appearances, w hile F I C HT E den ies the ex is

tence of any thing excepting man and his ow n consciousness . D r .

Buchanan calls their doctrines the climax of pure absu rdity,
and

yet S chelling and H egelgo stillfurther into this intellectual
chaos.

2 . N ow I w ould ask if this dynamic theory is notleading the
brillian t sc ien tists w hom I have quoted, and many others, tow ard
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the same absurd extreme ? T he most plausible argument in

favor of the dynamic theory of heat has been presented perhaps

by C ount R umford, but his points can be answ ered more easily
in the next chapter, after w e have con sidered etherealand atomic
forces. A fter allI cannot blame these eminen t men for having
un satisfactory theories of force S Olong as no distinct conception

of atomic action has been presented to the w orld
,
for it is hard to

conceive how etherealforces can sw eep through atoms
,
unless it

can be show n that there are pow erfulelemen ts of suction in the

atoms themselves, w hich draw these forces onw ard at the same

t ime that they are being V italized by these forces.

3 . If the reader shallfind my ether io- atomiclaw in harmony

w ith established sc ien tific facts, and a key to unlock many of

themysteries of force, thusleading us some steps higher up the
infin iteladder of causation ,

I here confess that I could never

have made this
“

discovery by my ow n unaided pow er. T he

achievemen ts of scien tists, considering the incorrect system

w hich they have follow ed, have been truly amazing, and I should
by no mean s dare to present a theory to the w orld w hich w ould
not harmon ize w ith theirleading discoveries . I have had to sit

at the feet of N ew ton , the H erschels, F araday, Kirchhoff, Bun
sen , A ngstrOm,

T yndall, D arw in , L ommel, H uxley, S chellen ,

H uggins, Brew ster, L yell, R eichenbach, H elmholtz , Elliotson ,

C rookes, L aPlace, D avy, A ustin Flint
, J r. ,

D raper, A mpere, J .

R . Buchanan , and many others . I had to test my atomic Key
by theirlight and my ow n experimen ts, and having become sat

isfied that it is correct, find it w illoften unlock doors in to w hich
my masters themselves have not penetrated.

XIX.
— T H E L A WS O F O P T I C S , R E FR A C T I O N , R E FLE C T I O N ,

A BS O RPT I O N
, E T C .

T R A N S P A R E N C Y, and PO LA R I ZA T I O N O F L I G HT seem to be but

d imly apprehended. G old is said to be yellow because it reflects
the yellow and absorbs the other colors. What property is it in

gold w hich accomplishes such a result What principle in

sodium makes it give out ayellow flame What are the general
properties, both chemicaland therapeutical, of blue flow ers or

fruit, of yellow , purple, red or other colored substan ces A true

knowledge of this subject should enable a person to pass through
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forest and field and telltheleading properties of plan ts and

flow ers and mineralsubstances, by their colors and often by their

forms
,
w ithout having to killor in jure so many person s by experi

men ts upon them. By this I do not mean to say that experi

men ts are unnecessary ; for theor ies should be tested by exper i

ments and exper imen ts by theories if w e are to make sw ift and
correct progress in Knowledge, but I do say that by the aid of

a true philosophy of force the experimen ts could hit the mark

w ith farless blunder ing.

XX .

—N E w W O R LD S O F L I G HT A N D C O LO R .

F inally thereare new and surpassi ngly beautif ulw orlds of color
w hich seem to be almost entirely—unknow n to our w r iters on

O ptics, but w hich can be demonstrated on scien tific prin c iples
and by abundan t facts and observation s. T hese colors reveal
the very dynamics ofnature and man

, and the most exquisiteand

interior prin ciples of force w hich reach far in to themysteries of

mind and matter . T hey help to make a S c ien ce out of w hat

w ould otherw ise be guess w ork
,
broader than mere phy s ics,

broader than mere metaphysics, and combin ing both on nature
’
s

greatlaw of duality to form the grander sc ien ce O f P S Y C H O P H Y ~

S I C S .

XXI .

— S UMMA T I O N O F PO I N T S .

T o review our groundfthen ,
w e see, that notw ithstanding all

the br illiant achievemen ts of science, thef undamentalprinciples of
Cohesion, ChemicalAfi n ity, Electricity , M agnetism, D iamagnet

ism,
G ravitation ,

P hy s iology ,
P sy chology , L ight, Color and other de

partments of hnowledge are unknow n— that the cause of this defi
ciency is thef a ilureof scientists to ascerta in theatomic constitution

of things and their ignoring of the dualnature of the un iverse in

their efl orts to divorcematter f romf orce, orf orcef rom matter, or at

least in their sw i ng i ng to the ex tremes of the dy namic theory on the

onehand, or themater ialtheory on the other, w hilethe w holehnow rt

mechan ics of nature teach this g reatlesson ,
that allf orce must act

through relatively static andfl u idic conditions of matter, thefiner

fluidic conditions vitaliz ing themore stationary conditions, and the

more stationary conditions reacting upon and answ er ing as a base
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C H A PT E R T H IR D .

T H E E T H E R IO —A T O M I C P H IL O S O P H Y

O F F O R C E .

I .

— A T O M s.

A toms are the primary and indivisible particles of things.

T o unders tand them fully w ould bealmost to understand infin ity.

I n fact w e cannot understand the exact natureof the simplest ob
ject w ithout apprehending its atomic constitution . Weshallnot be
realphilosophers untilw e can reach far back tow ard primates

and thence on w ard tow ard ultimates. We shallbe but poor
chemists solong as w e cannot tellthelaw of atomic action in

any substance w hatever, or the basic principles of chemicalai
fin ity.

I I .

— F O R C E .

F O R C E is aleading phenomenon of the
'

un iverse. W ithout
it, allmovemen ts o f w orlds, allChemicalaffin ities, allw onders

-

of

light, color, sound and motion ,
allattractions and repulsions, alllife, human , an imaland vegetable, in fact every impulse s of

thought or affection itself must forever cease. H appy shallw e
be if w e can get even a glimpse of its basic principles, for force
and matter include the sum of allthings.

I I I .

-T H E S IZE O F A T O M ’

T he infin ity of smallness in nature is quite as w onderfulas.

the infin ity of vastness , and equally beyond allhuman compre

hen S I O n or flight of imagination . Persons oflarge conceptions

w hichlead them far in to the grasp of things as they are, are

often called visionary by those of smaller conception s, but the

grandest vision s and stretches of thought are tame and small
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compared w ith the realities of things. E hrenberg, w ho investi

gated the subject O f infusoria very extensively by mean s of the

microscope, estimates that an ordinary drop of w ater, one
- tw elfth

of an inch in diameter, may con tain 50 0 millions of these an imal
cules, and remarks that allinfusoria, even the smallest monads

are organ ized an imalbodies and distinctly provided w ith atleast
a mouth and internalnutritive apparatus. A s each of these

t have some tubing and. fluidic c irculation it w ould doubtless
be safe to estimate its number of atoms as high as 1 0 0 0 . T his
w ould make the number of atoms in the an imalcules of a drop

the coun tless atoms w hich compose the

w ater itself . T he atmospheric bacter ia are stillsmaller, as other

scien tists have show n . T hompson
, by means of numerous ex

perimen ts, has established the fact that in transparen t bodies the
atoms are so smallas to requi re to to

extend one inch, and G audin calculates for the smallest particles
of matter figuresmuch the same as those of T hompson ,

making
the number of atoms for alarge pin’s head about

(8 sextillions) w hich, if measured off at the rate

of a million a second, w ould take over 2 50 million years to com

plete ! T his taken in connection w ith the w onderfuland beau
tifulcharacter of each atom becomes one of the most amazing
facts in the un iverse. But even this is doubtless far below the

infin itude of nature
’
s smallness, as the finest ethers must have

atoms quite transcending in minuteness allmeasuremen ts, or
comprehension of the human mind.

IV . T H E F O R M O F A T O MS .

I . I n the first place atoms . are evidently not spherical, as
some have Supposed,

as they w ould not combine thus properly,
and w ould not so w ellcarry out thelaw of positive and negative

conditions w ithout w hich
‘

alllife and action must cease. T his

w illbe show n hereafter.

2 . T helines of atomicf orce, are doubtless not in circles, this
being con trary to the generaluntrammeled movemen ts of nature,
as the pathw ay of missiles, cataracts and planets is in the sec

tions of a cone.

3 . S ome philosophers, believing w ith B ishop Berkeley that
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the w hole un iverse is spiritualin its nature, conclude that atoms
must be spiritual

,
or

(

mere C ircular forces w hich in some w ay
overlap, combine and crystallize into the forms w hich w e call
matter. O thers, believing w ith H ume and Buchner, that matter

is the beginn ing and end of allthings, of course consider the

atoms merely material.
4 . We have seen the folly of these extreme positions in thelast
‘

chapter, and havinglearned that everything possesses a finer

positive principle, and a coarser negative principle, w e may confi

den tly presume that each atom has its imperishable frame
w ork, w ith the defin iteness of position w hich is supposed to

belong to materiality, and yet an inconceivable exquisiteness,
elasticity and spirit-like freedom and flow of force.

5. What, then , are thelines of atomicf orce .

9 L et us see if w e
cannot find a suggestion by noticing w hat are nature

’
s greatlines

of force. O ur sun , as w e have seen , is moving around some

greater sun . T his greater sun is also moving on w ard, probably
around some stillgreater cen tre, and carrying our sun w ith it.

O ur sun
,
under this double motion , then , must describe a vast

spiralthrough the heaven s. A gain , our earth moves around the

sun ,
and at the same time is carried by the sun around its centre,

making a smaller spiralsomew hatless than miles in
diameter through the heaven s. T hen , finally, the moon makes its
baby spiralof about half a million miles in diameter around our

earth. T hus w e have firs t the great solar spiral, then the tellur ic
spiralaround the'

solar, then thelunar Tspiralaround the telluric,
three distinct gradation s on nature

’
s favorite trinalplan .

6. L et us suppose now that atoms are in ellipsoids, or rather
in the modification s of this form in the ovoid ,

w hich, as w e

have seen ,
I n C hapter F irst, is themost easy and beautifulof sim

ple enclosed forms . What nature does generally is beautiful,”
says R uskin

, and atoms being themost generalof allthings, w e
cannot suppose them for a momen t to be anything but beautiful.
S O far, it may be said, w e are building on mere supposition

, but

it w illbe show n more and more asWe advance that there is a ne

cessity for this form. O ne thing in proof of this is the fact that
atoms w illcombine and polarize better by having a smaller end,
w hile, as w illbe show n

, thelaw of. positive and negative action
forces one end to be smaller than the other.
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heat- force of the other end is felt through the axialportion an d

draw s it i n through the middle of the atom to the smaller end,
w here the c ircuit is recommenced.

1 0 . T his curren t of force through the cen tre of the atom, act

inglike any fluid under the same c ircumstances, becomes a vor

tex and tends to draw the other portion s in w ard by its suction .

T his, w ithout doub t, is thepr inciple of cold as is proved by the
follow ing facts — I st, it is con tracting in its nature, and cold is
contracting ; 2 dly, it moves in the O pposite directionfrom heat

w hich show s. w hy the needle of the galvanometer, connected w ith
the thermo- electric pile, moves in one direction for cold and

another for heat, as T yndalland others haveoften noticed 3 dly,
the s w if ter the movemen t of the forces, themore narrow

, pierc

ing and con tracting is the stream
,
and this harmon izes w ith the

know n effects of cold,’ w hich is pierc ing and con tracting in
‘

pro;

portion as it becomes in tense 4thly, as a great pri n c iple of

equilibrium in nature, it is necessary that one part of atomic

force should develop cold in a w ay to balan ce the heat action
,

and 5thly, the flow of forces could not be kept ‘

up at allw ere it
not for thelaw of cold, to in ten sify thelaw of heat, just as the
heat in ten sifies thelaw of cold

, as w illbe seen more clearly here
after .

I I . But in order to w ork properly,theremust beamore intense
heat- action at the smaller end in order to draw in the forces that
reach the negativelarger end from the ou tside. H ow can this

be effected Is‘

not the heat the greatest at thelarger part of

the atom w here the S piralis most expan sive and in tense in its

action ? Y es, so far as this spiralis con cerned
,
but there are

other processes by w hich this may be caused. A s nature ever

deals w ith gradation s of refinemen t,and as in thesolar systemWe
see three grades O f spirals w ith the smallest encircling the next
larger, and thislarger encircling one stilllarger, so w e may pre
sume that the atomic system con tinues the analogy and has dif

ferent grades of spirals also. T he fact also that there are kn ow n

to be so many
'

grades of force
,
w ould argue in favor of differen t

grades of fineness i n the atomic coils.

1 2 . F ig I 3 3 , presen ts the main spiralw hich passes around

the atom
,
then a sub- spiralw hich en c ircles the main S piral.

T his may be called thefi rst spir illa orlittle spiral. Judging by
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nature
’
s usuallaw of trinalgrada

tions there is probably a stillfiner
spirilla that enc ircles this first one
w hich may be called the second

spir illa,
and another w hich en

c ircles the second
‘

one, more

F ig 1 3 3 . P ieceof A tomic S piralw ith I st minute still, and properly con
z ud and 3 rd gplrllla

stituting the third spirilla . T he

d ifferen t grades of forces that fl ow along this spiraland these

spirillae must pass around the atom in the same direction ,
j ust as

the sun , planets and moon allmove along through space in the

.s ame direction , namely from w est to east.

V . T H E H E A T E N D O F A T O MS .

I . F rom the foregoing,
then ,

w e may now begin to see how

o ne end of the atom w illnaturally become w armer than the

other end, although the S piralitselfmay beless expanded w ith
heat action . T hefirst spirilla“

, being much more elastic than the

s piral, must spring in to its fullheat action and pow er near the

posi tive end, say at 1
, and the 2 d and 3 d spirillae stillsooner.

T hese become more exhausted and feeble at 2 , near the negative
.end, after having imparted their force to the spiral. T hat is

, the

3 d spirilla, being most active, quicken s the 2d, the 2d quicken s

the
‘

1 st, and the I st quicken s the S piralitself.
2 . A nother method of in ten sifying the heat of the positive

end is to have the spiralli nes nearer together there than at the
'

negative end, as in fig 1 3 2 , a method w hich nature probably
.adopts, as it is absolutely necessary to have the positive and

n egative distinctions w ellemphasi zed to attain thehighest pow er .

D oes thereader see this important poin t P By having the external
positive end hot it draw s allthe more pow erfully upon the axial
c urren t w ithin and thus in ten sifies the cold, and then again the

sw ifter thecold- producing curren ts themore w illthey react and

d raw upon the heat- curren ts on the externalatom, other things
being equal. T hus beautifully does nature develop her in ten
s ity oflife and action

, by causing one extreme to vitalize and

balance the other. A ction on any other plan w ould be ru in
,
or

rather action w ithout positive and negative forces w ould be im
possible, and so

'

un iversaldeath w ould ensue.
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V I . N A T UR E O F A T O M I C S P I R A LS .

I .

”

A s in an imallife there are m illion s of tubes, such aslym
phatics,lacteals, capillaries, veins, arteries, nerves, etc . , and as in

allvegetable grow th there are countless tubular ducts to convey

thelife fluids, so w emay conclude that an atom w ith its inten«

s ity of life-lihe action has i ts spirals and spirillw in the f orm of
tubes, w ithin w hich are stillfiner etherealj uices ’

w hich constitute

its most interiorlife- force. T hat these spirals are amazingly
elastic is show n by the fact that they expand to a size 2 0 0 0 times

greater in ordinary atmosphere than in w ater, w hile in the upper

atmosphere, and especially in the ether beyond, they must be far
more expanded still.

2 . T he most common arrangement of atomic spirals is doubt- r

less tw o- fold, as w illbe show n hereafter, consisting, I st, of

coarser and more externalgroups of sp i rals
su

'

Ch as 2 and 4 in fig. I 3 4 , w hich may betermed
ex tra spirals, and 2dly, finer S pirals set farther
i n

, such as I and 3 , w hi ch may be called intra
T he need and existenceof these w illbecome

more andmOre apparen t as w e advance, besides.

fulfilling nature
’
s analogies. Instead of there

bei ngbut one in tra- spiralat I and 3 , or but one
F ig. 1 3 4 - E xtr2{8pirals extra- S piralas at 2 and 4 , there is probably a
and In tra- S pirals.

gradation of severalof them placed S ide by

s ide in allthe morecomplex grades of atoms, say from 3 to 7 in

each place. T he need of seven spirals in alltransparent atom s,

in other w ords in atoms of substan ces w hich transmit allthe
colors as in transparen t bodies

, w illbe eviden t. T hepositive
in tra - spirals are grouped at I

, the positive ex tra - spirals at 2
, the

negati ve i n tra- spirals at 3 , the negative
—ex tra spirals at the

atomic vortex in to w hich the spirals allsw eep w ith vorticalw hirl
is at 5, the torrent at w hich the forces become most poin ted and

sw ift 18 at 6, and the ax is or ax ialcurrent from 5 to 6. T he

curves caused by the vibration of spirals are not show n in the

cut, nor are any but the first of the spirillae given and show n as

they must be in nature, and there aredoubtless poin ts of connec
tion betw een spirals , spirillae and allother parts of the atom

w hich make it a complete un ity.
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F ig. 1 3 5. T he generalForm of an A tom,
including the spirals and I st S pirillae, together

w ith influx and efflux ethers, represen ted by dots, w hich pass through these spirilla . T he

2 d and 3 d spirilla w ith their stillfiner ethers are not show n .
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above in to the axialS pirillae of this atom ; 8 rep

resen ts ethers w hich flow through theligo tube,

and these and other ethers are represented as pass

ing on through their appropriate channels un tilthey
emerge at the torrent end. T hese ethers sw eep

through the atom and quicken its spi ralw heel- w ork
in to new life, j ust as the w inds move a w ind-mill, or

A tfijg
‘

figwd.

the w aters a w ater- w heel, While the atom itself, armed
as it is w ith its vorticalspring- w ork, must have a

great reactive suction w hich draw s on theseetherealw inds.

*

2 . Why are ethers draw n from spirillae of one atom to the

same kind
'

of spirillae in a con tiguous atom, and Why does a cer

tain grade of ether exactly harmomize w ith, and seek out, a cer

tain size of spirilla F or the same reason that a tun ing fork O

the cord of a piano W illbe set in to vibration by a tone made in

its ow n key. I n the case of apiano, a cord vibrates to tones of its

ow n pitch, or in other w ords
, to tones w hose

(

w aves synchron ize
w ith its ow n vibration s. L et us apply this principle to atoms.

T he vibratory action of the red S pirilla throw s the curren t of

ether w hich passes through it in to the eddy-like Whirlw hich just
harmon izes in size and form to the red spirilla of the next atom

above it w ith w hich it comes in con tact, and w hich must neces

sarily draw it on .

\
T his second atom passes it on to the red

S pirilla of the third, the third to that of the fourth, and so on

through millions of miles, solong as there is a spirillaof the r ight

grade to conduct it on w ard. T he same process applies to the

orange, or yellow , or any other spiral,and, con stituting as i t does

a fundamentalprinciple of C hemicalaction
, the reader should

note this poin t w ell. T he same principle applies to the axial
spirals w hoselines of force, reaching the positive end at 1 , make
a sudden dart to the outside and thus in part j Olltheir contents

into the answ eri ng spirals of the next atom, the blue ethers of

this plunging into the blue spirilla of the next, theviolet ethers
of this in to the violet spirilla of the next, and so on .

3 . T he ethers are eyfiux as they flow out of one atom or

series of atoms
, and infl ux as they flow in to an atom or series of

9" A S w illbe show n hereaftei‘ , theremust be stillfiner atmospheres Within the or
d inary atmosphere, so fine doubtless that they permeate solids and fluids, and form a

baSe- w ork for fluidic action w hichmay assist the Spiraleddies and vorticalsuctions of
thelarger atoms.
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atoms. T hus 9 and 7 are influx, and 6 and 1 0 efflux ethers.

T he ethers at the torren t end are pow erfully efliux, and have

momen tum not»only from the projectile force of this htom
, but

from the suctionalforce of the next, in to w hose vortex this atom

is in serted.

4 . I t should be noticed that the same spirillae w hich w ind
around the outside of atoms on the expan sivelaw of thermism

,

pass on through the axis on the con tractinglaw O f cold
,
and

after‘becoming themost contracted and in ten se at the positive
end of the atom,

suddenly plunge to the outside and again be

come thermal. T hus the very in tensity of the in terior cold forces
may develop in ten sity of heat, and w e at once see w hy it is that

an object w hich is so cold as to be 60 ° F . below zero is said to
have an effect similar to that of red hot iron .

5. T he F irst P ositive Thermo—Spiralat A projects beyond
the in tra- spirals below and forms a regulating barrier to deter

mine just how far this atom shallbe inserted in to the vortex of

the next atom : i n other w ords, this atom becomes sheathed in

the next as far as A
,
w hile the atom above becomes

‘

en cased in

this precisely the same distance, and so on
,
w hich accounts for

the great regular ity of form in crystallizations, etc . I n chemical
affin ity, as I shallS how hereafter, the atom glides into a w ide

mouthed atom up to its shoulders at A ’w here the second c ircuit

of these same thermo-spirals is seen . By this means the color
spirals are hidden in the .encasing atom, and this explains some

mysteries of color “

change w hich puzzle the chemist, and w hich

w illbe explained in C hapter V .

6. T he L igo iS supposed to exist only in solids, such’

as rocks
,

metals, fibrous substan ces, etc . ,
in w hich it forms theleading

elemen t of cohesion and hardness, w hile inliquids, gases and

ethers it is w an ting,
w hich accoun ts for their flow ing qualities .

T his tube probably has spiralconvolution s w ith open ings in the
sides somethinglike those C himney pieces, the object of w hich
is to cause a draft.

7 . T he seven thermo-

‘lumino spirals w hich become the elec
tro-lumino spirals on reaching the vortex and axialportion of the

atom
,
n aturally grow somew hat smaller , from the smaller space

in Which they move, and receive a finer gradeof ethers from

the axis of the atom above at 9 and 7 than those w hich course
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emerge from the axis of atoms on a side O pposite to that from
w hich the in tra- spirals emerge, to maintain an equilibrium of

forces, and w ould also pass into the vortex on the O pposite side.

IX.

— E T HE R E A L F O R C E S .

1 We have now seen that an atom is a w onderfullittle
machine w ith w heels w ithin w heels, a min iature w orld through

w hich are man ifested the principles of allpow er both on the

earth beneath and in the heavens above. But how is this
machinemade to run H ow do these atomic springs keep up

their ceaseless motions, their amazing vibrations, millions of mil
lion s of w hich take place in a second O f time, as for in stance inlight ? H as such a thing ever been heard of as a spring that

w illvibrate forever of its ow n accord H as not sc ience deter
mi ned that perpetualmotion in mechan ics is impossible ? We

have seen in thelast chapter that in allthe know n mechan ics

of man or nature, force is never propagated excepting through

fluidic action of some kind. A s the w ind-millmust have its

w ind to keep up motion ,
so must the atom have itsfl ow of ethers

to keep its w heels in operation , and form differen t sized eddies
of force. D emocritus speaks of minute atoms in sw ift motion
w hich by their smallness and rapidity w ere able to permeate the

hardest bodies .

”
I n this idea he almost reached the very key

of force, show ing that he had an idea of etherealfluids w ithout
w hich no correct conception of nature

’
s dynamics can ever be

acquired.

2 . But here it may be asked, w hat heeps the ethers in per

petualmotion ,
for

,
like the more static atoms through w hich they

move, even they must be V italized or they w illcease. While
the spiralforms of the atom,

w hen once in motion , attract the

ethers w ith a fine suction , and w hile the arrangemen t Of positive
and negative portion s of the atoms gives stillfurther vitality,
making it almost self- acting, stillthere is theedict O f mathemati - r

calscience w hich says that perpetualmotion in mechan ics is im

possible. A nd yet nature andlife are in everlasting motion
and not an atom of the un iverse is at rest. H ow shallw e get
out of this dilemma ? L et us dw ella moment on this point .
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X . T H E PR IMA T E O F F O R C E .

We have seen that the finer and more subtile a substance
becomes, other things ,

being equal, the more potent is its char

acter (Chap. F irst, X and the more nearly does it seemingly
approach self -We see also that the merely materialun i
verse has no pow er in itself of perpetualmovemen t— that pro

toplasm,
for in stance, w hich some physic ists proclaim as the

starting point of alllife, must be en tirely pow erless w ithout some
higher and finer princ iple beyond it : w hence, then ,

is the pow er

that an imates allbeing ? If matter alone proves thus insufficient
for this con tinuity oflife, are w e not driven irresistibly to the

conclusion that w hat w e callspirit, must be a necessary factor

I n fact is there an example that can be produced in the w hole
realm of being,

in w hich continuous and self action exists ex

cepting w hen sO
‘

me princ iple of sp i ri tualforce is combined w ith

materialcondition s T o reach- the primateof pow er, then ,
w e

seem compelled to moun t theladder of fine forces to those w hich

are stillfiner, untilw e arrive at conditions so exquisite as to be

able to receive directly the impress of Infin ite S pirit . But S pirit
itself, if w e are to j udge by allanalogies, must flow out and

permeate allatoms and beings on a diviner plan , though in har

mony w ith the fluidic process .

XI . D I FFE R E N T G R A DE S O F E T HE R .

1 . I have been convinced beyond alldoubt by numerous facts,
.that there are many differen t grades and styles of ether, and thatlong befOre I saw the suggestion O f

’

G rove. I w illsimply notice
tw o or three of these facts in proof here, as the reader w illsee
the necessity of these grades more and more as w e proceed.

S cien tific men generally admit that there is one ether as a

medium for commun icating w aves oflight, etc . T his of course

is immensely elastic and has sometimes been called the C O S M I C
E T HE R w hich is a very proper name, as it constitutes an exquisite
atomic bridge w ork betw een the starry w orlds over w hich pass
and repass the fine solar and stellar forces of allkinds

, such as

the different grades oflight. electric ity, heat, gravitation , etc .

T helaw of atomic arrangement in this cosmic ether w illbe
show n hereafter . I n speaking of these ethers and some other
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S ubjects, I must in some cases give simply the results Of my
investigations, reserving the fuller proofs for another part of this
w ork or for a future treatise.

2 . T he fact that scientific men in generalhave not ascer

tained that there is more than one ether just as there is more than

one grade of gases orliqu ids, show s how completely they have

ignored the finer and mightier forces, and confined their investi

gations to the cruder elemen ts principally. I n I 7 7 3 , L a Place
demon strated that

‘

gravitation acts atleast fifty million times as

sw iftly aslight . C an anybody suppose that such a movemen t
of force comes from w aves of the same ether, w ithout some finer
elemen t being involved ? What w ould be thought of a person w ho

w ould assert that w aves of air in some cases move 1 1 0 0 feet in a

second, as in the production of sound, and in other cases millions
of times as rapidly But nobody w illbe so absurd in reason ing
about visible and tangible matters, and they should use equal
judgmen t in reason ing about the invisible. T he analogies of all
nature and the necessity of differen t grades of fluidic elemen ts
to express the different grades of force, constitute abundan t proof

of the plurality of ethers
,
as w illbe seen hereafter .

3 . I n giving the differen t grades of ethers
, those w hich are

generally in motion gliding throughlarger atoms w illber epre
s ented by terms ending in o, but those w hich are more commonly
stationary, or nearly so

,
like the w ater of alake, or a qii iet

a tmosphere, w illbe sign ified by terms ending in ic. T he former
are morefiu idic, thelatter more nearly

—

static. S tati c ethers are

o f course sometimes capable of
'

becoming fluidic, just as w ater

may at times fl ow in streams . or the air be sw ept into curren ts,
”

but I speak of their generalcharacter, w hich is to form a bridge
w ork of channels through w hich the fluid ethers may pass , just
as polari zedlines of atmosphere form channels for the solar
ethers i n the processes oflight. But these very solar ethers,

even w hile in fullflight through space, may form the bridge- w ork

of in comparably sw ifter and more subtile ethers, such,
for in

s tance, as those w hich cause the attraction of gravitation ,
and

thus, for the time being, become relatively sta tic though not

absolutely so. M y i nvestigation s haveled me to adopt the fol
low ing as constituting theleading division s of ethers, progress
ing, for the most part, tow ards superior fineness as w e advance.
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in terior transmitted color should be more exquisite than the

ordinary reflected colors, w hich in fact is remarkably the case
,

as the colors of a prism or of colored glass are so much more

beautifulthan those of the ordinary reflected colors seen in

pain ts or dyes, that a young person view ing them for the first
time is apt to make an exclamation of delight. T he diamond i s

a good illustration of exquisitely fine tran smitted ethers w hich
are show n by its refractive pow er . T hat allsubstan ces have ‘

differen t grades of fineness is show n in C hapter F ourth
,
V I I . ,

1— 5. T hese grades can be called transmitted red, refl ected red,

t ransmitted orange, refl ected orange, etc .

7 . Electro L umino E ther is of course that w hich is connected

w ith the spirillae of the electric colors, and may be called the
blue-

green ether, the blue ether , the indigo-blue'

ether, and so on

w ith the other four colors . T hese, too, have the fine transmitted

g rade of ethers and the coarser refl ected g rade, thelatter of

w hich must bound back from the spirillae just w ithin the vortex.

T he color ethers (or in other w ordslight) , move miles a
second, or about tw o- thirds as rapidly as frictional‘ electricity,

as

measured by Wheatstone.

‘

I t should be remembered that the

c olor- ethers grow finer as they progress through thermel, red,

red- orange, orange, etc . , up to dark violet and really far beyond
that, although they become invisible to the ordinary eye.

8 . S o far w e have the principalethers w hich flow through a

t ransparent subst ance,like glass, including '

the thermo ethers

w hich flow through
\

theex tra S pirals, and the electro ethers w hich
flow through the axialportion of the same ; also thelumino
ethers, both thermaland electric, w hich flow through the intra

spirals and their axialportions. T here must be stillfiner ethers
in connection w ith the second and third spirillae of these same

substances, but these w illbe understood better hereafter. ,But

are thereno other forces in natureexcepting those thus far named,
includinglight, reflected and transmitted, ordinary heat as man i»

fested by the thermo spirals and spirillae, and ordinary cold and

frictionalelectric ity, as man ifested by their axialspirals and

spirillae Y es, for there are different grades of electric ity, such
as the galvan ic and magnetic amongthe more positive styles,
and w eaker negative grades of electric ity, and other st illfiner
forces w hich w illbe explained hereafter.
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9 . We may now descend to a somew hat coarser grade of

ethers w hich sw eep through atoms of somew hat coarser charac

ter than those that are used for the tran smission oflight. Iron
,

and pé rhaps a majority of O paque substances, belong more or

less to this grade. F arther on in this chapter
, (XXXII I) , facts

Willbe adduced to show that the atoms of these substances

also have their seven intra spirals in w hi ch the ethers are

alittle too coarse to appear as light, as w ellas the usual
thermo spirals, through w hich the ethers flow as a somew hat

coarser grade of caloric than that of the other atoms . T he

intra spi rals, w hen they reach the axis of these atoms, have

ethers w hich correspond to those for blue-

green , blue, indigo
blue, indigo, violet- indigo, violet and dark violet of thelumin
ous atoms, only, as I have said, somew hat too coarse to. pro

duce theeffect of color on the retina of the eye. What effect
do they produce,

‘

then ? T hat of electricity of course, as they

flow axially. But - w hat kinds of electric ity ? We may divide

them in to three grades, namely, Chemico electr icity , G alvano
electricity, and M ag neto electricity , or the C hemico, galvano
and magneto ethers in connection W ith their axialprinci
ples.

I O . Chemico E ther is alow er grade of chemicalforce, pre
sumed to flow through the axialspirilla corresponding to the

blue-

green in the color atoms and perhaps the coarser grade of

blue, and constituting the feeblest style of electricity as it is

more externalthan the other axialspirillae. I t is doubtless an

elemen t of negative electr icity , and is quickened into decided
action by sulphuric acid coming in to contact w ith zin c

, etc . S ee

XXV I .

1 I . G alvano E ther, the element of galvan ic electricity, seems

to correspond w ith the ether for blue
,
indigo- blue, and probably

indigo . I t is finer and more pow erfulthan the C hemico grade.

S ee XXV I I and XXX IV .

1 2 . M agneto E ther, used in M agnetic electric ity and M ag

netism. I ts spirillae correspond to those for violet- indigo, violet
and dark violet, as show n by spectrum analysis. T his, in connec

tion w ith some galvanoether, constitutes the positive or north

pole curren ts of themagnet, w hile C hemico ether is used in the

feebler curren ts of the south pole in connection w ith thermi sm.
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S ee C hromo-dynamics also Plate in w hich the odic colors
are a fair test O f the poten cies of the magnet . Iron , the greatleading metalof magnetism,

w hen in ten sely heated for spectro

scopic analysis, has the violet- indigo the strongest of its electri
calcolors, also the violet, indigo, blue, and blue-

greenlarge,
w hichlast~ is the elemen t of C hemicalelectric ity. ( C hap . F ifth,

1 3 . O dylo- E ther, the basic fluid of odiclight and force as

discovered by Baron R eichenbach, and a grade higher than the

ethers of ordinarylight. I t flow s through the 2d spirillm of the

intra spirals just as ordinarylight does through the first spirillae
of the same : also through the first spirillae of Odic atmosphere

just aslight does through the same spirillae O f common atmos

phere. (S ee C hap . N in th.)
1 4 . P sy cho E ther, used in connection w ith men talaction

(C hap . T en th) , tw ice as fine as O dylo ether , four times as fine as

light, as w illbe show n . I t can pass through the 3 d spirillae of

in tra S pirals of ordinary atmosphere, also through the I st spirillae
of the psychic atmosphere, w hich form allanalogies w e must

suppose to exist . \
1 5. G ravito E ther, the cen tralelemen t Of gravitation ,

incon

ceivably fine and sw ift. T he reader may already see from the

foregoing description of atoms, something of how its attractive
processes are carr ied on betw een allbodies, allatoms of w hich

exert their suctionalforces in alldirection s so far as this fine'

ether is concerned. A t some . future t ime I Shallattempt to ex

plain the processes 'by w hich this is done, and by w hich some

atoms become heavy and otherslight.
1 6. Cosmic E ther . I w illmen tion briefly some static ethers

w hich are S ign ified by names ending in ic, as I have before said.

Cosmic ether, from Cosmos, the w orld, is the great w orld- connect

ing ether of space, w hose atoms, polarized by thelight of
!

suns

and stars , become crystalrailw ays over w hichlight and various
other forces pass. I n C hapter F ourth

,
V I I I , I have given a

number of facts in proof that this cosmic ether is simply a con

tinuation of the finer elemen ts of the atmosphere of the earth

and other orbs. in the shape of an exquisitegrade of hydrogen as

itsleading elemen t.

I 7 . O dylic E ther is the finer atmosphere w ithin the coarser
,
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just an octave apart. T he reader w illunderstand this the better
by studying thelaw s of undulatorv harmony and discord

, and by
remembering that nature ever w orks according to the most per
fect system. L et not the reader consider the foregoing nomen
clature and division of ethers quite“

imaginary, as he w illbe
finding facts in corroboration allthrough this w ork

, and still
other facts in a future w ork of the author.

XII . E T HE R S HA V E WE I G HT
,

O therw ise they could not havemomen tum. I t is common to

callelectricity,magnetism,light, heat, etc . , imponderable, because
human in strumen ts are not delicate enough to w eigh them.

Prof. C rookes, how ever, has succeeded in measuring the momen

tum O flight by means of his w onderfullittle in strumen t called
the radiometer . By its means he has estimated the propulsive
pow er of sunlight for the w hole earth at 3 0 0 0 millions of tons

H is instrumen t has given the dynamic theorists much trouble.

T helight of a candle he has found to w eigh .0 0 1 7 2 8 or nearly a

90 0 th part of a grain . T he amazing forces used in chemicalaf
fin ity, such as C hemico-ether, theluminous ethers, electro-ether ,

etc . ,
as w illbe show n hereafter, sw eep the atoms even of solids

into every styleof arrangement and polarization ,
and con sequen tly

must have a tremendous momen tum. T he etherio—atomiclaw
demonstrates this poin t in a multitude of w ays. D r . W illiam
B . C arpen ter, w ho seems to be butlittle acquain ted w ith the
fine forces, has w ritten an article in the N ineteenth C entury,

”

in w hich he takes the most difficult methods of explain ing aw ay

the pow er of radiation to produce electric ity and mechan ical
force as in the radiometer. T here is no reason w hatever,

”
he

says,
“ for attributing to radiation any other pow er of exciting an

electric current than that w hich it exerts mediately through its

pow er of heating the thermopile.

”
E ven if this assertion

‘

should
prove true, how can sunlight heat the thermopile, or anything
else, except by the impact and momentum of its rays upon it,

especially as it is admitted that radiatinglight has no per

ceptible heat of itself, excepting as it strikes something

XII I .

—PO LA R C O HE S I O N O F A T O MS .

I think the ground is now sufficien tly clear for an understand
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i ng of themethods by w hich atoms become polarized and com

bine in to solids and other substances.

F ig. 1 3 7 represen ts tw o atoms polarized and j oined at 1 , the

upper atom sinking into thelow er as far as the

positive thermo S pirals, w hich thus regulate the

distance. - T he dottedlines represen t the ethers

w hich flow axially from 3 to 5, and thermally around
the atoms in the other direction 4 , 4 show s how

the ethers aredraw n on from one atom to another

by the eddy
-like forces of the spirals and spirillae

of the samegrade w ith w hich they come in con tact.

Theligo of the upper atom glides in to theligo O f

thelow er, and the tw o thus become riveted in to

F ig. 1 3 7 . P olarized one, and held doubly tight by the spiralsw eep of
A toms'

theligo- ether. T he artist has doubtless rep

resen ted the uppé rligo as bei ng inserted too far in thelow er
ligo, as the axialspirals w hich encircle theupper might in terfere

somew hat
, unless they are exceedingly elastic. But how do the

a toms thus arrange themselves in this orderly manner Why
not the w rong ends come together N ot only does the vorti

c al'andligo '

SllC t Ilof thelow er atom draw the second, but the

t orren t or axialcurrent abovedrives the second against thelow er
atom and holds them together. T hey could not possibly be joined
w rong end first, as

‘

the curren ts w ould then drive in O pposite di
rections, and repulsion w ould occur . T hey can no more avoid this
a rrangemen t under the play of ethereal' forces than a stick of

w ood on the brink of a maelstrom can avoid being sw ept in
T he positive end of theline i s at 5, the negative end at 3 .

XIV . L A T E R A L C O HE S I O N .

‘

I . H aving explained the mystery of polar cohesion ,
let us see

how atoms can coherelaterally. F ig. 1 3 8 presents tw olines of

polarized atoms draw n w ith a single
thermo spiraland its first spirilla.

T helines are placed conversely so

that a positive spirilla of one atom

occurs by the side of a negative
S pirilla of another . I f they w ere

F ig. I 3 8. A toms arranged C onversely.

placed so that the eddies of tw o
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positive spirillae should come together, they w ould repeleach
other but a pow erfuleddy placed near a feeble one w ould over
come it and draw it tow ard itself. T hus the positive spir illa 1

,

outdraw s the negativespirilla 3 at the point 2 , and solinks that
portion of the upper atom to thelow er, w hilethepositive sp i rilla.

5 outdraw s the negative spirilla 4 , and thus holds that portion of

thelow er atom as firmly as thelow er atom held the upper in the

other case. T he other atoms w ork in the same w ay.

2 . T hus w esee that heat action ,
w hich is generally so expan

sive and disin tegrating, may become an elemen t of cohesion
,

though a much feebler one
“

than cold exerted through theligo
and axes of atoms in polar cohesion . T his w illexplain w hy
w ood, stratified rock, etc .

,
w illsplit more easily i n one direction

than another. T he polar cohesion is in the direction of the

fibres, grain s of w ood, etc .
,
w hile thelateralcohesion is at right

angles to this. T he curvedline, show ing how ethers may pass

out of the torrent end of oneline of atoms and be draw n in to the

vortex end of anotherline, w illgive a hin t of how magnetic

are formed, although it is incorrect to represen t it as passing out

and in to c on tiguouslines or out and into the samelayer Of atoms

3 . T he cut w illS how how atoms can commun icate their im

pulseslaterally, as from I to 3 , as w ellaslongitudinally from 7
'

to

8 . T helateralmovemen t oflight may be understood by study

ing it, as it can never be understood otherw ise.

XV . T H E U N I T Y O F A T O MS .

Judging by allother w orks of nature, atoms must be un ited

by bonds of un ity through alltheir parts, so that allS pirals must

be connected more orless w ith allother spirals by smallpillars
or tubes. T hese may be called atomic tendrils. T he 3 rd

S pirilla imparts action to the 2d, the 2d to the I st
,
and the

'

I st

to the parent spiralitself, w hile each spiralis so connected w ith

its brother spirals as to act and react upon them. E ven the

thermo sp i rals are doubtless connected w ith the in tra- spirals, as.

w ellas w ith each other, by delicate tubes w hich are so arranged

as not to impede the passage of ethers. I n this w ay atoms are

doubly armed against stagnation
'

and death, for if only a S ingle
ether should be moving through the minutest spirilla, it w ould
impart more orless of its vitalizing pow er to the w hole atom.
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out, somew hat as they are in the axialor electricalportion of the

atom. T he one w ould doubtless find its type i n steel
,

"

the other

in bismuth or an timony, the specific heat of w hich is exceedingly
small.

2 . F igures 1 3 9, and 140 w illShow just w hy certain substances
w illhave tranverse polarization s, in w hich thelayers of atoms

cross each other very nearly at right angles, w hile others w illhave
transverse diagonals, for the follow ing reason s — T he spirals in
I 3 9 runn ing in the direction of 1 , 2 , formlittle w hirlw inds of

force in thatdirection w hich, striking a con tiguousline of atoms
,

must tend to w heelit around accordingly and hold it there, espe~

c ially under excitemen t, as' in 5, 6, w hile in fig. 1 40 , thelines of

force being diagonal, must sw eep the atoms around un tilthey be
comediagonally tran sverse, as in 5, 6. I n most cases, how ever, it
is probable that theline 6, 5, should be reversed w ith thevortex
end at 6 in stead of 5, in w hich case w e could easily see how such

a phenomenon as double refraction might occur as in Iceland
spar , a part of thelight striking at 3 and moving on to 4 , and an

other part striking at 6 and moving on to 5.

3 . I t is evident that w hen any substance is aroused to extra
action by friction or by passing an electricalcurrent through it,
a part of thelines w illbe throw n in to a transversearrangement,
or atleast in to tran sverse diagonals, according to w hether the

spirals pass around the atoms, as in fig. 1 3 9, or obliquely, as in
fig. 1 40 . What proof have w e that this is so ? We know that

if w e rub any object briskly, and hold it near a hair or some

otherlight object
,
it w illattract it. T he fact of this attraction

show s that there are eddies of etherialforce w hich sw eep around

In and out of the object friction ized, and draw o ther objects to

w ards itself. But w hat has this to do w ith show ing that excited

objects have thei r atomiclines arranged transversely ? my reader

may say. Just this ; if thelines should allrun in the same

direction , there w ould be no coun ter- curren ts to deflect them so

that the neighboring vortexes could draw them in and thus es

tablish a c ircuit of forces w hich,
like a min iature w hirlw ind, is

attractive to everything around. T hus a piece of iron in its

O rdinary condition w illattract nothing, but pass a curren t of

electric ity through it and it immediately becomes magnetic and

highly attractive, and this attraction is caused by c ircuits of
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force as show n by iron filings w hich may be placed above it on a

piece of paper . (S ee fig. Glass must have its atomiclines
polarized in various directions, or it w ould not be tran sparen t in

allthesedirections, for w hich reason it is highly attractive w hen

excited, and for w hich reason , also, glass and other irregularly
polarized objects are called non - conductors of electric ity as the

tran sverse lines obstruct the electr icalethers . T ran sverse

diagonals, if not arranged somew hat amorphously, must beless
obstructive and con sequen tly better conductors of both heat and

electricity than transverselines in w hich the more perpendicular
spirals rule, as in fig. 1 3 9 . S ilver, copper, etc .

,
w hich are such

fine conductors, may be presumed to bemorediagonally arranged
than steel

,
w hich is a poor conductor, comparatively. G ood con

duction also requires con tinuouslines of polar ity, and allamor

phous bodies must necessarily be poor conductors, as w ellas all
bodies w hich havepolarizations in too many directions,like gutta
percha,leather, etc .

’

T hat theselast bodies must be polarized
in various direction s is evident from their toughness in alldirec
tion s, the greatest cohesion ,

as w e have seen ,
being in theline of

polarity .

XIX . P A R A V E R S E L A Y E R S O F A T O M S ,

A re those in w hich thelines are allturned in the same direc

tion , (S ee fig. thepositive spirillae of onelinebeing arranged

against the negative spiril
llae -

of the contiguousline.

T his should give seemingly
alateralcohesion about the
sameas that in com/arselines

,

though somew hatless per
haps from theless perfect
un ion of graded spirillae. I t

throw s the second range of

atoms alittle farther along
than the first, the third one stillfarther on

,
etc . ,

r esulting in di
agonally formed and rhomboidalcrystallization s, as in bismuth

,

an timony, quartz, me, etc . I t is probable that this paraverse ar

rangement of atoms comes from diagonalspirals . I t w illbe seen

in the cut how the
—large, active sub- coils of one atom come

O pposite to the feebler ones of another so as to promote attrae

F ig. 1 4 1 . P araverse L ayerse f A toms.
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tion . T hus the positive spi rilla 7 binds the negative spirilla
6 and 8 to it, 2 draw s I

, 5 draw s 4 , etc

XX . C R Y S T A L LO ID A N D A M O RP HOUS B O D I E S .

Crystalloid arza
’
ot/zer regalary f ormea’or morp/zoas ooa'ies are

such as grow in to some defin ite forms on accoun t of a general
and regular polarization of their atoms. They are capaoleof strong

caemicalej ects, and examples of them may be seen in crystalliz a
tion s, stratified rocks, grained w oods, etc . A morpkoas B oa

’
ies

, orliterally those w ithout form
, are defic ien t in con tinuous polarities

and orderly arrangemen t of molecules. Clumps of earth
,
many

ores in a crude state, pulverized substances, snow ,
etc . , are amor

phous. When the ores are w orked up in to bars of metal
, they

generally become more orless crystalloid. N o forms w hatever

are en tirely destitute of polar arrangemen t, but amorphous ooa
’
ies

lzave oa t skort or irregularlines of f orce, and consequently are

negative andlacki ng i n c/zemicaleffect.

XXI . H E A T A N D C O LD .

I . H eat expands, individualizes, w orks on the centrifugallaw ,

and in excess tends to disorgan ize and tear in to pieces ; C old
con tracts, polarizes, organ izes, crystallizes, w orks on the centripe

tallaw
,
and in excess tends tolifelessness and congelation .

2 . T he L aw of zllotioii for heat is the S piralw ith its eddies of

force passing around the outside of atoms ; that for cold is the
same combination of eddies narrow ed dow n to a vortex w hich

passes inthe O pposite direction through the axes of atoms, and

becomes sw ifter, narrow er, and straighter as 1t proceeds.

3 . T he g reatest H eat L ines are in the greatest carves— the

g reatest Cola’F orces approximate more and more the strazgatline.

4 . H eat produces its sting bylaying on countless million s of

las/zes every second, and cola’
, by piercing w ith coun tless gimlets

on the oor irig process.

5. T herearevarious grades of heat and cold, the coarser grades
con sisting of the coarser ethers passing through the coarser spi

rillae. T hese in excess are more pain fuland hurtfulto thehuman

system, w hile the finer grades, being connected w ith the finer spi
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that w e must test theor ies by f acts and f acts by theories, a rule
w hich may be observed w ith reference even to atoms

, and w hich
I have ever aimed to observe.

2 . I must agaln ask the reader to take someof my statemen ts

at presen t on trust or from their apparent reasonableness, promis
ing hereafter in this w ork, and stillfurther, in a succeeding one,

to give facts and reasons. If somuch discussion of thesubject of
atoms is considered dry reading,

it should be remembered that
w e shallbe but Charlatans in sc ience untilw e can reach basic
principles.

3 . We have, then , the atom w ith its w onderfuldiversity of

pow ers, in cluding thermalspirals and spirillae, axialspirals and

S pirillae, and theligo tube, w ith allthe in ternaland external
ethers. I have called the form of the atom an ovoid, but this
ovoid is eviden tlymore orless oblate or flattened, I st, because it
w ould combinemoresystematically to formlayers of matter, and

2 dly, because it w ould readily assume such a form, as the axial
spirals, emerging near the smallpositive end w ith great velocity
of vibratory force, w ould naturally be :sw ept too far

‘

one side to

make a complete circular spiral, and so it w ould assume more of

an ovalspiral, exactly in harmony w ith the motion of planets
around the sun .

4 . A s to the extra or thermo spirals, the follow ing are among

the arguments in proof that the foregoing conception is founded

on nature I st, it is an importan t dualdivision of forces in har~

mony w ith analogies in general2dly, atoms can be in serted in to

each other by an exact system in the ordinary polar cohesion and

by another exact system in chemicalcombination s in case certain

thermo S pirals project beyond the rest, and thus form regular
barriers ; 3 dly, frictionalelectric ity, espec ially, is confined to the

surface of bodies, and is aroused by externalfriction or pressure

w hich goes to show that some part of their spirals is external
4 thly, the fact that frictionalelectric ity is sw ifter than other grades

could be accoun ted for by supposmg its spI rals to be the most

in terior in the axis of atoms w here the pathw ay is shortest and

nearest straight. But if its axialspirals are most in terior, their

thermalportion s w ould naturally bethe most exterior ; 5thly
M agneto

-electricity a nd magnetism can penetrate con siderably
below the surface of bodies, w hich could not be if any part of



C O HE S I O N . I 2 3 :

the spirals concerned w ere external, as their action w ould then
be

'

smothered before they had penetrated far w ithin . T his show s

thenecessity of in tra- spirals. 6thly, the fact that the electrical
colors can penetrate deeply w ithin substances, as in the case of

seeds w hich are reached and germinated by them to a con sidera

ble depth below the surface of the soil, show s that no part of

their S pirals is external, con sequen tly colors must requ ire intra

5. T hat there are seven in tra spirals in ordinary tran sparen t

bodies, six of w hich constitute the principle of the thermalcolors
w hen moving thermally, and that allseven of the same spirals,
w hen moving axially, con stitute the principle of the electr ical
colors, w illbe more and more eviden t hereafter . T hat there are

seven in tra—spirals of somew hat coarser grade in iron ,
copper and

other opaque bodies, devoted to the man ifestation of differen t

grades of heat and electricity, w illbe S how n in this chapter,
XXXI I I .

, 2 .

XXI I I . C O HE S I O N .

I . Wehavealready seen how theL igo rivets theatoms together

untilthey becomemasses of solid substan ce, such as metals, rocks,
w oods, bones, muscles, etc . T he suction causedby theligo ether,
together w ith the firmness of its parts, must cause the principal
cohesion , although the other ethers assist to some extent.

2 . I n such ametalas mercury and in theliquids and gases,

theligo is probably w holly w an ting, excepting as some foreign

substance -may exist in their midst.

3 . I n case of intense cold the vorticaland electricalforces
become so sw ift as to sw eep the atoms together into a congealed
or solid mass w ithout the aid of theligo, except as foreign parti
cles may intervene. I t should be remembered that the tendency
of cold is not only to dimin ish the s iz e of allatoms

,
but to thichen

or harden allmasses of atoms . T he fact that w ater, and melted
iron , bismuth, zinc andan timony, become somew hat increased in

bulk on becoming hardened by cold, does not invalidate the rule,
but show s how the process of crystallization can pile some polarizedlines upon others in a w ay to enlarge their size as amass .

4 . When the heat becomes very great the spirals of atoms

expand to such an exten t and become so furious in their cen tr i
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fugalaction as to throw even the particles of iron and other

metals asunder in a melted conditlon ,
I n spite of theligo, ahd

w hen much greater still, the atoms become so
l
detached as to be

w afted off in to the air on the sw ift currents of ether
, in the form

of vapor . T he tendency of heat is to soften and dis integ rate. I f

bodieslike moist clay become hardened by heat, it is because it
evaporates the w ater andleaves only the atoms w hich possess
theligo. T he smallamoun t of cohesion that exists betw een the

atoms ofliquids, gases, and ethers
, comes doubtless from the flow

of electricalforces through their axes.

XXIV . D i F F E R EuT K I N D S O F E LE C T R I C I T Y .

M y researches in connection w ith mystudies of atomiclaw
have convin cedme of the existence of six or more distinctgrades
of electricity, besides some minor divisions, namely, F rictional
Electr icity , Chemico Electr icity , G alvano Electr icity ,

jldagneto
Electricity, Chromo Electr icity , and P sycho Electr icity . T he

s w iftest of these, so far as know n 15 the F rictional, although
C hromo- Electricity is much softer and more penetrating. A

brief accoun t of these w illbe in place here. Psycho- Electricity
w illbe explained under the chapter on C hromo- M en talism.

XXV . F R I C T I O N A L E LE C T R I C I T Y

I s sometimes improperly called S tatic (standing or stationary) ,
as there is no such thing as any electricity w hich is not in rapid

motion . A ccording toWheatstone this style of electricitymoves

at the rate of miles a second. F or the reason ofr its

sw iftness and in ten se action see XI . 5, of this chapter. I ts ele
men t is electro- ether w hile itspr inciple consists of the axialpor
tion of the thermo- spirals, for the character of w hich see fig. I 3 5.

Being extra spirals in their thermalportion ,
it w illreadily be

seen w hy allfriction
,
rubbing, and pressure, w illarouse them

in to action , produce heat as w ellas electr ic ity. I t may be asked
w hy is not frictionalelectric ity, as developed by the electric
machine, used for healing purposes ? Because it moves almost

entirely on the surface of the skin w here the nerves of sensation
are most active, con sequen tly its effect is exciting rather than

soothing or healing. F rictionalelectric ity, as aroused by the

hand moving over the surface, is generally very vitalizing and
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tricity and theleast electricalin its n ature
,
for w hich reason

f
it

i s sometimes called nega tive by electric ian s ; 3 dly, ingalvan ism
i tmoves through alternatelines of converse atoms in exactly the
opposite direction from galvan ic and magnetic electricity. I ts

movement is attended w ith heat and a feeblegrade of electricity,
because, being thelast spiralto en ter the axis of the atom ( see

'

fig. I 3 it must necessarily en circle allthe rest and haveless of

that sw ift narrow and poin ted style w hich con stitutes cold and

electricity. T he causes of its moving in opposite direction s w ill
be given under the head of G alvan ism

,
XXXIV .

XXV I I —G A LV A N 0 - E LE C T R I C I T Y

I s a grade finer than the chemico a nd a nsw ers to the axial
spirals w hich correspond to the electro-lumino spirals for the

blue, including also indigo- blue and probably indigo,
though

coarser than these. I t is the finer positive electr ic ity w hich
moves in the galvan ic c ircu it from the C opper to the zinc , etc . ,

and

doubtless exists in many so- called electro- negative substan ces .

H ow do w e know that galvano-electricity is not as fine a grade

as that of the blue color ? Because if it w ere it w ould give out

a blueappearan ce, and moreover its effects areless soft and pene;
'

trating than thoseof blue sunlight. S ee G alvan ism,
XXXIV .

XXV I I I .

— M A G N E T o- E LE C T R I C I T Y
,

A G rade finer than the
'

g alvano,
and made in connection w ith

s pirals that correspond w ith the electro-lumi no- sp i rals for the

v iolet, in cluding V iolet- indigo,
violet and dark violet. T he finest

i nduced curren ts of the battery, sometimes called '

F arada ic, from

F araday, con sist of magneto electr ic ity. T he positive pole of

the magnet gets its pow er from magneto electricity ben t in to
c urves

,
w hile the negative or south pole is presumably charged

w ith the Chemico—grade. S ee M agnetism (XXX ) Although
the magneto grade is coarser than the color electricities, yet,
under the force of the magnet, it is readily driven through glass
w hose S pirals form a naturalpathw ay oflight and color . T his

may be proved by plac ing I ron filings on a pane of glass and

holding a magnet below it, in w hich case thefilings w illbe throw n

upw ard and also in to a great number oflateralcurves on both

s ides .
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XXIX .

— C HR O MO - E LE C T R I C I T Y .

We come atlast to a grade of electricity w hose ethers and

spirals are fine enough to appealto the eye in the form of the

electricalcolors, such as blue, violet, etc. , already men tioned.

Although the scientific w orld has not yetlearned that these

colors constitute one grade of electricity, yet they have dis

covered many facts that bear in that direction . I w illmen tion
some points in proof

1 . Electricity, as I have already show n , con sists of the
'

cold
con tracting princ iple. T he violet end of the color scale is know n
to consist of cold colors,d t as the red end is w arm, as show n by

the thermometer and thermo pile.

2 . M orichin i, C arpa, R idolfi,
and M rs . S omerville state that,

by exposing common steelneedles to the violet rays of a spec

trum
,
or by cover ing one—half of them w ith blue‘

glass, they become
magnetic . A mpere has show n that magnetism is iden ticalw ith
electricity, and it w illbe show n hereafter in this w ork that mag

netism con sists of electric ity throw n into curves by passing in

transverselines. T he persons w ho deny the electricalCharac
ter of the violet and blue rays present insufficient facts, although
thegradeof electricity is finer than that w hich usually influences
the galvanometer, ‘

or perhaps even the magnet.

3 . Zan tedeschi exposed a magnet, w hich w ould C arry

.

I 5

ounces, to the sun 3 days, and increased its pow er tw o and a half
times. Barlocci found that amagnet w hich w ouldlift one pound,
w ouldlift nearly tw o pounds after exposing to strong sunlight
2 4 hours. N o one w illpretend that the red or other thermal
colors could have done this, w hile the facts of thelast paragraph
show that the violet end of the scale is quite competen t to it.

T he reader may w onder how sunlight can arouse magnetism if, as

I have show n , the magnetic ethers are somew hat coarser than

chromo- electric ity. I shallshow hereafter under the head of

Fluorescence (XXXII I ) , and elsew here, that under stimulus,
coarse ethers can sometimes be forced through S pirals w hich '

are

naturally too fine for them, and fine ethers through S pirals w hich
are naturally too coarsefor them. Although chromo- electr ic ity
may stimulate, and to someextent pass through the atomic spirals
of a magnet, this stimulus eviden tly tends to draw in from the
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atmosphere magneto
- electricity, espec ially 1n cold w eather, from

the fact that if the former electricity w ere suffic iently abundan t
,

the magnet itself w ould be bathed in blue and violet colors .

4 . Electricity being the princ ipalcauseofphosphorescence, and
these colors having the same pow er, tends to prove their simi

larity of character . Beccaria examined the solar phosphori
,

says Prof. H unt, and ascertained that the violet ray w as the

most energetic, and the red ray theleast so,in exc iting phos

phorescence in certain bodies. M . Biot and the elder Becquerel
have proved. that the slightest electricaldisturbance is sufficien t
to produce these phosphorescent effects. M ay w e not then

_
re

gard the action of the most refrangible rays, namely, the violet,
as analagous to that of electricaldisturban ce ? M ay not elec
tricity itself be but a developmen t of this mysterious solar
emanation T o this question , aided by our knowledge of atoms

,

w emay an sw er no
,
so far as ordinary electric ity is concerned, as

ordinary electricity and magnetism are aroused only indirectly
by the solar rays .

5. Electricity is theprinciple of cold, but, bymean s of chemi
calaction w ith thermalsubstan ces

,
can develop the greatest heat

know n in the same w ay blue, indigo and violet constitute the

cold end of the spectrum, and yet by mean s of chemicalcom
bination w ith thermalcolors can develop greater heat than

could be done w ith the red color alone. I w illcite one example
merely. G eneralPleasan ton , of Philadelphia, by putting blue
glass in among the panes of Clear glass so as to bring blue and

w hitelight together, caused the thermometer in his grapery to
rise to I w hile on the outside the temperature w as only3 5°
F or alittle above the freezing point. T he G eneralsupposed
that this effect occurred partly by gain ing some electricalforce
from tran smission through the glass, but w e shallsee

[

under

C hromo- C hemistry that the blue rays develop this great heat by
combin ing chemically w ith the thermalrays of the sunlight .
L ike other styles of electricity the blue and violet colors can

develop no heat, excepting in chemicalaffin ity w ith w arm sub

stances, or w hen bent in to magnetic curves.

6. T he odylic colors, explained in the chapter on C hromo
D ynamics, and developing the finer potencies of things, prove the
electr icalnature of blue, violet, etc .
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passes out at the north or posi t 1ve pole, w hile sw eeping
through the centre in the other direction is the w eaker chemico

electricity, en tering at the positive pole and emerging at the

negative. T his w illat once show w hy themagnetic needle poin ts
n orthand south, or atleast in themagnetic meridian , as the strong

electric and magnetic currents w hich ever pass northw ard above
the equator and southw ard below the equator

,
hold it in the di

rection in w hich they move, turn ing the positive end northw ard

in northlatitude, and southw ard in southlatitude. A nd yet these

c urren ts of force that have sufficien t momentum to turn the

n eedle in their ow n direction , j ust as a vane is turned by the

w ind, or to throw their curves around heavy w eights and bind

them to the magnet, are named by our scien tists imponderable I

A n electro horse- shoe magnet has been made tolift
pounds bymeans of these hooks andlines of so called imponder
able forces, w hich are really ethers. T he curves at the feebler end
of the magnet have a predom inance of the C hemico-electric ity,
those at the positive end, of magneto

- electricity.

3 . T he reader can now solve thegreat mystery of w hy s imilar
electr icities repel, d issimilar ones attract. When tw o positive
poles are placed together the curren ts of magneto

- electric ity dash
against each other and find no vortexes of the right size in the

O pposite pole to draw them on . When the negative poles are
j oined the Chemico- electricity w ars upon C hemico-electric ity in

the same w ay. When positive and negative poles are joined, the
magneto

-electricity of the positive end rushes outw ard and is

draw n in to its ow n grade of S pirals in the negative end, w hile the
C hemico-electric ity of the negative end passes outw ard into - its

ow n affin itive spirals of the positive end.

4 . F ig. I 3 8 S how s by the dottedline 6 how aline of magnet

ism may pass out of the torrent end of oneline of atoms and
into the vortex end of anotherline. I t is not probable, how ever,
that it w ould ever pass out and into con tiguouslinesas repre

sented in the cut, nor in any tw olines in the samelayer of atoms,
as the atomic torren ts w ould be apt to deflect the curren ts above

or below , especially above and northw ard
,
as may be supposed

from the earth
’
s curren ts and in a

“

somew hat diagonaldirection .

T hat the ,
magnetic currents have this direction may be seenb y

studying their action on iron filings .
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5. Why does not iron ,
like steel, become permanently mag

:netic w hen once C harged
? Because it needs an electric or

magnetic influence to polarize itslines tran sversely. A bove all
o ther substances iron seems to have the right sized S pirals for
magneto- electri city, although, as F araday has show n

, n ichel,
cobalt, manganese, chromium, cer ium, titan ium, palladium, crow n

glass, platinum,
osmium, and oxygen are more orless magnetic,

commenc ing w ith the strongest.

6. Why
'

the atmosphere is but slightly magnetic may be ac

coun ted for by the fact that the radiation s of fine ethers from the

s un in the daytime, or from the earth at n ight, are but slightly
tran sverse, consequen tly it is diamagnetic .

7 . When glass , sealing w ax and other substan ces are rubbed
they become electrical, and the fact that they Wlllattract hairs,
feathers, &c . , show s that, for the time being, they are in a condi
tion somethinglikemagnetism or atleast diamagnetism . F erro

magnetism is by
”

no means the fineSt or only quality of magnet

-ism, that oflight being more exquisite, w hile the finer grade of
'

human magnetism is so refined as to defy the measuremen t of

the most delicate in strumen ts. M ultitudes of examples could be
g iven of persons w ho possess that psycho-magnetism w hich en

a bles them to attract and controlsensitive persons at a great

d istance. Sensitives should understand this fact and use their

w ill-pow er to preven t undue con trol.
8 . What is the thing that causes magnetic attraction says

T yndall. T he human mind has strivenlong to realize it .

if if if

T he realorigin of magnetism is yet to be revealed.

”
T hemat«

ter seems to bevery simple w hen aided by a knowledge of fluidic

and atomic forces. We know how a w hirlw ind draw s I n allsur
rounding objects and holds them fast in its :

ow n embrace, and w e

have seen j ust how a magnet has millions of minute w hirlw inds
w hich sw eep in to and out of the atomiclines of a magnet and

draw a kindred S ubstan celike iron to itself. I t cannot draw

-lead or most metals to itself, because their spirillae are n ot of

the right S ize to receive magnetic curren ts.

9 . Why is themiddle of a magnet devoid of attractive force ?
‘

T he magneto
- electr icity seems to charge allthe spirals and cir

cuits of the positive end tow ards w hich it flow s as far as it can

w ithout escaping in to the air
,
and the same is the case w ith the
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C hemico- electrici ty at the negative end tow ards w hich it flow s.

T he air being partially non - conducting, hedges in the electriCity
un tilit fills some considerable distance from each end, but not

enough to reach to the middle.

1 0 . G reat H eat destroy s magnetism by render ing the curren ts

too pow erfulto bedeflected in to curves. A magnet must draw in

and emit con stan t streams of
‘

electricity from and to the atmos

phere. A w ire through w hich a galvan ic current is passing be
comes for the time being a magnet able to attract iron filings,
and causing, by its tran sverse curves, a magnetic needle to stand

at right angles to itself .

1 1 . If w e put a magnet under a pane of glass upon w hich

iron filings havebeen placed, w e can at once see that the curren ts

of magneto
- electric ity throw the filings upw ard, forw ard and

laterally, thus show ing that many of thelines of atoms arepolar
iz ed in atleast three direction s. F ig. 1 4 3 w illshow some of the

curves and straightlines of force flow inglaterally andlongitudi
nally in connexion w ith a bar magnet, and thelow er portion of

Plate I I I w illShow some of thelines‘of force w hich are man i

fes ted w hen the sides of the poles of a horse shoe magnet are

placed under the same pane of glass, w hile the colored flames

from each pole, w hich can be seen by some person s, w illshow
that the north pole has greater pow er than the south and is man

ifested by a differen t array of colors, the sign ificance of w hich

w illbe explained in the chapter on C hromo D ynamics. T he

superior attractive
‘

pow er of the north pole i s w ellknow n and

can be tested at any time.

1 2 . I have given thus much atten tion to magnetism,
not Only

from its great importance and the impossibility of understand

ing the various potenc ies oflight w ithout it, but because itslaw s

are not understood, andlike a hundred other mysteries never

can be understood w ithout a knowledge of atoms . T he cause of

the tw o directions and tw o grades of electric ity w illbe show n

under the head of G alvan ism,
in XXXIV of this chapter.

XXXI . D I A MA G N E T I S M .

I .
If an iron nailor other magnetic substance should be sus

pended from the middle betw een the poles of a horse- shoe mag

net it w illimmediately arrange itself in the magnetic axis and



https://www.forgottenbooks.com/join


E T H E R I O - A T O MI C P H ILO S O P HY O F FO R C E .

inally that there must be polariz’edlines of atoms runn ing con

versely from S to N , and from the curves w hich sw eepdirectly
across thebar that there must be tran sverselines in thedirection
of T , L and L ,

T . T he many curves of force w hich must sw eep

in and out at the ends do not appear distinctly. I t w illbe seen

that thelongitudinallines are sufficien tly strong to preven t the

tran sverse forces from passing at a point midw ay betw een
'

the

poles w here the magnet is w eakest, although consequent points

of specialpow er are sometimes formed betw een the poles w here.

the forces break through, especially in along magnet.

3 . I n fig. I 44 , illustrating w hat is probably the pathw ay
“

of

forces in one kind of diamagnetism, if not in all, the arrangemen t

of atoms is quite differen t, being on u
the‘law of tran sverse diag

ouals, some modification of w hich is no doubt the un iversallaw
in diamagnetism, just aslines directly transverse or nearly so, are

requ ired for magnetism . Before going further the reader should
be familiar w ith the combination of atoms as described in pre
vious figures, especially I 3 9 and I 4O . I n fig. 144 w e w illsup
pose a diamagnetic substance 3 has diagonalpolar izations in the

direction of 2
, 7 , and 4 , 6, or stillmore diagonally. When the

electro ethers are radiated pow erfully by means of electr icalor
magnetic exc itemen t in to tw o or more generaldirections, diag
onally transverse, those passing through the atmosphere in one

direction must create curren ts w hich w illdeflect someof thelines
passing in the other direction suffic ien tly in w ard to cause them

to be draw n in hy
‘

the vorticalsuction , and thuslines of force
w ould be formed as in the figure. I n such transverse diagonals,
there being nolongitudinallines, a passage w ay is naturally
easily forced through the shorter pathw ay from side to side,
w hereas it must be a difficult matter to force itlengthw ise.

4 . I n speaking of magneto and Chemico electricity as passing
through diamagnetic substan ces, I simply mean that they do so

under the pressure of magnetic exc itemen t. I t is reasonable to
suppose, how ever, that the ethers w hich usually course through

diamagnetic substan ces differ from each other in different bodies

and espec ially from ferro-magnetism . I t has been found
‘

that a

pow erfulmagnet w illeither attract orrepelallsubstances. T hose

substances w hich are spoken of as being repelled by it are

doubtless simply diamagnetic .
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5. Welearn then , that w hile a magnetic substance cons ists of
converselines of atoms w hich cross each other at r ight angles, or
nearly s o, thelines of a diamagnetic substance cross each other

diagonally , or cons ist of transverse diagonals . T hese diagonals
may be the naturalarrangemen t of atoms in a diamagnetic sub

stance, or may be polarized into this shape by the pow er of

light or electricity. D iamagnets have a very much feebler at
tractive pow er than magnets, as comparatively few of theirlines
are ben t in to curves . T he flame of a candle as w ellas electric
light has been found to be diamagnetic, and the sunlight coming
to us in convergen t and divergen t ravs and polarizing theatmos

phere accordingly, must impart more of the diamagnetic than

themagnetic style of influence, as electrician s have ascertained.

T he names of some of the diamagnetic substances as ascertained

by F araday, commenc ing w ith the most dec ided, are bismuth
,

phosphorus, antimony ,
z inc, tin ,

cadmium,
sodium,fl in t glass, mer

cury ,
lead

,
s ilver, copper, w ater,gold; alcohol, ether, arsen ic, uran ium,

rhodium
,
iridium, tungsten ,

n itrogen ,
etc. F araday says that man

as a w hole is diamagnetic . T his is doubtless true, the right side

being positive, theleft negative, allthe w ay from thehead to the

feet, as w illbe show n hereafter. T heliving human form may

also be called a series of magnets .

XXXI I . PHO S P HO R E S C E N C E .

I . T he sulphur compounds of calc ium
, strontium and barium

(w hich should“

be kept in hermetically sealed glass tubes) do
not exhibit the fain testlight in a dark room. M oreover, if they
be covered w ith a yellow glass and illumi nated w ith thelight of

a magnesiumlamp, they remain as dark as before. But if the

yellow be exchanged for a blueglass, and the magnesiumlight
be allow ed to play upon them for a few seconds only, they emit
in the dark a

'

softlight, e ach pow der having its ow n proper tin t
of color.

”

(Prof. E ugene L ommel’s L ight and C olor . ) T his

pow er of shin ing in the dark is termed phosphorescence, and as in

the above case it is developed by the electricalblue, so in all
cases must some prin C Iple of electric ity be used in its produc
tion . T he electr icalprinciple strikes some sen sitive substance

for w hich it has a chemicalaffiin ity,
and creates such activity of

atomic action as to render it partly in candescen t.
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2 . M ademoiselle L innaeus says Fouchet, first discovered

that themonhshood sen t out passing gleams oflight w hich w ere

generally attributed to electric ity.

”

3 . I n phosphorus, touchw ood,firefl ies and differen t kinds of

mar ine an imals, thelight is aw akened by certain physiologicalas
w ellas chemicalprocesses in w hich electricity and heat are com

bined. T he gen tle style of combustion w hich constitutes phospho

rescen ce, seems to be attended w ith so fine a grade of heat as to

be imperceptible as heat to most person s.

4 . S everalsubstances may be exposed to brillian tlightlike
that of the sun or amagnesiumlight, and on darken ing the room
w illcon tinue to glow for hours, emitting the red, blue, green ,

etc . ,
according to the nature of thes ubstances. Alumina, w hen

phosphorescen t, emits a redlight diamond, from its refrangibil
ity, emits most of the colors. Phosphate oflime, fluor spar, etc . ,

phosphoresce w ith different colors . M etals,liquids, &c . , do not

phosphoresce from the pow er oflight .

XXXI I I . F LUO R E S C E N C E , C A LO R E S C E N C E A N D K I N DR E D PR I N

C I P L E S .

I . T his is a proper place to show how nearly the ethers, and

the spirals through w hich they pass, must correspond in grade

w ith each other . I n music, a stretched cord or a tun ing fork
w illrespond to vibration s of the air w hich synchron ize w ith their
ow n , so in atoms, as w ehave already seen ; each spiralcord must

vibrate to and invite on w ard that grade of ether w hose w aves are

simultaneous w ith its ow n movemen ts . T hus the red forming
spiralnaturally invites a certain grade Of ether the blue, being
finer and more frequent of movemen t, invites a finer ether, w hile
the violet and the space above the violet I nvi te stillfiner ones.

What I w ish to state here I s, that although this is the generallaw
, yet under the stimulus of electric ity, orlight,\or heat, or

chemicalaction ,
a grade of ether may at times be forced through

S pirals naturally too fine for it, and at other times through spirals
not fine enough for it . T akeglass for instance. I ts S pirals being
of the grade suited to the ethersw hich go to makelight, are too

fineto admit the ethers of frictionalor galvan ic electricity atanv

ordinary pressure, con sequently glass is used as an insulator to

preven t their passage. If w e Charge a bar of metalstrongly
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been reached to form,
w hen combined w ith thelow er colors

,

w hite, con sequen tly the iron is said to be at a w hite heat. When

stillhotter, the blue and indigo become so in ten se as to pre

dominate and cause a blue heat. T his show s three
'

things, I st,
that ethers can be propelled by spirillae w hich are naturally too
coarse for them 2dly, that iron and other metals have the same

number and generalsystem of gradation in their in tra—spirals as

have the color spirals of tran sparent substances ; 3 dly, that in
C ircumstances of great activity, a coarser spirilla may w ork w ith
a color ether somew hat too fine for it, and not very much pervert
the color itself. I t is true that w hat w e callred hot is not a pure
red as compared w ith carmine and the other colors thus caused,

thoughluminous, are not absolutely pure, but are a Close ap

proach to it and become the more pureby being strained through
the color spirillae of the asmosphere w hich are of the right grade.

T his development of colors in metals and other bodies by dif
ferent grades of heat is w ellcalled C A LO R E S C E N C E by T yndall.

3 . O n the other hand w hitelight may be transferred in to the
coarser spirals of ablack substance and transform its

‘

color forces
in to heat, through the attractive pow er of chemicalaffin ity.

4 . T he invisible portion of the solar spectrum above the violet
is sometimes called ultra violet

,
w hich means ex treme V iolet. But

’

w e have seen that thi s portion is not violet at all, but rather a

finer grade of reddish color tow ards w hich the violet progresm
ses and con sequently such a term as trans- violet (bey ond the

violet) w ould seem
\

more proper. T he invisible portion below
the red is not properly ultra or extreme red, as it is sometimes

called, -but rather the trans - red (beyond the red) , thebeginn ing of

w hich is the thermel.
5. T he trans- violet may suddenly he made visible in the form

of blueand sometimeslavender if its rays aremade to pass through

fluor spar
,
or a decoction of the bark of horse- chestnut, or a.

solution of sulphate of quin ine
, etc . T his is an example of fine

ethers being draw n on in to spirillae w hich are naturally too

coarse for them, by mean s of the chemicalaffin ity w hich these

substances have for them,
and is called F LUO R ES C E N C E , from

fl uor spar . Fluorescence, then ,
18 caused by strain ing the tran s

violet colors w hich are too fine to be seen , through spirillae, w hose.

movemen ts are suffic ien tly slow to affect the vision . T he pro
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cess oflow ering a color to a coarser grade is sometimes called
the deg radation oflight.

6. We may thus see how severalmysteries are cleared up by
this departmen t of the etherio-atomiclaw , and new light throw n

upon the convertibility of f orces .

XXXIV .

— G A LV A N I S M.

*

1 . G alvan ism is electricity w hich is developed by Chemicalac
t ion ,

just as frictionalelectricity is developed by mechan icaland
thermalaction . - T he onemay be artificially developed by aid of

w hat is called the battery, usually supplied w ith acidulated w ater

and tw o heterogeneous metals ; the other, by mean s of the

electricalmachine, w hich is supplied w ith a glass plate or cylin
der . T his is revolved again st some friction izing substance,
such as gutta percha orleather, w hich con tains a more negative
quality of electricity. G alvan ism d evelops Chemico- electricity,

galvano- electric ity,and to some exten t magneto
- electric ity.

2 . Water, as can be show n
,
naturally w inds up in to ball- coils

NVhose threads are polarizedlines of atoms composed of hydrogen

and oxygen . H ydrogen ,
w hich has an immense thermalaction of

its atoms
,
far greater than that of any other know n substance,

tends to draw the other atoms around to itself, and thus the

w inding process is commen ced. D rops of w ater are spher ical
ball-coils . A cids are highly electr icaland abound in C hemico

as w ellas other kinds of electricity. O ne part of sulphuric
acid to 8, 1 0 , or 1 2 parts of soft w ater is generally used, though

other ac ids and substances are frequen tly employed.

3 . T his pow erfulacid thus combined has its thermaland axial
forcesespec ially aroused and immediately unw inds and straightens
out by its sw ift forces, the polarizedlines of

‘

w ater,loosen ing the
cohesion of its ow n atoms of oxygen and hydrogen , and probably
arranging them conversely w ith those of that fluid accord

ing to a necessity w hich w e have already seen . T w o metals of

diverse Character are placed in this liqu id, one of w hich,
as

zinc for in stance, must have a much greater affin ity for oxygen

than the other, w hich is usually C opper or platinum . I n fig. 1 45,

*9 F rom G alvan i
,
w ho first discovered it, although V oltamade such improvements

In it that it is often called Voltaz'c ’

Electr icizj/
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.

‘

Z is the zinc plate, and C the copper plate, set in to the diluted
sulphuric ac id,

and connected at the top

w ith a w ire. N o. 1 show s a polarizedline
of molecules of w ater ; N o. 2 con sists of

a contiguousline of the molecules of sul
phuric acid polarized in the opposite direc

tion . T he galvano, and doubtless the

magneto electric curren t, sw eeps through

theline of w ater N o. 1 , enters the zinc,
passes up and around through the w ire

and through the C opper plate back in to the
F ia . 1 45. A G alvan ic zinc again ,

and so con tinues as before.

Battery. T he C hemico, and perhaps some other

electric curren ts, under the activemovemen t of the sulphuric
acid, pass throughline N o. 2 from the zinc to the C opper and

then around through the w ire back in to the zin c and acid again .

What gives the starting impulse of these great forces ? I n the
first place

,
in the polarizedlines of w ater, the atoms of oxygen

nearest the zinc rendered in ten sely‘ active by the presen ce of

sulphuric ac id
, are both sw ept and draw n by affin itive currents

into the vortexes of the zinc, and con sequen tly are torn aw ay

from their affin itive atoms of hydrogen . T hese atoms of hydro

gen thus set free seize upon the atoms of oxygen of the contigu

ous molecules
,
and thus their atoms of hydrogen become free.

T his second set of freed hydrogen atoms seizes the third set of

oxygen atoms
,
and so the process goes on untilallthe molecules

leading to the plate of C opper have thus been readjusted. When
thelast molecule con tiguous to the copper has been reached, the

freed particles of hydrogen finding no oxygen to combine w ith,
r ise to the top of theliquid and emerge in to the air in smallbub
bles. T he vortex end of thisline of atoms w ith suction made es

pecially pow erfulby such an active chemicalreadjustmen t, draw s

on the affin itive curren ts from the copper itself, and this again

from the w ire
,
and the w ire from the upper portion of the zin c

un tiloriginalcurren ts through the w ater have again-been reached,

and so the curren t is rendered con tinuous aslong as the w ire

join s theplates and the chemicalaction is kept up. T heatoms of

oxygen w hich are first driven and draw n in to the vortexes of

the zinc in connection w ith the sulphuric ac id,loosen and sepa
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XXXV .

— WH Y DO E S F R I C T I O N A L E LE C T R I C I T Y MO V E MA I N LY

I N O N E D I R E C T I O N

I . We w illsupposet hat in fig.

146, a rubber of an electrical. ma
chine should be passed over the

atoms from right toleft. T he

motion being in the same direction
as the Spirillae of thelow erline of

atoms, 1 , 4 , 9 , w ould in ten sify their
motion . O n the upperline of atoms

, how ever , the spirillae being '

in the opposite direction w ould be impeded in their action . T he

negative eddy 3 , w ould be robbed
‘

O
‘

f a portion of its ethers by the

positive eddy I , and by the time it should pass axially from 7 to
8 its prin ciple of electricity w ould be very feeble. A movemen t
fromleft to right w ould set the upper spirals in to active move
men t and impede thelow er. A movement from 3 to I w ould
have the same effect. A movemen t from 1 to 3 , w ould arouse

thelow er spirals and deaden theupper, so that in w hatever w ay

the friction is directed, only the alternate spirals, w hich move in

one direction , are apprec iably affected by any ordinary action ,
in

any one part of a substance. T he common supposition that

there are tw o kinds of electricity moving in opposite directions
in friction ized substances, w ould seem, then , to be an error.

2 . M agnetism has
u

its bipolar conditions and its different

electricities moving I n opposite directions, but these are ac

counted for on the same principleas the same thing in galvan
ism,

magnetism usually being generated through the aid of

galvan ism. T heloadstone or naturalmagnet, composed of the

oxide of iron ,
probably ow es its dualpolarity to

"

liquids and

elemen ts of the S oilw hich act on the galvan ic principle.

F ig. A tomic Forces.

XXXV I . P O S I T I V E A N D N E G A T I V E E LE C T R I C I T I E S .

1 . I t is now time to attack this great mystery and see w hat

light can be afforded by the etherio—atomiclaw . N otw ithstand

ing the great importance of thenumerous electricalphenomena,
w e are stillignoran t of their cause,

”
says G anot. C hambers

’
s

E ncyclopedia admits that the terms positive and negative, as
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generally used, are mean ingless, but are adopted for con

ven ience. C ertain substances, w hen rubbed or beaten , send

forth more positive electricaleffect than others . T hus fric

tion ized glass produces a decided action and is said to have

positive or electricity, w hile friction ized gutta percha, shellac
or resin , being feebler, -

are said to have negative or electr ic ity .

Why shouldonesubstance thus havestronger curren ts than another

O neg reat causeof electr icalpow er in bodies is their super ior polar
iz ation ,

as the others must sw eep w ithmuch g reater f orce through

unbrohenlines than they w ould through amorphous bodies, or those

in w hich short or conf usedlines preva il. B ut w hy should some

bodiespossess this finer polar iz ation and cry stalliz ation E vi

dently because they havespirals w hich invite thefiner and sw if ter

electricities that are sopow erfulas to straighten out the atoms into
'

continuouslines . T ake the tw o
h
substances, glass and shellac,

for instance. S hellac is eviden tly more amorphous than glass,
from having coarser and w eaker

“

electr icities. Glass, as w e

have seen ,
must have S pirillae adapted to the electro-lumino as

w ellas the magneto ethers, and capable of thorough polariza
tion from its pow er to transmitlight. S hellac has no spirillae
fine enough to adm itlight, and very probably has the C hem

ico- electr icity as its prominen t force, w hich w ould accoun t

for its differen t and w eaker character . But frictionalelectricity,
it may be said

,
does not dealw ith these more in terior electricie

ties. N ot so directly, I admit, although pow erfulfriction izing
machines have developed even galvano and magneto electric ities
by reaction ,

nodoubt
,
upon the in tra- S pirals . I t is eviden t, how o

ever
, that if glass haslongerlines of,polar ization than shellac

,
its

frictionalelectr ic ity must be more positive than the same electri
ty of that substan ce.

2 . But another pr inciple must be considered. M etals doubt
less have quiteaslonglines of polarization as glass 0 1 silk . Why,

then , w illthey not produce the attractive and electricaleffect
w hen rubbed that these substan ces do Because they are such

good conductors that their electric ity escapes. Glass
, silk, flannel,

etc . , have a sufficiency of tran sverselines to deflect a portion of

their curren ts into curves somew hatlike the magnetic, w hich
accounts for their pow er to attractlight substan ces, such as hairs

,

feathers, etc .
, and also for their poor conduction . Unlike the
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magnet, how ever, w ecan scarcely say that there are tw o electrici
ties moving in O pposite directions in such substances as they
are n ot bipolar .

3 . T he electricity developed on a body, says G anot,
“ de

pends on the body rubbed. T hus glass becomes negatively
electrified w hen rubbed w ith catskin

,
but positively w hen rubbed

w ith silk .

”
I n the follow inglist, the substances are arranged in

such an order, that each becomes positively electrified w hen

rubbed w ith any of the bodies follow ing, but negatively w hen

rubbed w ith any of those w hich precede it : I catshin 2
, fl annel;

3 , ,b
glass

, 4 ,
s i ,
lh 5, thehand ; 6, w ood , 7 , metals , 8, caoZttchozzc

(I ndia R ubber) , 9 res in
, 1 0 ,

sulphur ,
I I

, gutta percha ; 1 2
,

gun cotton . T he ordinary supposition that each substance can

develop tw o differen t kinds of electric ities in other substances
is unnecessary and un natural. (S ee P . XXXV .) T he follow ing
seems to be an easy solution of the difficulty : glass becomes
negative w hen rubbed w ith catskin because its curren ts are over

pow ered and driven in w ard by the stronger curren ts of thelatter .

I t becomes positive w hen rubbed w ith silk because its curren ts

are strong enough to drive inw ard those of that substance. T he

same pr inc iple holds w ith the other substances. T he metals
may naturally have sw ifter styles of electric ity than catskin or

silk , but theselatter, by their curved and tran sverselines, can
hold the electricity un tilits ten sion is sufficien t to overpow er

even the metals. A negative body ,
or part of a body ,

is that in

w hich the influx electricitiespreponderate over the efl ux
, w hile a

pos itivebody or part of a body , is that in w hich the efllux electrici
ties preponderate over the infl ux . I t is easy to see, then,

“

w hy

positive and negative conditions of electric ity attract each other
,

as the influx or vorticalcurrents of thelatter attract the torren ts
of the former, and it is also plain that tw o positives must repel
because their torren ts dash against each other, or that tw o nega

tives must also be inharmon ious as they draw In Opposite direc
tion s . T helaw is that contrasting electr icities attract, sim ilar

4 Why one end of a magnet is more positive than the other,

as
‘

w e have already seen , comes from the fact of a more In terlor
and poten t electric ity. F ogs, snow and rain are nearly alw ays
charged w ith apositive grade of electricity, and clouds quite fre
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rules gives thelaw of diversity, the second thelaw of un ityin
Chemicalcombination .

4 . I t is easy to see how the w ide mouthed heat-atom
,
w ith its

pow erfulvorticalforces
,
can draw the narrow er cold produc ing

atom in to itself, w hile on the other hand
,
the pow erfulaxial

forces from behind drive the narrow er electricalatom in to the
w ide one. I t is easy to see, also, how such a

pow erfulaffin itive act ion can drive the one atom

in to the other allthe w ay up to the ridge formed
by the w idest thermo S pirals w hich are near the

vortex
,
as represen ted in fig. 1 47 , w hile ordinary

cohesion is not strong enough to drive the atom

in to the encasing -one farther than to the first or
positive thermo spirals

,
as seen in figs . 1 3 6 and

F ig. 1 47 . A C hem
icalMolecule. I 3 7 , Wt h are non - chemi cal. But w hy do I

know that the basic atom in chemicalaffin ity en cases the other

up to theselarger thermo spirals ? Because
,
fi rst

,
I know that

chemicalun ion is closer than that of ordinary cohesion
, con se

quen tly it must sink the atoms deeper than to the smaller or

positive thermo spirals. H aving surmoun ted these there w illbe
no barr ier un tilthelarger spirals are reached ; and,

secondly,
chemicalaffin ity hides the color spirals of the encased atom.

T hus carbon is a black substan ce, w hile potassium and sodium
are w hite. A ccording to the 2d rule

,
w hat should their color be

w hen combined
‘

chem
‘

i
‘

cally in to carbonate of potassa, and car

bonate of soda— that of the black carbon ,
or that of the w hite

potassium and sodium ? I t should be that of the en casing atom,

and the en casing or thermalatoms here must be the potassium
and sodium w hich are electro-positive

,
as w illbe show n hereafter,

w hile the carbon
,
being more electrical, must have its atoms

encased an d thus have their color spirals hidden by the w hite of

the potassium,
etc . In the same w ay common salt, w hich is

formed of chlorine and sodium
,
show s only the w hite color of

thelatter, the atoms of w hich en tirely sw allow up the green ish

yellow color of the former. S ee C hromo- C hemistry for further
illustration s.

5. I t is importan t to dw ella momen t on the causes w hich

give to atoms these dualstyles of form by w hich they are ena

bled to be combined so beautifully and pow erfully. F ig. 148
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show s the encasing atom made broad by its thermalactivity.

T he figure represents tw o types
of atoms, one represen ted by the
dottedline, of w hich potassium
is a good example, and the other

show n by the mainline, of w hich
hydrogen is a good example.

H ydrogen ,
having more spec ific

g. I 48 . T hermalF ig. 1 49 . Electricalheat than any O ther substance
or E ncasmg A tom A tom mu st have the broadest atoms,

taken allin all, and yet potassium,
w ith farless specific heat

, can

outdo the hydrogen as show n in its pow er to tear the atoms of

oxygen aw ay from it w hen throw n in to w ater for instance.

H ow is this ? H ydrogen ,
w hich is distinguished for its deli

cacy of action , doubtless has an abundance of fine spirillae
w hich quickly kindle in to action the main spiral, and this com

inences tolessen before it gets so near the negative end. T he

potassium has doubtless much
’

coarser spirillaeand corresponding
c oarse ethers, among w hich the C hemico is doubtless prommen t,
and w orkingmore slowly does not attain its maximum pow er un til
the vortex is nearly reached. T his gives it a pow erfulvortex
.and hencegreat attractive force. H ydrogen, having an immense
amount of heat

,
has very probably more than three thermo

S pirals. I ts chemicalaction is ‘

fine and pow erful, but if its in

tensity of movemen t w ere to be transferred to the vortex it w ould
be terrific and kindle in to flame every time a chemicalun ion
w ith other atoms should occur . A s it is, it is a greatleading de
veloper of heat andlight. S odium,magnesium and other alka
line and electro- positive elemen ts belong to this generalstyle of

atom
,
ranking betw een the extremes of the hydrogen and potas

s ium. T his includesmost of the metals w hose thermalspirals and
ether-s are sufficientlylcoarse and slow of action not to gain their

'

fullpow er un tilthe vortex is approximated
, so that they become

w ide mouthed and especially attractive to the other style of

.atoms.

6. F ig. 1 49 presents the more narrow and electricalstyle, in
Wt h the axialactivities are more potent than the thermal, and
i n w hich even the thermalS pirals are probably more oblique than
1 n the broader atoms as show n I n thediagram . I t includes such
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atoms as those of the oxygen ,
sulphur, chlorine, and the other

electro-negative substances . T his grade of atoms. among w hich

the oxygen is foremost, is prominen t in ac ids in w hich electricity
rules, although hydrogen in tensifies the same. T he dottedline
show s an atom of this grade w h

’

ose vortex is somew hat expanded

and its positiveend draw n in small. T his is a good typeof an atom

of oxygen ,
w hose poin ted end being smallby being themost elec

tricalof atoms, makes it especially suited to penetrateother sub
stan ces and oxydize them .

* M ore than that its vortex is suffi

c ientlylarge and active to attract other atoms in to itself, and
this diversity in its tw o poles is a greatleading cause of its being
able to combine w ith allother elemen ts excepting fluorine.

A nother reason w hy it can combine thus un iversally is that it
must have a diversity of spirillae by means of w hich it is supplied
w ith those ethers that w ork harmon iously w ith the atoms of

other substances and drive them together . I t is know n to be

the most electro-negative of substan ces, w hich is a term that sig

n ifies it is the most electrical. F araday has show n its magnetic

character w hich proves that it has magneto
- electricity. I ts w ide

vortex and the fact that it affin itizes w ith metals and so many

substances in w hich C hemico- electric ity must exist
, argue that

C hemico
‘

ether is one of its forces . A s a gas orliquid in air and

w ater, it transmitslight, being tran sparen t, w hich show s that
‘

the

color electricities may pass through it. T hus does oxygen have

affin itive spirals, w hich are able to receivemore orless w ellthe
thermo

, C hemico,
thermo-lumino, electro, electro-lumino, galvano

and magnetic ethers w hich,
w ith the form resulting from connec

tion w ith them,
makes it on the w hole themost pow erfulknow n

agen t of chemicalaction , and constituting, according to D r . A tt

field, about half of the substan ce of the globe. G old, silver and

platinum,
and a few other bodies, have but feeble affin ities for

oxygen excepting w hen the added electric ities of sulphur are

brought in to action , con sequen tly they main tain their brightness

under allordinary c ircumstances.

7 . T he thermo spiralat 2 ,
in fig I 49 .

show s how far the atom

generally sinks in to the encasing atom in chemicalcombinations,
w hile that at I show s how far it sinks in cases of ordinary cohe

*9When metals are oxidized they aresaid to becovered w ith rust, w hich is simplya
chemicaldeposit of oxygen .
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C itrate of magnesia, V ichy w ater and some other alkaline drinks
are called cooling, but this can come only from their reactionary
effect

,
or from the electricalprinciple w ith w hich they are

combined.

I t is perfectly clear, then ,
w hy acids and alkalies have such an

affin ity for each other, as they include the dualconditions of

narrow and broad forms
, &c .

1 0 . C O LO R A FF IN I T I E S may be merely men tioned here. I n

the
i

chapter on C hromo- C hemistry this w hole subject w illbe
developed much more minutely. T he reader has already S een
that the colors on w hat is sometimes called the w arm end of the

spectrum
,
in cluding red, red- orange, orange, yellow —orange, yellow and yellow -

green ,
are made in c onnection w ith the spirilla of

the thermalor w iden ing portion of atoms
,
w hile the cold

blue-

green , blue, indigo-blue, indigo, violet- indigo, v iolet, and

dark violet, are made in connection w ith the spirillae of the axial
or con tracting portion of atoms . I t is eviden t at on ce, then , that

substances in w hich the thermalcolors predominate must affin i

tize w ith those in w hich the electricalcolors rule. But w hat is.

the exact affin ity of each color L et us take the blue-

green for

in stan ce. T he very spiral
,
or more exactly the spirilla w hich

w orks as the blue green prin c iple in the axis of an atom, w orks.

as the princ iple of thermelon the outside (S ee fig. 1 3 I s it

not eviden t, then ,
that w hen the thermelis sw ept by strong

ethers the vibration extends
.

to the inner blue-

green portion and

V ice versa ? A gain the axialspirilla for blue is s1mply the inner
portion of the thermalspirilla for red. When the blue part .

is

quickened the red part responds by reaction ,
or w hen the red

part is quickened the blue part responds by direct action . I s it

not plain
,
then ,

that a broad atom in w hich red rules w ould
naturally draw in to its vortex the narrow er electricalatom in

w hich blue rules, especially as the inner
fi
portion of each has a

leading S pirilla of exactly the same size and responding to the

same ethers, w hile both thermaland axialforces must quicken

each other O n the same pri n c 1ple, then ,
the follow ing are the

affin itive colors
T hermel(invisible) , affin itizes

i

w ith Blue- G reen .

R ed Blue.

R ed O range Indigo-Blue.
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O range affin itiz es w ith Indigo.

Y ellow - O range V iolet- Indigo.

Y ellow V iolet.

Y ellow - G reen D ark-V iolet.

F or abundan t facts in proof that these are affin itive colors,
C hromo- C hemistry (XX) , and C hromo- D ynamics .

XXXV I I I . A R E A T O MS A N IMA LS ?

q

We have already seen
'

that atoms con stitute the most w on

derfulof machines . H as
'

the reader noticed, also, that they

are formed almostlike an an imalO n their outside w e have
thelarge and smallarteries in the shape of the I st, 2 d, and 3 d

spirillae w ithin which the etherialblood flow s
,
and the tubing

w hich constitutes the frame w ork of these Spirillae, w herein dw ell
the stillfiner ethers that may be called their nerve force. T he

axialSpirillae passing in the other direction on thelaw of elec
tricity constitute the vei ns . D oes the reader notice the remark

able analogy to the human system
? D o not the arteries carry

the w arm red blood in one direction ,
w hile the vein s carry the

more electricalpurple blood in the other We have theligo as

the S pine, the tubing of the main spiralas the bow els, that of

the spirillae as the nerves, the vortex as the poin t of ingress , the

torren t as the poin t
‘

of egress, the channelslaid out by the exter

nalspirillae as the arteries, those by the axialspirillae as the

veins, w hile the ethers constitute the blood and nervous aura.

A nd yet a single atom can never con stitute aliving an imal.
D ifferen t-

atoms must be combined on thelaw of chemicalaffin ity
before w e can presume to have that sw ift flow of force w hich

helps to inauguratelife. T he space is toolimited here to Show

how lines of active atoms may; under the stimulus of a certain

amoun t of heat, be w ound up in to spirals, spiralballs, tubes, etc .

,

in a w ay to constitute- th_
e staticlif e of vegetable grow ths or the

locomotivelife of an imalexistences. H in ts could be given of

how organ ized vegetablelife developed in connection w ith the

soilcould establish a flow of fine ethers and gases con stituting
its vitality, and then how a neighboring organ ization of finer
atoms might even tually draw off these ethers andlife forces of

the vegetable in to itself and succeed in reaching a grade of being
sufficien tly,

active to exist a brief time aside from the soilw hich
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w ould thus constitute an imallif e, and again how this an imallife
m ight give up I ts fine forces to some organ ization alittle higher
still, and so on un tilthis everlasting progression and evolution
fromlow er to higher conditions, w orking through coun tless ages

has attained to the presen t marvelous developmen ts of vegetable,
an imaland humanlife. I s it atheistic to speak of this sublime
law of nature because it is seemingly self-acting ? By no means,

for as w ehave seen (X) there must be some infin ite spiritualizing
Pow er beyond coarse matter, beyond even the finest ethers,

before naturalforms can be poten tializ ed in tolife and mot ion .

T he conception of
'

D eific w isdom w hich can arrange such w on

derfullaw s and self- acting conditions is far grander than the

G od of confusion , too often con ceived of
,
w ho w orks very gener

ally w ithoutlaw and w ho must be constan tly supplemen ting. the

defic ienc ies of things by some spec ialefforts .

XXXIX . C O UN T R UMFO R D A N D T H E D Y N A M I C T HE O R Y .

I . Wehavealready seen the one- S idedness of amere dy namic

theory of force on the one hand
,
or of a?mere mater ialorfl u idic

theory on the other hand, see C hapter S econd, XIV —XV I I I .

We have also seen in this C hapter, how many myster ies of

matter and force stand revealed by un iting both theories in one

on the etherio- atom ic law . I n order that this mere dynamic
theory, now so much advocated by scien tists, should if possible
belaid on the shelf so asL nolonger to retard the progress of

correct knowledge, alittle more should '

beSaid in this place.

2 . I n I 798, an eminen t philosopher, by the name of Count

R umf ora
’
,

- read an essay on H eat before the R oyalS oc iety , w hich

has been the stronghold of the dynamic theorists, and is perhaps

the most plausible thing that has thus far been presen ted on

that s ide of the question . O f this essay Prof. T yndallsays,
R umford, in this memoir

,
ann ihilates the materialtheory of

heat. N othing more pow erfulon the subject has since been

w r itten . (H eat as a M ode of M otion , p . I n this essay

the C oun t explained an experimen t of boring in to steel, w hile
gallons of w ater surrounded the boring apparatus, and thus

developing an amount of heat that caused the w ater to boil.
S eizmg the smallamoun t of steeldust that had been caused by

the bor ing,
he had held it up and exclaimed : “I s it possible that
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periments appeared eviden tly to be inexhaustible. I t is hardly
necessary to add, that any air w hich a fann ing-mill, covered w ith

a w ire screen (insulated) , can continue to furn ish w ithoutlimita
tion , cannot possibly be a materialsubstance ; and it appears to
me to be extremely difficult, if not quite impossible, to form any
distinct idea of anything capable of being excited and commun i
cated in those experiments, except it

,

be MO T I O N .

4 . T his is parallelto the common reason ingo f to
- day on this

.

subject . T o speak of insulating ors hutting out theheat currents

by mean s of steelis very similar to in sulating or shutting off the

air currents from a fann ing-millby a w ire screen . V ery many

persons are able to feel, as I myself have sometimes done, the
w arm curren ts flow ing from the negative pole of a magnet and

the cold currents flow ing from its positive pole. Baron R eichen
bach furn ishes numerous examples of person s w ho can do this,
and w ho can see fiery emanations from both poles, the w arm red

flames coming from the south pole, and blue flames from the

north pole, w hich is more positively electrical. ( S ee C hromo- D y
namics .) S uppose a person should hold his hand in fron t of the
fann ing-mill, and, as he feels a strong breeze emanating from it

should declare there w as nothing there but motion ,
w ould his

observation be considered very scientific ? If not, neither is
‘

it

scien tific to reason in the same w ay about the etherealbreezes .

I t is absurd to suppose that there can bemotion w ithout some

thing to make themotion .

5. A similar error w as c ommitted by F araday in the measure

men t of electricity. A s R umford presumed that heat can be shut

in by a bar of steelso did F araday presume that electricity can

be enclosed and then measured in a drop of w ater, as sign ified in
the follow ing sen tence O ne grain of w ater acidulated to pro
mote conduction ,

has a quan tity of electric ity equalto a pow er

fulflash oflightn ing. (E xperimen talR esearches in Electricity,
p . 2 I n answ er to this statemen t w hich has been w idely quoted
as a fact, I w ould say I st, that a

‘

grain of w ater is about equivalen t to one drop . A pow erfulflash oflightn ing from a cloud
doubtless comes from thousands of drops ; is it to be supposed

that one drop should equalthis ? 2 dly, w e have seen under the

head of G alvan ism (XXXIV ) that acidulated w ater , by mean s of

chemicalaction ,
brings not only its ow n electric ities in to play but
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those of the surrounding metals and w ires. H ow then S hallits
electricity bemeasured aside from theirs ?

6. T hat allthe fine forces oflight, heat, electricity,
include both atomic v ibrations and ethers, should by this time be
quite clear to the reader, espec ially as on this theory so many

mysteries of nature stand revealed w hich on the
”

mere dynamic
plan must ever remain inexplicable. I have myself collected
severalcolors on chemically prepared paper

, and this directly
from the sunlight, w ith only colored glass betw een , thus proving
thatlight is a substance as w ellas the result of vibrations. T he

follow ing from Prof. H enrv one of our most eminen t sc ientists,
show s the fl uidic and materialside of electricity I n a new in

vestigation of the discharge of a L eyden j ar, the facts clearly in
dicated the transfer of a fl uid from the in si de to the outside and

a rebound back and forw ard severaltimes in succession un til
equilibrium w as obtained by a series of dimin ishing osc illations ”
(Paten t O ffice R eport on A griculture in 5

XL . WE I G HT A N D S P E C IF I C H E A T O F A T O MS .

T he spec ific heat in thefollow ing table is given as determined

by R egnault and others, and the relative w eight of atoms as

established by chemists. T he realw elght of atoms of course

cannot be ascertained. H ydrogen is thelightest substance, has
thelightest atoms of

‘

: any w hich chemists have been able to take
cogn izance of, and its atomic w eight is c alled I the carbon being
1 2 times as heavy, is called 1 2

, O xygen 16, etc . ; chemists have
concluded that allatoms in a gaseous form occupy equalsizes or

volumes, those of oxygen gas, for instance, occupying the same

amount of space as those of hydrogen , although 16 times
'

as heavy.

I w illgive the names of the substan ce, then the chemicalsymbol,
as O for O xygen ,

H for H ydrogen,
N a (natrium) for S odium,

F e

(ferrum) for I ron , etc . I n compound substances
,
the different

elemen ts and the quan ti
‘

gr of each is represented chemically by
placing the symbols w ith figures thus : H 2 O for w ater , mean ing
2 atoms (or volumes) of hydrogen to oneof oxygen , o r eight times
as much by w eight of O xygen as of H ydrogen . I n the next
column I furn ish the relative w eight of each atom,

then the

specific heat w hich each atom has the capac ity for as compared

w ith w ater, then the products of the spec ific heat multiplied by
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A tomic
w eight, H y S pecific Heat,

Elements. S ymbols. drogen being Water being I .

I .

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

m(
D
’1 <

2

I»
*
‘d O I

"

L iqu ids .

B romine
hi ercury

S olids .

D iamond
C arbon.

C harcoal.
S odium
M agnesium

Aluminum
S ilicon
P hosphorus

S ulphur .

P otassium.

M anganese

I ron

N ickel
C opper

Z inc

S ilver
C admium.

T in

A ntimony

I odine

G old
Platinum
M ercury ( S olid)
Lead
Bismuth

the atomic w eight, w hichmakes about thesame amoun t for nearly
allthe elements . D ulong and Petit w ere the first to deduce the

law that the specific heat of an elementary body is inversely as its

a tomic w eight. T he rule seems to be that thegreater the thermal
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pouch-like membrane of the spiraltubes driven outw ard by the

momentum of the ether w ithin , I think w emay settledow n upon
this as the correct hypothesis. T he greater the heat action ,

o ther things being equal, the farther w illthis membrane be pro
jected outw ard. I n gases, there is no pow er to hinder it, and it
may thus extend very far. N ow this spir ic ether w hile w ithi n its

tubemay be calledlatent heat, but w hen it is proj ected outw ard its

r ibbon -li/ee membrane, lashing aga inst allsurrounding obj ects

g ives the burn ing ej
'

ect of sensible heat causing the thermometer

to r ise. O f ~ course the fluid ethers must combine w ith thislash
ing to give the fulleffect of heat, and excite the S piraltube itself .
But w hy,

it may be said,
is the heat of boiling w ater more severe

to the sen sation even than that of steam, aslong as the atoms

are so much nearer together and thelashing membrane so much

shorter ? Because 1 7 0 0 times as manylashes arelaid on
‘

in the
same space by w ater as by steam,

so they make up in num

ber w hat theylack inlength. T his show s w hy thelatent heat
generally dimin ishes in proportion as the sensible heat in creases,
as the spiric etherlessens in its tube! as it is projected externally.

A ccording to the experiments of Clement and D esormes, a cer

tain w eight of steam at 2 1 2
°
F . condensed in to w ater at 3 2

°

exhibited

O f S ensibleheat, I 8O ° —of L atent heat, 95o° ,— total1
T he same w eight, at 2 50

° man ifested :
O f S ensible heat, -2 1 8

°— oi L aten t heat, 9 1 2
° —total1 1 3 0

T he sensible '

heat, it w illbe remembered, is that w hich is

measured by the thermometer.

XL I I . T HE O R I E S O F A T O MS .

I . I t is becoming more and more apparent to men of thought

that the knowledge of atoms is the foundation stone of the tem

ple of S c ience. T he ignor ing of the fine ethers, how ever, w hich

v italize and propelthe atoms,
‘

has made it a very difficult matter

for them to gain any kind of rationalconception of how they

w ork . T yndalland others very correctly conceive that there is

some S piralstyle of movement connected w ith heat, and yet the
follow ing is his conception of thematter I havehere a w eight
attached to a spiralstring if I tw irlthe w eight round in the

air, it tends to fly aw ay from me, the S pring stretches to a cer
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tain extent, and as I augment the speed of revolution the spr ing
stretches stillmore, the d istance betw een my hand and the ,

w eight being thus augmen ted. I t has been thought that the aug

men tation of thedistance betw een a body
’
s atoms by heat may be

also due to a revolution of its particles. A nd imagine themotion

to continue un tilthe spring snaps ; theballattached to i t w ould
fly off in a tangent to its former orbit, and thus represent , an

atom freed by heat from the force of cohesion , w hich is rudely
represen ted by our spring. T hus does T yndalhint at a revo
lution of particles .

” If he means a revolution of etherialparti
cles around themain atoms through some directinglines of force

or spiralspri ng w ork
, then it is clear enough j ust how this rev

olution can be effected but if he means that the main atoms

revolve spirally around each other w ithout any guiding force, or

channel, to systematize this revolution , the mystery is as great as

ever ; for how could they ever become polariz ed "

or cry stalliz ed i n

themidst of this constant w hirl, and _ w hence comes their propelling pow er ?
2 . M olecular A stronomy . I have j ust met w ith a very good

synopsisof the view s of sc ientists on these revolutions of atoms

w hich is strangely confirmatory of w hat I have already been
stating w ith reference to the atomic structure w hen V iew ed in

onelight and yet strangely absurd as a w hole. T he theory is

very pretty, and it I s given I n Allthe Year R ound, from w hich I

quote the follow ing
“ C omparing the infin itely smallw ith the infin itely great, it

is held that a body, of w hat kind soever, rep resents in min iature
and very exactly, an astronomicalsystem,

like those w hich w e

behold every n ight in the firmamen t. If w e could construct a

miscroscope of suffic ient pow er,
’

w e should be able, by the help
of such an instrumen t, to resolve themolecular constellation s of

everylittle terrestrialmilky w ay, exactly as our first rate tele
scopes resolve the celestialnebulae and separate double and tri

ple stars . Were our sight suffic ien tly penetrating w e should be
hold w hat now appear mere confused heaps of matter, arrdnged

in groups of admirable symmetry.
-
Bodies w ould appear honey

combed in alldirections, ‘daylight w ould stream through vast in«

terstices as it does through the columns of a temple or the tree

trunks of a forest . N ay, w e should see immense empty spaces,



I 6O E T H E R I O—A T O MI C P H ILO S O P HY O F FO R C E .

I

like those w hich in tervene betw een the planets. F rom distance
to distance, too, w e should perceive clusters of stars, in barmo

n ious order, each surrounded by its ow n proper atmosphere and

stillmore astounding spectaclel— every one of thoselittlemole
cular stars w ould be found revolvmg w ith giddy rapidity, in more

orless elongated ovals, exactlylike the great stars of heaven ;
w hile by in creasing the pow er of our in strument, w e should dis
cover around each principle star minor starse—satellites resem

bling our moon— accomplishing their revolutions sw iftly and reg

ularly. T his V iew of the con stitution of matter is aptlydescribed
by M . de Parville as molecular astronomy , maintain ing even that

astronomy, w ithout our
'

suspecting it, is dependen t on minerology
and that w henever w e shallhave discovered thelaw s w hich gov
ern the grouping and the movemen ts of the infin itely small, as
tronomers w illhave only to follow in our track . But w ho, a hun

dred years ago, could dare to imagine that the infin itely Smallw as
so infin itely great What is now believed to be the nearest guess
at the truth appears, at first sight, to be thedream of a madman .

”

3 . T his system of molecular astronomy ,
w ith its c ircles w ithin

c ircles, is remarkably in harmony w ith w hat I have ascertained
must be thelaw of the atom

,
w orking w ith its spirals and dif

feren t grades of spirillae, w ith its fl ow of smalletherealatoms

w hich revolve around and through the mam atoms and its still
more delicate atoms that circulate through them. But it is:

an

immen seabsurdity to suppose that atoms exist at great distances
apart in open vacu ity, w hichmust at once make them independen t
of the rest of the un iverse and cause immediatelawlessness and

ruin . I t can be show n that the gravitation w hich holds all
w orlds in their orbits w ould at on ce cease w ere there not an al
most infin iteseries of atomic pathw ays held in a beautifulpolari
ty and contiguity by mean s of sunbeams and starbeams through

w hich the amazingly sw ift and attractive ethers pass and repass

and hold suns and systems to their allegiance
4 . M r . L . R . C urtiss, in an article on -M olecular M agn itudes

in the Popular S c ience M onthly, of O ct. 1 87 7 , uses the follow inglanguage A S to the shape and in ternalstructure of atoms,

there is no defin ite knowledge, but H elmholtz’s studies of certain
equations in hydro

- kinetics, severalyears ago, gave r ise to the
'

idea that vortex motion in a frictionless medium w ould exist for
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cold
,
repulsion and e/j i

’
ux pow er thelarger vorticalor negativeend is the

point of greatest attraction , and infl ux pow er .

6. O rdinary atoms must have cer tain spirals that are moreexternal
and proj ecting than theothers

,
w hich arefiner and setfarther w ithin .

T heex ternalare hnow n as extra- spirals, the internal
,
as intra- spirals.

T hesepass w ithin as ax ialex tra- spirals and ax ialintra spirals .

7 . T hethermoor extra - spirals are thepr inciple of the ordinary coarser

grades of heat, and w hen passing ax ially are the pr incipleof the coarser

grades of cold and also f r ictionalelectr icity ,
w hichlast w orhs muchlihe

thermo-electr icity T heintra - spirals in transparent bodies arethepathw ay

of the w arm or thermalcolors
,
and w hen moving ax ially, of theelectrical

colors. I n somew hat coarser and opaque bodies these samespiralsbecome
thepr inciple of coarser grades of heat, and w hen moving ax ially , of the

chemico, galvano and magneto electr icities .

8 . A toms in harmony w ith allmechanicalaction are hept in move

ment by fl uidicforces . T hesef orces are called ethers and are guided and

draw n on by and through the channels called the spir illa . T hefiner

spir illa respond to thefiner ethers .

9 . E thers have w eight, other w ise they could not havemomentum.

I O . P olar cohesion i s caused by thefl ow of ethers w hich sw eep and

draw thepositive end of one atom into thelarger vorticalend of a con

tzguous one. L ateralcohesion is caused by the contiguity of positive and

negative thermo- spirals.

I I . T he un ity of atoms requires that the spirals and spir illa should
be connected w ith each other by var iouslittlepillars or tubesf rom one to

the other . T hesepillars may be termed atomic tendr ils .

1 2 . T he most common method of polar iz ation among atoms is in con

verselayZ’rs, in w hich thelines of atoms run side by side
,
but alternately

in oppositedirections. T ransverselayers are those w hich cross each other

at r ight angles or nearly so ,3 transverse diagonals, those w hich cross

diagonally and irregularly ,
w hileparaverselayers haveallthe atoms of

alayerpointing in thesamedirection .

I 3 . H eat tends to individualize and disintegrate, cold to organ i ze and

mahe r igid ; both combined to createharmony . I t is only thecoarser grades
of heat and cold w hich aremost painf ulto endure. T hefiner grades are

more soothing and penetrating. T hedzyferent grades of electr icity are sim
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I 4 . P olar cohesion is aided by thefl ow of electr icities
,
and in hard or

solid bodies, doubtless, by a specialr iveting ar rangement called theligo.

I 5 There are six especialdivisions of electr icity ,
I thef r ictional2

Chemico electr icity 3 G alvano electr icity 4 , M agneto electr icity 5

Chromo electr icity and 6
,
P sycho electr icity . other grades ex ist in con

nection w ith thefine spir illa,etc. F r ictionalelectr icity is themost inter ior
andprobably the sw iftest, psycho electr icity thefinest

,
and chromo-electr icity

somew hat coarser
,
w hile chemico electr icity is slow and negative. Unan

sw erablefacts show that the var ious shades of blue, indigo and violet are

I 6. M agnetism consists especially of tw oleading grades of electr icity ,

themorepositive of w hich is the magneto, the morenegative, the chemico,

defl ected to a great extent into curves by the transversepolar iz ation of the

atoms of cer tain substances through w hich they pass. T he negative, some

times called the southpole of the magnet, is saturated w ith the chemico

being stronger in both its attractions and repulsions than the negativepole.

I 7 . D iamagneticsubstances arethose w hich havealateralax is, instead
of alongitudinalonelihethat of themagnet, and this comesf rom thepolar i
z ation of its atoms into transversediagonals .

I 8 . P hosphorescence,lihe every other style of combustion or chemical
action

,
is alw ays developed in connection w ith

'

somegrade of electr icity,
w hether caused by vitalaction

,
theblue color

,
or otherw ise. [ tslight isof

too fineagrade to give the painf ulheat sensations of ordinary burn ing

1 9 . Fluorescence
,
C alorescence

,
etc.

,prove that under the

.

stimulus of
chemicalor electr icalaction

,fineethers can sometimes be attracted through

spir illa w hich arenaturally .

too coarsefor them,
and coarse ethers dr iven

through spir illa naturally toofinef or them.

2 0 . I n galvanism thea cid or other substance used is polar ized con
“

versely w ith the molecules of w ater
,
thegalvano and magneto electr icities

passing through the w ater f rom theplatinum to thez inc
,
and so on through

thecircuit
, w hile the chemico electr icity passes through theacid in the other

2 I [ nf r ictionalElectr icity there are not tw o hinds of electr icalf orce
passing in tw o directions

,
as is of ten supposed.
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2 2 . A negatively electr ified body ,
or part of abody ,

is onein w hich the

infl ux electr icalcurrentspreponderateover theefitux ones
,
w hileapositive

ly electr ified body ,
or part of a body ,

is one in w hich theej iux currentspre

ponderateover the infl ux ones. P ositiveness of electr icalpow er sometimes

depends upon thequantity and ten sion of electr icity in one body as opposed

toless of the same in another
,
and sometimes upon a

l
stronger as opposed to

a feebler quality of electr icity ,
as themagneto in one substanceas opposed

tothe chemico in another .

2 3 . Chemicalayfin z'ty occurs betw een atoms that have been madef ull
and w ide mouthed f rom their strong thermaland vorticalaction and

those that havebeen mademore narrow f rom their strong electr icalaction
,

especially if some similar grades of ether are able to pass through and con

neet them both. T hemost direct afi nity occurs betw een theelectro-positives,

including thealhalies, and theelectro-negatives, including theacids, thef ormer
having themore w idemouthed atoms

,
thelatter

,
themorepointed and elec

tr icalatoms . T heelectr icalcolors afi nitize w ith the thermalcolors.

2 4 . A toms constitute at once themostperfect of machines andyet pos

sess manyleading character istics of an an imal.
2 5.

~

Thereason w hy the ether io-atomiclaw is a hey to unloch so many

myster ies of science
,
is

,
that it adopts the system of duality so universalin

naturew hich combines theform and w orhing of atoms as thebase w orh of
matter and thevitaliz ingfl ow of ethers, as the instruments of f orce, neither

of w hich departments can ever be divorced f rom each other any morethan

action can besunderedf rom reaction .

‘ I

2 6. T heheavier the atom
,
themorefeeble is its capacityf or heat.

2 7 . S cientists are r ight in presuming that atoms revolvearoundother
atomsliheplanets around their parent sun ,

but these revolving atoms con

stitute the ethers w hich circulate through their spiralorbits around the

parent atom. T heorbits arebrought to themost uner r ing system by means

of the I st
,
2 d and 3 d spir ilw hich represent orbitslihethose of themoon

,

ear th and sun .

2 8 . T hus is an atom an epitome of the un iverse, having a

gradation of ellipticaland spiralorbits in imitation of those of the

solar system havmg I ts axialcen ter of un ity around w hich its

externalS pirals revolve as a prin c iple of diversity ; having its
positive end at w hich repulsion rules, and its negative end at
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C H A P T E R F O UR T H .

T H E S O UR C E S O F LIG H T .

I . INTROD UCTORY P O INT .

Whence is the radiation that kindles allthings in to brilliance,
and w ithout w hich the w hole un iverse w ould be but an infernum
of blackness and death ? I t is meet that w e should moun t from
atoms to sun s, nature

’
s O pposite extremes of w onder . O pposite

E xtremes, did I say T hey are identical, for sun s and planets are

but aggregations of atoms.

I I . WORLD F ORM AT IONS .

S omething concern ing cosmicalformations w illexplain
the existence of sun s and fixed stars, or theluminous w orlds, and
also of the planets and moon s, w hich are non -luminous.

‘

T he

etherio-atomic key open s up thelaw o f forces so clearly as to

make it eviden t that astronomers w ith alltheir w onderfulachieve
men ts have committed some importan t errors in getting at the

developmen t of‘

w orlds and of cosmicalforces. F or many years

there has been a great division of sen timen t as to w hether the

un iverse is the result of in stantaneous creation , or of progressw e

grow th and developmen t from nebulous conditions. T he nebu
lous theory declares that originally w orld matter w as spread out

through space in Cloud-like forms of almost immeasurable extent .

S c ien tists have often spoken of this as having been caused by

a heat so in ten se as to convertliqu ids, metals and mineralforms

generally into a vapor w hich is thus spread out through space,
and w hich is finally conden sed into suns and w orlds by natural
processes . T he prize essay of theWorld’s E vangelicalAlliance,
w ritten by M r . Pearson ,

admits that the w orld is far older than
six thousand years, but considers that allthings w ere S poken
in to existen ce from nothing. H e thinks that because the tele
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S cope has resolved many of the nebulae in to stars, it w illyet ré
solve allof them and thus put an end to the nebular theory w hich
sign ifies progressivedevelopmen t. But an in strumen t keener in its

pow ers Of analysis than the telescope has come out again st him,

namely the spectroscope. Prof . D raper in 1 846 proved that the
'

spectrum of an ign ited solid is alw ays con tinuous, just as F raun

hofer had stillearlier show n that the spectrum of ign ited gases

is discon tinuous, or broken bylines or bands . O f 7 0 nebulae
examined by H uggins, about one- third gave discon tinuous or

gaseous spectra, and theothers con tinuous ones, and other observr

ers have arrived at about the same result. thus proving the truth
of the nebular hypothesis and show ing that the divine activity 1 S

unceasmg i n i ts grand processes of developmen t.

I I I . N EBULOUS M ATTER .

T he idea that this nebulous or w orld- formingmatter must nec

essarily be in ten sely hot is evidently a greatmistake. When matter

has been thus S pread out in the intensely cold realms of S paceand

espec ially w ith such great tenuity, and kept there for un told ages,
it must naturally become coolexcepting w here chemically excited.

But how can . heavymetals andliquids be held in such a vaporous

and etherialcondition w ithout heat, it may be asked ? T o this it

may be an sw ered that the substan ce w hich, in a sun or planet,
constitutes a metal, is not necessar ily a metalw hile in the nebu

lous condition , but exists in a negative, un formed state j ust as the
oxygen and hydrogen ,

w hich compose w ater, may exist side by
S ide w ithout combin ing, in a gaseous

]

state w hich is times
as expan sive as w ater itself . I think it w illsometime be ascer

tained by chemists that iron
,
lead S ilver, goldand other supposed

elemen ts, are really substances w hich are Chemically combined in
molecules from heterogeneous atoms, but un ited so closely that

n o analyticalpow er has ‘

yet been able to disin tegrate them.

T hat atleastt might help accoun t for some of their in ten sity of

cohesion and finer and coarser grades of atoms w hich exist in
the same elemen t. But w hy do they thus expand in open space
Without cohering as metals ? Because their affin itive ethers are

n ot sufficien tly pow erfulto drive them in to un ion . T hey con

stitute a good example of the utter helplessness of allmatter w hen
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divorced f rom its ethers . But how are w e to get these great

cloud-masses converted in to w orlds, and especially in to the great
fiery w orlds w hich w e callsuns ? C an cold, nebulous, vapory
matter turn in to fire-balls

I V . T H E S UN F O RM ING P ROCESS .

I t should be understood that allcombustion I S S Imply a.

chemicalprocess. T his chemicalun ion may be induced by
electric ity, or mechan icalforce, or heat . We have seen how a

cloud
,
positively Charged w ith electricity, coming in contact w ith

a cloud more feebly charged, sends its superabundan t ethers in to
its neighbor w ith great pow er, causing the flash of thelightn ing
and a pealof thunder. (C hapten T hird, XXXV I . ) We w ill
now suppose that tw o

. great cloud masses of nebulous matter apg

proach each other. T hey may bemillions or even billions ofmiles
in diameter O ne of them has become far more pow erfully
C harged than the other w ith the electric radiations from distan t
suns. Why should one mass of nebulous matter become more

highly charged than another ? F rom "being nearer to some cen

tralsun around w hich
‘both are moving,

and thus being able to
receive theelectric ities of that spheremore pow erfully. Allmat

ter, it S hould be remembered, must be moving around some other

more pow erfulcen ter. T his C harging may have been going on for

thousands perhaps millions of years, for nature is sublime in her
periods of time as w ellas her achievemen ts of pow er . When this
charge of forces iS fired in to the negative w orld-mass, can any hu

man mind conceive of thealmost infin ite burst ofpow er, the shock

of w hich must vibrate even to far off starry w orlds ? T hese tides
of electricity w ould sw eep the oxygen in to the hydrogen to form

w atery vapor, in to the sulphur to form sulphides, in to the calcium
to formlime, into the silicon to form silica or fl inty substance, into
the carbon to form carbon ic ac id, in to hydrogen and sulphur to
form sulphuric acid, w ould drive the chlorine into the sodium to

form common salt
,
w ould un ite hydrogen and chlorine to form

hydrochloric acid, w ould send the metallic atoms in to un ion and

start altogether a process of action w hich thenceforw ard and

forever must have no end. T hesemasses, and perhaps many

other similar ones thus segregated into oxides, metals, etc . ,
w ould

become aggregated by gravitation into a single mass. T he heat
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in their O I
‘bllCS and mainly in their axialrotations from w est to

east, having eviden tly received their motion s from the paren t

sphere. L a Place and others admit that the planets must have

emanated from the sun , and as far as revealed in the S pectroscope
the same elemen ts exist in the sun as on our earth. T hemoon s

,

how ever, doubtless emanated from their planets, and move in

harmony w ith their ax ialmotion s. S o w e see that allplanets
and moon s move nearly from w est to east in their orbits through

theheaven s, and allw orlds, as far as know n
, move from w est to

east on their
“

axis . T his harmony of direction in the sun ,

planets and satellites, parallels the harmony of direction in the

atom i c S p i rals and differen t grades of etherealatoms match the

differen t grades of planets. T hus the main atom is the great

cen tralsun (Alcyone) , the etherealatoms w hich revolve around

i t through the I st spirilla are the smaller sun s
,
those of the 2d

S pirilla are the planets, those of the 3 d spirilla
,
the moon s. D o

not the infin itelines of gravito- ether w hich hold allspheres to

their cen tralorbs, w ork w ith the greater perfection from this

harmony of motion s T ruly nature is harmony.

2 . T hus w e see that our earth and its sister planets w ere all
once suns . A fter a vast ser ies of ages w hen they becamecooled
in to greater solidity ,

some of their gross part formed in to a hard

crust w hich con stitutes the soilw ith its varIous rocks and min

erals ; a finer substance, existing as steam,
w as conden sed in to w a

ter, and a stillmore exqu isite condition of gases w as converted

i n to an atmosphere w hich
—

gradually became suffic ien tly refined
to promotevegetable and an imallife. Alltheir in terior portions,
how ever, must stillremain in a molten condition .

V I . C OM ETS .

Allspace seems to be more orless filled w ith floating clouds
of nebulous matter, portion s of w hich are often draw n to the

earth in the form of meteors and aerolites,larger masses move

around the sun as C omets, w hile stillgreater masses exist in far

off space as more immediate materials for w orld building. H ug

gins ascertained by mean s oi the spectroscope that in some dis

tant gaseous nebulae
,
hydrogen and n itrogen and some other

materialunknow n on earth w ere to be found, and repeatedly
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is,

found C arbon in comets. But comets are now kn ow n to be selflumi ,nous atleast w hen suffic ien tly near the sun to become
igni ted by the solar electr icaland thermalforces, although w hen

far removed theymust naturally con tract greatly In
‘

S ize and be

come dark . Why do comets thus become v isible andlum inous
w hile so much of the

,
other nebulous matter IS never seen ? Prob

ably because it has more hydrogen ,
the most in tense of allsub

stan ces ih its heat action ,
and especially quick to ign ite w hen

combined w ith affin itive substan ces, such as Oxygen , etc . T he

aqueous vapors of the atmosphere
,
or of a comet or Other neb

uous mass, must be espec ially quick to become Incandescent

before the impact of sun - forces or even of distan t star- forces w hen

the C hemicalproportion s are favorable. S o the gaseous neb

ulm must exist in allgrades of heat and cold, of darkness and

luminosity, as w ellas of material, and it probably requires a

F ig. 1 so . C omet of 1 680 w ith alength of 1 2 0 million miles.

var iety of nebulae to afford the fullmaterialfor a w orld. C omets

are so very atten uated and misty as to come as near being an

illuminated piece of nothing as anything w e can con ceive of.

T he comet of 1 84 3 w as at one time expanded so that its tail
reached 0 0 0 m iles in to space. C omets move w ith their

n ucleus tow ard the sun and their tails in the O pposite direction.

T he cause of
'

t his is that the nucleu s being more den se becomes

fi rst heated
,
then as thermo-electr icity alw ays moves from a

w arm to a colder region , it must pass from the n ucleus tow ard

the colder realms of space, w hich must necessarily polar ize the

mass of the comet in a direction opposite to that of the sun .

L alande enumerates 7 0 0 comets
,
and A rago thinks there are as

many as in
‘

the solar system. T heir orbits are exceed

i ngly elliptical
,
and in every conceivable direction ,

so that their

substance could not have come from the sun as d id the planets.

T he comet that appeared in July, 1 844 , requ ires more than 1 0 0

0 0 0 years to make its johrney around the
'

sun
,
w hile some comets

moving in the curve of an hyperbola must go off in to d istan t

starry systems never to return . But even these seeminglylaw
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less comets are subject tolaw and are alw ays
doing obeisance to some sun around w hich
they revolve, or responding to some planet
or nebula w hich theymay approach, ever giv
ing and ever receiving from allquarters.

T he comet of 1680 (fig. I beautifulin its
gradations and con trasts, having a cen ter of

un ity at its head w hich w idens in to an ex

quisitediversity, is not to visit us again before
the year 2 485, according to E ncke. F ig. I 51

is only one of the various forms w hich H al
ley’s C omet exhibited to us . I ts next ap

F ig. 1 51 . Halley’s C omet.
pearance W illbe in 1 9 1 I .

V I I . R E F I N E ME N T O F M AT TER.

We have already seen that everything is on an ascending
scale, from the crude, eruptive and fiery condition s of nascen t

w orld-life to the calmer condition s of cooled-off planets, and

then ce through allthe geologicalages to the presen t time. We

know how fruits, vegetation and an imallife have ever been
reaching up in to greater refinemen t and superiority from thelapse
of time. R omance talks of the “

good old times ” T ruth speaks
of the crude old times. What I w ish to impress .upon thereader
is,that atoms and ether ialforces are ever tending to g reater refine

men t and subtilty ,
-\and that some atoms r

are more refined than

others of the same element. T his is a poin t of great importance,
for w ithout it the phenomena of matter and force can never be
correctly understood. I t w illexplain the allotropic conditions of

the same elemen t and many other mysteries . T hus oz one O

or O ) is the finer part of oxygen , w hile antoz one — O ) is the

coarser, and both combined w ill- produce oxygen (O ) . O zone is
more electricaland potent as an oxydizer and bleacher than or

'

dinary oxygen ,
and gives great purity and vitalizing character to

the air. I ts atoms are probablylighter than the average ones of.

oxygen , and yet ozone of itself is heavier, probably from its strong
electricalcurrents w hich draw its atoms in to a narrow compass,
j ust as sulphuric ac id w hen put w ith w ater condenses it by its

pow erfulelectric ity. When the sun does not shine, the ozone
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of sodium, how could it thus float, for the common sodium atom
is 2 3 times as heavy as that of hydrogen ,

w hile the n itrogen and

oxygen of the air are respectively only 1 4 and 16 times as heavy.

T o say that alight substance can float a heavier one islike say
ing that w ater can float a rock .

'We may safely conclude, then ,

that atoms w hich float in the air are generallylighter than those

of the air itself, and that thelighter atoms, other things being
equal, w illfloat in higher portion s of the atmosphere than the

heavier ones that those of n itrogen , for instan ce, w illnaturally
float alittle higher than those of oxygen , being one- eighthlighter,
that those of carbon w illfloat alittle higher than those of n itro

gen , being one- seven thlighter, that thelithium atoms w illfloat
higher than any of these substances, b eing only one-half as

heavy as those of n itrogen
‘

,
w hile thOse l

of hydrogen w illfloat far
higher than any others, being seven times aslight as those of

’

lithium,
thelightest of atoms next to hydrogen .

4 . A nother importan t fact explained on the supposition of

differen t degrees of refinemen t in atoms
,
is the exquisiteness

of the gradation of colors . While, as w e have
‘

seen , there are

probably seven thermaland seven axialspirillae for the fourteen
leading colors of thespectrum, in cluding the thermel, yet there
are very many times this number of hues and tin ts progressing
from one to the other by imperceptible degrees, thus S how mg
that oneline of atoms may be alittle finer than the con tigousline. F or in stance, w e

u

may have aline of atmospheric atoms

w ith spirillae for yellow - orange, then another somew hat finerline,
in w hich the same Spirillae produces a very yellow - orange, or

almost yellow , and so w ith other spirillae. I n this w ay w e
"

get

the beautifulvariety of nature.

5. A mystery w hich is also solved by this hypothesis, is the
fact that iron and some other m inerals have been found hurtful
to sensitive stomachs w hen taken in the ordinary mi neralform,

but very bracIng and usefulw hen taken in the vegetable form,

w hich goes to S how that the vegetable processes cannot take up

the heavier and grosser atoms of a mineralsubstance, but rather
its

.
finer ones w hich are necessarily much better adapted to so

fine an organ ization as the human system.

We are now prepared to appreciate the next very important

point.
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V I I I . T H E A TM OSP HERE O F S P A C E .

F rom thelast paragraph w e see tha t the atoms grow more

refined andlight in proportion as w e rise from theearth
’
s cen tre

into the sky. . Although the earth
’
s atmosphere is not sufficien t

ly den se to sensibly refractlight over 45 or 50 miles in height,
stillits more volatile atoms and espec ially its hydrogen , must be

con tinued on in to space. H as it not occurred to our scientists
, w ho

admit that there is an ether pervading allspace, that this ether

must s imply be the ex tension of hydrogen f rom the atmosphere of
thedifl

'

e
'

rent suns and w orlds I? [s not this therealC O S M I C ETHE R
,

the br idge
- w orhf ormed on the most naturalplan ,

over w hich the

sun f orces, star f orces, planetary f orces and nebulous f orces pass
and repass throughout the infln ities of space T he follow ing
are some of the reason s for this hypothesis

1 . H ydrogen is
’

t helightest of allknow n atoms, consequen tly
it w ould naturally gravitate in to space higher than the other

atoms .

2 . H ydrogen con stitutes about t w o - thirds of the atoms of all
w ater and allaqueous vapor, consequen tly the hydrogen atoms

that are throw n off by alloceans,lakes, rivers and clouds must
rise higher and higher in to space in proportion as they become
refined.

3 . H ydrogen is produced from w ater or aqueous condition s

by mean s of heat
, electric ity and chemi cal' action

,
allof w hich

exist on the most immen se scale in the sun and fixed stars,

w hich by their propulsive fo1 ces in connection w i th planetary
and nebulous action ,

w ould seem quite suffic ien t to fillallspace
w ith this gas in a more orless attenuated condition .

4 . T he spectroscopehas show n that there is a vast atmosphere
ofluminous hydrogen surrounding the sun

,
w hich, sometimes, dur

ing the solar cyclones, projects hundreds of thousands of miles
in to space. I S it reas

‘

onable to suppose that the hydrogen at

mosphere stops w ith that w hich happens to be made visible by
the solar heat especially w hen w ec on sider the almost infin ite
foun tain s of hydrogen gas that are sen t forth by this very heat
itself

5. H ydrogen has an unequaled capac ity for heat, has also a

fine capacity for electr ic ity, and is the most elastic and ethereal
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of allknow n atoms, hence it is best adapted to form the pathw ay
for the ethers w hich convey heat, electricity,light, color and

gravitation through in terstellar space. T here is some indica

lines, of theexistence of a very attenuated atmosphere extendinglargely throughout space.

”

(R oscoe
’
s S pectrum A nalysis .)

6. T here being nothing then seemingly tolimit the expan
s ion of the hydrogen over space, and espec ially as it iS

‘

eminen tly
suitable to act as a series of carrier atoms, w e may deem it the
realcosmic ether . T he blending of the earthly and ethereal

F ig. 1 52 . T he E therealA tmosphere of S pace.

atmospheres I have represen ted by fig. 1 52 . A s it reaches far

into space it must become very etherealin its nature, and
“

yet

must have w eight. T he region betw een the sun
, and earth at

w hich its refinemen t andlightness is greatest, must be incom
parably nearer the earth than the sun from the fact that the sun

is times as heavy as the earth, and its attractive force
must be sufficien tly great to condense this etherealgas as fully
at along distan ce as our earth can at a short distan ce. T he

lumin iferous ether,
”
says G anot,

“
occupies space, and although



https://www.forgottenbooks.com/join


1 7 8
«T H E S O UR C E S O F L IGHT

D oes thi s s ign ify that sunlight is a coarse element By no

mean s, for its cruder elements are strained off by the sun
’
s outer

atmosphere, or depos ited w ith the nebulous matter of space and

stillf urther refined by our ow n atmosphere un tilit becomes one

of the
' most exqu isite forces in nature.

. I n fig. 1 53 , is a represen tation of the w ay I n w hich the

atoms must be arranged In this cosm ic ether . A s w illbe seen ,

they are arranged conversely, theline a at theleft carryi ng the

thermalforces from the sun to the earth, and theelectricalforces
from the earth to the sun ,

w hile the very nextline exactly rev

verses the process, thus allow ing the electr icalforces to pass both
w ays and the thermalforces both w ays . T his is doubtless the
usuala rrangemen t. of atoms (see fig. and show s how it is

that the sun does not become exhausted, as it is able to receive

the etherealforces of allkinds from allquarters of the heaven s,
including planets, comets, stars and nebulous matter at the same

time that it is transmitting the same to allquarters in return .

T hus is easily settled a great ,
and troublesome [

difficulty w hich

has ever been arrayed again st Isaac N ew ton . and others w ho ad

vocated the emission theory oflight, as‘it scarcely seems to have

entered the conception s of people that the sun could. receive as

w ellasg ive. M ay there not be in the-heavenly reglons,
”
says L a

Place, another fluid besideslight ? I ts resistance and the

diminution w hich its emission produces in the mass of the sun , .

the atmosphere
‘

w illgradually be w ithdraw n
'by chemicalprocesses, and‘

that then a

time w illcome w hen the earth w illhave no atmosphere.

”
I think my readers, how

ever, need not w orry for fear the atmosphere w illfailthem,
unless they expect tolive for severalhundred thousand years yet.

“ I t seem to me, continues thelearned
professor , that the w ay in w hich man is consuming the vegetable supplies of —the
earth .must have an end . . When .man

,
the inventor O f“ so many machines w hich are

)

using up the supplies of coal
,
w hen man insists upon using the materials of the earth

at such a rapid rate
,
w ebegin to seeour w ay tow ard an end .

”
T he P rofessor should

remember that but a smallpart of theearth is now really cultivated 3 andbesides this,
statistics S how that much that is cultivated is . a perversion, severaltimesmoremoney
and effort being spent to gain

-liquor
, tobacco and other hurtfulthings than to gain

food. T he fact that coaland fuelare being used up rapidly for machinery, cooking,
etc S hould not give. theleast uneasiness, as.

» any one w ho : haslooked into the fine

forces of nature, w illreadily understand that far greater potencies are yet to be

evoked from electricity, magnetism, sunlight, air, w ater and the finer ethers -for heat

locomotion and driving; machinery than the w orld now dreams of. M il
lerites ands cientists w ho w ould thus destroy~

'

usbefore our time, just as w e aregetting

ready tolive, should remember that nature
’
s generalplan is to allow fruit and w orlds

to ) cometo, maturityb efore.permitting the processes of destruction to commence .
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F ig. 1 53 . T he S un , E arth and the E therealpathw ay of the S olar E thers ; a , converselines of
atoms polarised and travers

‘

ed
k

by S olar ethers betw eenthe‘ sun and earth ; b, converselines of

anotherlayer of atoms arranged obliquely ; d, converselines of stillanother obliquelayer of
atoms N N orth P ole

‘

8 . S outh pole E . E quator ; 1 , 2 , 3 ,layer ofmolton iron beneath the

earth
’
s surface ; 5, N orth Magnetic P ole ; 7 , S outh Magnetic P ole ; 2 , 4, 5, currents of thermo

electricity flow ing northw ard ; 2 , 6, 7 , currents of thermEo electricity flow ing,
southw ard. T he

dottedlines just below theearth
’
sjsurface Show layers of cooled iron w hilethemagnetic curves

issuing from them are show n by the curved dottedlines ; 8, 9, 1 0 , etc. , Show lines of thermo

electricity are drawn in to the earth by
’
the Irlagnetic currents, by means of w hich the/magnetic

needle is made toldip
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ought atlength to destroythe arrangemen t of theplanets, so that
to main tain this

,
a renovation w ould eviden tly be necessary .

”

(S ystem of theWorld, vol. i i . p . 3 Just how this renovation

takes placemay be seen by this atomiclaw .

1 0 . S uch is the crystalpathw ay over w hich such boundless
floods of luminous and other forces are tran smitted through

space, and such are thelinks on w hich allw orlds are hung and

by mean s of w hich the un iverse~ is held together . T he tide of\
light w hich comes to us seems almostlimitless, and yet our planet
receives only a 2 3 0 0 million th part of the sun

’
s pow er . I t may

be asked, how canlight come to any given poin t of the earth

from so many differen t directions aslong asthelines of the cos

mic ether in eachlayer of atoms must naturallylie parallelto
each other or atleast approximatelys o ? T his difficulty at once

van ishes w hen w e con sider that there must belayers of atoms

almost infin ite in number poin ting in every conceivabledirection
thus onelayer has polarizedlines in the direction of a

,
c
, e, an

other perhaps directly under it has allitslines parallelw ith b
,

another stillunder that in the direction of d, and so on . T hou

sands of theseminutelayers can strike'

the eye at once, and thus

render visible objects in every possible direction .

1 1 . G ravitation must be able to use these atoms and their

ethers, as w ellas the atoms of much finer atmospheres w hich in

terpenetrate the cosmic ether, as pathw ays for its sublime move

men ts, some conception of w hich w e may gain w hen w e realize
the vorticalsuction oflines of atoms.

IX .

— T H E A UR O R A BO R E A L I S (N O R T HE R N L I G HT S )

H as its C ulmination of pow er about the northmagnetic pole, and,
as in the case of meteors, gives its most brillian t effects in au

tumn . I t is seen more and more vividly in proportion as the

observer approaches the magnetic pole. I t is preceded by a

dingy appearance of the sky in the north, sometimes -

spreads out

in aluminous arch of blu ish w hite (see fig. sometimes darts

up streamers oflight, sometimes expands in toluminous ribbon s,
sometimes it flickers w ith radiations that are calledmerry dancers,
and occasionally in thefar north it w idens over the w hole northern

skylike a cupola of fire sustained on vari - colored pillars. T his
phase is called the BorealC row n or Corona. When thelights are
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l
magnetic poles in 1 83 0 . I t is north of H udson

’
s Bay inlatitude

79
°

north and in longitude 96° 4 3’w est. T his is. the point
tow ards w hich the electricalcurren ts of a considerable section
of the

‘

earth, in cluding N orth A merica and vastly more, are ever

tending, and these curren ts account for the direction of the mag

netic [needle w hich varies more and more from the true north as

w e go east or w est of this meridian . T his too show s w hy all
sensitive and delicate person s sleep much more c omfortably w ith“

their heads to the north, as abundantly demon strated.by Baron

R eichenbach
h
for in this w ay the coolelectricalforces move to

w ards their heads instead of their feet. S ee
l

‘

C hromo D ynamics,

2 . I n the figure, 4 , 5 represents thermo- electricity as flow mg
northw ard in the northern hemisphereand 6, 7 as flow ing south

w ard in the southern hemisphere. T he space I , 2 , 3 , en closed
betw een tw o arcs of a

~

circle represen ts thelayer o f molten I ron

below the crust of the earth w hich,
being somew hatlight as a

metal, cannot belocated so far tow ards the cen tre of the earth

as theheavier metals, .S uch as copper,lead, gold,
silver, platinum,

etc . ,

ale A bove thisline nearer the surface of the earth are the

metals w hich have been throw n up by volcan ic action and

cooled off. T he .most abundan t of these is iron w hich being
S pread out over the w hole crust of theearth I have

"

represen ted

by thedottedline, just below the surface. We have seen w hat

causes the
‘

thermO - electrlc curren ts w hich .must be strongly of

the magneto grade of electricity as they sw eep . the magnetic

needle tow ards the poles (i .e. the magnetic poles) . But w hat is

the cause of the earth
’
s magnetism Iron is the naturalelemen t

of magnetism and w hen electrified becomes ,
magnetic . T he

molten iron I , 2 , 3 , how ever, cannot be magnetic, as heat des

troys the magnetic curves . T he cooled iron nearer its Surface

then must be its generating pow er. Bu t how can nature Impart

electric ity to this iron Under thehead of G alvan ism (C hap I II ,
at I have represented the I ron in the figure as being thinner in its mass at the

equator then at the poles. Allthe interor metallic and heavy Substances being in

a molten condition must be thrownnearer to the surface at the equator than at the

poles by the earth’s axialmotion , w hich at the surface there, is a thousand miles an

hour . T he abundance of volcan ic . action in the torrid
’

zone,
'

argues in the same

direction , as themelted matter underneath forces its w ay more easily through the
thin crust near the equator .
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XXX
’

IV ),w ehaveseen
’
how differen tmetals connected by ac idula

ted w ater j oined by a w ire to complete the c ircu it, a t once aro

’

use

electric ity. I t is w ell‘know n too
,
as F araday proved, that an alkaline S ubstance comb ined w ith the w ater, w illalso excite the elec

tric current. N ow in the earth,
above and below iron , are various

metals and -substances w hich w illgenerate and conduct electri
c ity, and themoi sture w hich everyw here saturates the earth,

in

connection w ith such alkaline substances aslime magnesium, pot

assium, etc . ,
are admirably suited to develope electricalaction over

the crust of the earth and espec ially in connection w ith the iron .

T his makes the earth then a con tinuous battery and sets into
action coun tless magnetic curves extending allthew ay from the

equator to each magnetic pole.

'

T hesecurvesmay befrom inches
tomiles inlength, and must grow higher and steeper as they ap

proach the great electricalaction -of the poles. I haveg iven a

rude represen tation of some of these curves in the heavy dottedlines of the c

l

ut.

‘

- A t the
‘

equator theheat is so great as to pretty
much destroy these curves . We may now explain themystery of

the dip of themagnetic needle. I t is w ellknow n that the needle
points to .the magnetic pole, or is arranged in w hat is called the
magnetic meridian , yet if so hung as to be free to move up and

dow n as w ellas tow ards the north and south, the north pole Wlll
dip tow ards the earth in the northern hemisphere and the south

pole the same in
'

the southern hemisphere. A t the magnetic
poles the needle stands perpendicularly to theearth, show ing that
a very steep or verticalelectricalcurren t is sw eeping in to the

earth, but its inclination averagesless andless un tilthe equator
is reached Where the needle is mainly 'level. '

T he dip undergoes

some changes from year to year, Ow ing doubtless to changes in

temperature or con tact w ith nebulous condition s
, etc . I n L on

don in I 7 2 3 , thedip reached an inclination of
’

in 1 87 1

it
'

w as only I n Peru it is 0 ° in C ape of G ood H ope

3 4
° in G ottingen

‘

2
”
in E dinburgh 7 1

"

3 in N ew

Y ork 7 3
8

14
’
in H udson

’
s Bay betw een 89 and What is

the cause of this A t a distance,
for -instan ce, not veryfarnOrth

of the equator. the magnetic curves must rise butlittle above the
earth

’
s surface, and directedby northw ard currents of thermo elec:

tricity must p ass northw ard and en ter the earth w ith a feeble
slope. A s this passes through the air and en ters the earth

,
it
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must deflect some of the thermo-electric and atmospher ic elec
tric curren ts w ith it and so carry the northw ard end of theneedle
somew hat dow n w ard as seen in 8 , 9 etc . of fig. 1 5 F arther

north w here the curves becomemore in tense and steep from the

cold, or possibly from the great masses of underlying iron , the

needlemust dip stillmore, w hile at the
‘

magnetic poles, see 5. the

curves must become almost perpendicular and draw ing in some

of the thermo- electric currents cause them to penetrate deeply)

into the earth un tilthey strike themolten iron 3 , and pass south

w ard. A s it approaches the equator (2 ) w here the i ron is crow d

ed out thin and pushed up near the surfaceby the heavier metals
below under the earth

’
s axialmotion ,

the ascending electrical
curren ts may be supposed to draw them outw ard into the air

again , and so a complete c ircuit is? formed through
‘

2 , 4 , 5, 3 , 2

just as in the southern hemisphere, the currents move through 2
,

6, 7 , I , 2 .

3 .

‘

D o w e not then have a key to
‘ these polarlights ? A re

not the arches w hich sometimes appear simply the result of

magnetic curves sw eeping through nebulous matter. I s not the

redlight w hich appears caused through incandescen t hydrogen ,

the green light by in candescent floating particles of i ron , car

bon , oxygen and perhaps other substances w hose combined spec
tra are strong i n thegreen ,

blue, yellow , and so on ? I s not this

incandescencea necessary result of such pow erfulcen tres of elec
tric and magnetic force w hen striking against masses of volatile
matter ? I t should not be presumed that the aurora borealis ap

pears only at the north magnetic pole, but rather northw ard, the

electricity in that direction through the northern hemisphere
being greater than it is southw ard, though its culmination is at
the pole, of course. A s proofs, then ,

that these polarlights are

caused through electricaland magnetic action ,
w e have the fact

I st
, than the magnetic needle is alw ays greatly excited at their

occurrence, sometimes varying many degrees from its ordinary
position 2dly, similar phenomena have been repeatedly produced
by electricity artificially ; 3 dly, their greatest pow er is at the

magnetic poles 4 thly, themagnetic poles as w ehaveseen are the

greatest terrestrialcenters of electricity and magnetism. T hese

and severalother reasons seem to settle the matter conclusively,
especially w hen view ed in thelight of atomlc and chemicalac
tion already explained.
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men t by w hich the extraordinary phenomena of physics
l
have

been revealed
,
and the first step tow ards the exten sion O f Our

knowledge has been the examination of thelight emitted by
those remarkable protuberances, or red flames, w hich, duri ng
a totaleclipse, are seen to dart out from the surfaces of the sun

to the enormous height of some to m iles .

9* 9*

L ockyer
’
s investigation s have not only proved that these S ingular

prominen ces con sist of glow ing gaseous hydrogen , but have

revealed the existen ce of an atmosphere
, chiefly con sisting of

in candescen t hydrogen , extending allround the sun
’
s surface.

T he prominences are only localaggregations of this local
envelope O f glow ing hy
drogen ,

w hich extends for

50 0 0 miles in height, and
has "been termed the

’

’

C/zmmosphere, to distin

guish it from the cooler
absorbing atmosphere on

the one hand, and the

light g1v1ng photosphere
on the other . D uring
a totaleclipse .O f the sun

vastlumlnous projection s
called corona make their

appearance, as seen in

figs . 1 254 , I 55, and 1 56.

T hese figures w ould seem
to suggest O pposite polar

F ig. 1 56, T he S un’s coronalprominences
,
sketched I z atlons O f fO I' C G ‘O n dlf"

during theeclipse of 1 868.

eren t sides O f the S LI II .

3 . T he movemen t O f thisluminous hydrogen ,
w hen w rought

Up in to the terr ific hurricanes w hich frequen tly take place in the

sun
’
s fiery atmosphere, is something fearfulto think of. L ockyer

discovered by his spectroscope gales w h ich moved from 40 to

I ZO miles per second
,
or about 360 0 times as sw iftly as an earthly

hurricane,
w hile Prof. Y oung,

of D artmouth C ollege, saw a mass

of flam ing hydrogen move upw ard over miles from the

surface, miles of w hich w as traversed in 1 0 min ute'

s
,
a

velocity about
’

60 0 times as great as that of a cannon ballA nd
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yet some have been so absurd as to suppose the sun to be the

abode of certain spiritualintelligences, w hile others have gone

so
“far as to declare that even human beings dw ellthere, although

the heat and fearfulplay of forces must be great beyond all
conception , or measuremen t O f earthly instrumen ts.

4 . T he metals that exist in theluminous atmosphere of the

sun have been examined by L ockyer, H uggins, A ngstrOm, :

Y oung, etc . ,
by means O f the spectroscope, and thus far have

been found to be I 7 in number as follow s

1 . S odium. 5. I ron . 9 . Zinc . 1 3 . H ydrogen (gas) .

2 . C alcium . 6. C hromium. I O . S trontium. 1 4 . M anganese.

3 . Barium. 7 . N ickel. I I . C admium . 1 5. Aluminum.

4 . M agnesmm. 8 . C opper. 1 2 . C obalt. 1 6. T itan ium.

I 7 . R ubidium.

916

5. T he materials O f the sun itself, as w ellas of the planets,
must be the same as those of our ow n w orld, allhaving had a

common origin as w e have already - S een .

6. A ndrew S teinmitz , E sq , of the M iddle T emple, L ondon ,

says We can nolonger con siderlight as merely consisting
of infin itessimalparticles, or as infin itessimalw aves ; w emay now

conclude that it is metallic ; that sun shine con sists O f a metallic
show er the beneficen t sun shine bathes us w ith elemen tary
iron ,

Sodium,
magnesium, calcium

, chromium,
n ickel, barium,

”

Copper, zinc and -hydrogen .

”
But metalw hich can thus float in

sunbeams is incomparably finer than that w hichlies in hard

masses i n the darkness of the soil.
7 . T he follow ing are the sun

’
s outer condi tions, commencing

w ith themost refulgen t (S ee fig. I 53 )
I st. T helamlaoas smf aee of the sun

’
s body.

2d. T hePlzotospaere, or heavy flame- atmosphere of vaporized

metals, as w ellas oxygen ,
hydrogen and other gases.

3 d. T he Ckmmospaere, extending some 50 0 0 miles beyond
the photosphere, and

‘

consisting of . the atmosphere O f red incan
descen t hydrogen , combined w ith finer and more etherealele
men ts of metals than those O f the photosphere.

9* S ince w riting the above
, the Journalof the F ranklin ‘

I nstitutehas. given P rof.

D raper
’
s paper, read before theA merican P hilosophicalS ociety on

'

J uly 2 0 , 1 87 7 , i n

w hich he announces the discovery O f oxygen ,
and probably of n itrogen and other

elements
,
in the solar atmosphere, bymeans of photography, their spectra being

designated by bright instead of darklines, as in the F raunhofer scale.
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4th. T he
‘ O hscnre H ydrogen A tmosphere stillfarther outw ard

than the C hromosphere. T his is doubtless more orless incan
descent, -and yet w ithout a sufficiency of gross matter to be

visible to us.

5th. T he Cosmic E ther or more etherealhydrogen , w hich
becomes finer and finer as it extends outw ard in to space to form

the pathw ay of the solar and other fluid ethers.

XI I . F A C UL ZE A N D S P O T S O N T H E S UN .

I . S ir William H erschelsupposed the body of the sun to be

a dark mass Sii rrounded by aluminous atmosphere, through the
open ings of w hich at times thedark surfacew ould appear.

Kirch
hoff show ed the incorrectness O f this theory, as the interior of

the sun must be w hite hot, and concluded that these spots w ere

clouds floating in the solar atmosphere. Wehave seen that there

are tremendous commotions and tornadoes in the atmosphere of

the sun , and w e mayWellsuppose that the body of the sun itself
must be subject to great volcan ic eruptions and perturbations.

What are called f acalm,
or hrzght spots, seem to be caused by

some volcan ic action ,
as the spectroscope reveals an apw ara

’

movement of “ incandescent, vapors of sodium
,
iron ,

magnesium,

barium
,

”
etc .

, attended w ith greatluminosity. N ear these‘hrzigrht
spots, or closely connected w ith them,

are the a
’
arh spots, some

times called maculae
,
and these are generally seen clescencling .

I S it not eviden t that thesemasses of partially opaquematter are

the clouds of substance th row n up for some time in continuous
luminous columns w hich w e callfaculze,and that these clouds, by
reaching the upper atmosphere, become cooled off and couse

quen tly dark ? I s not the fact that they float along the sun
’
s

disc w ith a gradually descending motion proof that they have

become condensed by the cold, and so are carried dow nw ard by

their ow n gravity ? L ockyer describes a cloud of incandescen t

magnesium that he saw floating high above a prominence,and
the w hole phenomena of these faculae andmaculae seem easy of

explanation by induction s w hich w e may draw from the revela
tions of the S pectroscope.

2 . When view ed w ith a
'

telescope the sun is O bserved to
.

be

mottled over its w hole surface w ith smallclots or pores w hi ch

w hen carefully w atched are seen to be in a constan t state. of

change. T hese are probably smaller masses of vaporous matter
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XII I . S O LA R S T A T I S T I C S .

S ome of the follow ing statistics are given according to Prof.
‘

Y oung, the w ellknow n astronomer of D artmouth C ollege,. and
others are in harmony w ith the figures of generalastronomical
scien ce.

V

T he diameter of the sun miles size
t imes that of the earth ; average den sity, one- fourth that of the
earth

,
Weight over 2

, ,O O O 0 0 0 ,0 0 0 ,
0 0 0 ,0 0 0 ,0 0 0 ,0 0 0 ,

0 0 0 ,0 0 0 (2 O C

.t 11ionS) O f ton s, or nearly 750 times as great as that of allthe
c ombined planets and asteroids mean distance from the earth

about miles ; distan ce on Jan . I st
, miles, or

miles.

nearer than in summer the w eight of any
'

sub¢

stan ce at the sun
’
s surface i s 2 7 % times as great as,

it w ould be
on the earth. T he sun

‘

revolves around its axis in - 2 5% days , and

moves through S pace, according to S truve
’
s estimate, w ith, allits

family-

of w orlds
, about m iles per day, but in reality»prob

ably far more rapidly,
judging espec ially from some similar orbs

in our
'

system. T he number of w orlds so far discovered in clude
8 as ordinaryplanets, 2 2 moons and 1 0 6 asteroids, a very minute
classi’of‘

w orlds probably of a fragmentary nature, and revolvm’

g

betw een : M ars and Jupiter . S o our sun ,
w ith ts family, must.lie

a prettylarge . andheavy pet for Alcyone to carry through space,
and yet qu ite dim inutive compared w ith many of its starry mates .

P roflP roctor asserts that S irius, sometimes called the D ogS
‘

ta‘

r
,

is 5,0 0 0\ti;mes the S i ze of our sun fle

X
'

IV . S UN PO WE R .

If
”

the sun IS
"

thus able to vapori ze the coarse and. heavy
metals and hurlthem thousands O f

‘

miles in to space, .how muchmore

easily'may it be supposed to propel' the exqu isitely fi'

nea nd
‘

elastic
ethers through un told'

million s of miles to our earth and to distant

stars
-

“espec ially w hen aided by thevorticalsuctions of the cosmi c

ethers. But many person s think of the sun
’
s rays as having all

the «pow er w hich they aw aken ,
in themselves, aside from the

O bjects w ith w hich they come in con tact. [t is a w ellhnow n

f act that these rays have almost no sens ibleheat in pass ing through

ale‘ P rof. H allof the Washington O bservatory, by the aid of thegreat telescope,
has discovered 2 ;minute M oons of M ars, w hich I have included- ih the . ;estimate,

and as new asteroids seem to be discovered every year, the tablemust from time to

time receive somemodification .
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oar atmosphere, hat ow e their g reateffect to their impact upon , and
chemicalafi n ity w ith,

the elements of our earth. I f they strike

the earth vertically and for some time continuously as in the

torridr z one,. th
'

e earth becomes . greatly heated, . and by convection

and somew hat by radiation ,
the atmosphere becomes '

heated

thereby. If they strike theearth obliquely, as i ii the frigid zones,
only a smallnumber of rays comparatively reach the soiland the
C hemicalaction is too feeble to produce much heat. If they
s tr ike the summit of a high mountain , even in the torrid zone,

they are unable to impart much sen sible heat, I st because the
great mass

-

O f atmospheric strata w hich are heated by convection

are much below this, thusleaving the summit far up in. the

colder electricalstrata ; 2 dly, the form of the moun tain i receives

most of the rays obliquely, and 3 dly, the summit being.
above

most O f the clouds, there is nothing
'

to shut in the reflected rays

and hence they
‘

arelost in space.

2 . G eneralPleasonton gives extensive space in his w ork on
'

Blue and S un - L ights,
”
to r the advocacy of the strange fancy

that the sun ; is n ot the source of heat to the. earth, because he
d iscovers that the heat is not perceptible in coming through the

a tmosphere, that. high moun tain s
'

are cold, even in w arm regions,
etc. But On the same principle, neither is the sun the source

O flight, for as w ill. be show n in the next, paragraph,
w ithout the

a id of solid particles in . our atmosphere, it might beam 0 11 us a

thousand years and w e Should stillbe‘

in totaldarkness .

3 . But here
‘

as usualw e must combine thefi duality of action
and reaction ,

-O f fluid and static elements
, before w e can get th

'

beautifuleffects of nature. E ven T yndallin the follow ing sun .

burst of eloquence con cern ing the su n
, has seemingly,

for the .

t ime being, forgotten this princ iple : H e rears the w hole Vege
table w orld and through it thean imal; thelilies of the field are

his w orkman ship, the verdure of the meadow s and the cattle
u pon a , thousand hills . H e forms the muscle, he urges the

blood
,
he builds the brain . H is fleetness is

' in thelion’s foot ,

he springs in thepanther, he soars in the eagle, he slides in—the
s nake. H e builds the forest and hew s it dow n , the pow er w hich.

raised . the, tree and. w hich w ields the axebeing one and the same.

T he sun digs the ore from our mines, he rolls theiron ,
he rivets

the plates, he ,boils the w ater, he draw s the train . H e not only
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grow s the cotton but he spins the fibre and w eaves the w eb.

T here is not a hammer raised, a w heelturned, or a shuttle"

throw n
,

that is not raised and turned and throw n by the sun . H is energy
is poured freely into space, but our w orld is a halting place
w here this energyi s conditioned?

le T he sun comesto us as heat,

he quits us as heat, and betw een his en trance and departure, the
multiform pow ers O f our globe appear .

” I w ould not unnecessarily
critic i se the w ords of this masterly exponent of experimentaL

science, but it seems to me that the foregoing w illtend to mis
lead, as it evidently gives the sun a greater share in allthe
matters named, than theearth,

w hich is un true. T he sun is simply
the positive principleand theearth the negative, neither of w hich
could do any O f these things w ithout the other. We have seen

that w ithout the earth
’
s co-operation w e could get no sensible

heat orlight from the sun . We can gain pow erfulsolar ethers
how ever, w ith w hich the terrestrialelemen ts may un ite

'

to pro

duce the effects of heat andlight.
4 . F ollow ing the same style O f reason ing as the above the

distinguished physiologist D r. C arpen ter says that S pirit is the
sole and single source of pow er.

”
A nd yet not a thought, or

feeling, or aspiration or inspiration can ever come to us in this
life, aside from a physicalbrain and body as the negative princi

ple, in connection w ith w hich allspiritualaction must take place,
w hile in the nextlifethe spiritualbody,” of w hich S t . Paul
speaks, may constitute the finer negative principle there, in con

nection w ith w hich the
“

spirit must act. (S ee C hap . S econd,

XIV — XV I I I .) I t w ould be correct to say that spirit is the
positive principle of pow er, or the sun is the positive principleof
pow er, and w ould not mislead, for then w e should understand

that there must be some negative princ iple w ithout w hich no

action could take place. I dw ellso much on these dualcorrela
tion s of things from the fact that they are so w idely misappre
hended. When T yndallsays the sun comes to us as heat,

he quits us as heat,
”
theexpression is alittle careless, as the solar

ethers come to us partly as heat and partly as cold or electric ity,
although the electricalrays probably arouse a greater heat after

they get here by means of chemicalaffin ity, than do the thermal
rays themselves.
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the red end of the spectrum,
w hile the finest scatter only those

from the blue end. A nd i
'

fi accordan ce w ith thislaw
, clouds are

w hite, clear sky is blue. (Polarization O f L ight, p .

3 . Ty ndall, B rae/2e, and other sc ien tists give accounts Of

experimen ts in w hich differen t particles of floating matter tend

to produce different color effects, and are of the opin ion that the
bacteria or infin itessimalin sects that exist so abundan tly in the

atmosphere, especially in that w hich is w arm
,
add verymaterially:

to the illuminating effect. T his is doubtless true, as these an i

malcules are endow ed w ith the spec ialactivities that belong tolife. T yndalland others show that the finer particles of matter

tend to induce the colors of the violet end of the spectrum,
w hile

thecoarser inducethose of the red end. T his is doubtless correct

as w e have already seen , so far as it applies to the ethers w hich

constitute thematerialportion of colors . Prof . L ommelandmost

other scientists admit that ordinary coalgas, oil-lamps, etc . ,
ow e

their princ ipalluminosity to ign ited solid particles of carbon .

But w hat are the solid particles of the atmosphere w hich are thus
kindled in tolight as the solar ethers sw eep through them. T O

answ er this w emustlook somew hat in to the

XV I . C O N S T I T UT I O N O F T H E A T MO S P HE R E .

1 . T he usualcomposition of the atmosphere, as given by

chemists, is as follow s
O xygen (slightly magnetic) number O f per cen t

N itrogen (diamagnetic)
C arbon ic A cid (C O 2 ) a chemicalcombination
A queous vapor (H Z

O )
N itric acid (N Q

O S)
A mmon ia (N H 3 ) T races.

C arburetted H ydrogen ( C H 4)
2 . But w e have seen (V I I , 3 ) that nearly, if not quite every

substance O f the earth is floating in a refined form through the

atmosphere, as show n by T issandier, N orden skica, and by deduc

tions from thegenerallaw s of matter. We see by the above

that w hile oxygen and n itrogen are the ruling elemen ts of the

atmosphere, carbon ,
as in the carbon ic acid, and hydrogen as in

the vapor, and ammon ia and marsh gas or carburetted hydrogen

are also ingredien ts. H ydrogen beingthe champion heat atom
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of the w orld, must be the enkindlerO f flameand a great promoter

O f incandescence andluminosity in the con tiguous atoms. S o

dinm is also revealed by the S pectroscope as an ubiquitous

elemen t of the air . T here is not a speck of dust, or mote in

the sunbeam,

”
says P rof. R oscoe

,

“
w hichdoes not con tain chloride

of sodium (salt) . S odium is a prevailing elemen t in the atmos

phere, w e are con stantly bathing in portions of this elemen tary
substan ce together w ith the air w hich w e inhale. T w o thirds

of the earth
’
s surface is covered w ith salt w ater, and the fine

spray w hich is being carr ied up in to the air evaporates,leaving
the minute specks of salt w hich w e see dan c ing in the sun .

T his sodium among other elemen ts has a grand mission to fill
for w hen ign ited, con stantly gives out yellow light, the cen tral
principleoflum inosity, by w hich theun iverse is revealed. Under

the head of C hromo- D ynamics, defin ite facts w illbe given to

show that allobjects throw O ff their volatile elemen ts in to the

atmosphere. S o w e have the oxygen as a prominen t pri n c iple
,

giving O ff When ign ited, as show n by the spectroscope the blue,
red, V iolet, yellow , indigo, green , etc . ,

and most abundan t of all
the n itrogen ,

w hich gives more orless of allthe colors, and other

gases .

3 , But fine ign ited gases are not suffic ien t except w hen highly
compressed as in chemicalcombination s, to give outlight for
practicalpurposes} and consequen tly it is necessary to have solid
particles or chemicalcompounds including carbon ic acid, sodium,

chloride, etc . , to help in the process Oflighting the w orld. T hese

particles w hen struck by the solar rays, or by artificiallight,
become ign ited and con stitute diminutive fire- balls w hich may

be calledlaminelles (littlelights) . T heseluminelles may consist

of hollow globules of vapor, molecules of carbon ic acid, or perhaps
larger masses con sisting of severalmolecules of differen t solid
substances, or the bacteria before spoken of.

4 . F ranhland hasendeavored to prove that there is no glow ing
solid matter necessary for the production oflight, simply be
cause hé can place gases under a pressure of ten to tw en ty at

mospheres, and cause alight w hich one can read by. O f course

alargenumber of atoms or fiery particles in a given Space w ould
bemoreluminous thana smallnumber . But ordinarylight is pro
duced under n o such compression . H e

‘

says thelight of coal
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gas or candles is not produced by solid particles of carbon
, but

by the ign ition of highly conden sed gaseous hydrocarbon s .

”

H e may callthem gaseous if he pleases, but these gases must
have countlessluminelles, as w illbe show n by million s O f black
particles w hich gather on a brass or a

,

silver knob held in the

flame for a few moments. T heluminelles w hich float i n the

atmosphere at an ordinary heat and pressuremust be much more

minute and refined than these carbonluminelles O f the flame
,
£0 1;

they are ign ited or cooled O ff by the solar ethers in stan taneously,
and their heat is usually S O soft as to give no painfulimpression
to the eye or to the skin as it falls upon us. But j ust how are

luminelles set on fire so as to afford uslight and color of various
kinds Before con sidering this w e mustlearn

XV I I . H ow C O LO R E FFE C T S A R E PR O DU C E D .

1 . We have already seen in C hapter T hird, how differen t
colors are formed by differen t sized Spirillae in connection w ith
the different grades O f ethers w hich pass through these spirillae.

But w hat causes gold to appear yellow ,
or coalblack

,
or snow

w hite, for instance ? G old is yellow because it has a spirilla of the

r ight grade to repelor reflect the yellow -forming ether w hile it
has other spirillae w hich receive the other color ethers more or

less w ithin themselves and thus hide them. If allO f the spir

illae had such an affin ity for the other color- ethers, and their

atoms could become polarized in such
g

a w ay that these ethers

c ould be transmitted en tirely through them,
it w ould be tran s

paren tlike the air or nearlylike clear glass. If its spirillae
shouldl

briskly repelallof the color- ethers in to our eyes it w ould
give us the effect of w hite ; if they affin itiz e w ith them sufh

c ien tly to draw them allw ithin its surface, the effect w ould be
hlach ; if\they Should absorb a part of each color-ether and reflect

a part, the effect w ould be normalgray if a majority O f each

color- ether is reflected,light g ray w ould result, and if a majority
absorbed, darhg ray w ouldappear . If the red and part of the other

colors Should be reflected it w ould cause red-gray, and the same

principle applies to the other grays. If nearly the w hole of the

red or the blue should be tran sm itted, w hile the other colors w ere
absorbed, reflected, or slightly transmitted, w e should have the
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XV I I I . S HA DO W I S A N E N T I T Y .

1 . S hadow is supposed to be the absen ce oflight, just as cold
is supposed to be the absence of heat, and just as black w as for

merly, and is sometimes yet called the absen ce of color .

I

We

have seen in C hapter T hird, that cold is as distinct alaw O f

motion as heat, and w e have seen also that
,
although black is

caused by the absorption O f allthe color ethers, it is caused prac
tically, as seen in the un ion of pigments, by the combination O f

allcolors, lonly in a differen t proportion from that required to

form w hite.

2 . We shallfind that there are no n ihilities in the un iverse,

no vacuums even space and time being the measuremen t of ex
tension and of duration in the abstract, w hile con sidered con

cretely, space is filled w ith ethers, nebulae, comets, suns and

w orlds
,
and time is the everlasting successmn O f even ts .

3 . A gain there is no such thing as absolute s ilenceor ahsolute
rest in the know n un iverse

,
for allthat these terms can sign ify

w hen philosophically con sidered
,
is that the infin ity of vibrations,

pulsations, w aves, and movemen ts w hich are in ceaseless opera

tion everyw here, have Simply subsided sufficien tly not to affect
human sen sation , possessing too great a degree of fineness or

coarseness to be perceived.

4 . A nother of these negative condition s is shadow
,
w hich is

s imply darhened or cooled of luminelles , already described. T hese

luminelles or atmospheric particles, w hen struck byluminous
ethers from the sun , or from artificiallight, immediately become
ign ited andluminous, but w hen a screen is in terposed to shut off

these rays, there is not sufficien t action among the particles to

keep them incandescen t, and a darker appearance w hich w e call
shadow is the result . I n the day time this shadow is but feeble,
as reflectedlight from allquarters keeps them more orless
luminous. I n the n ight, how ever, w hen the reflectedlight is
small; theluminelles become much more cooled O ff, and conse

quently the shadow s are much deeper . When a very brillian tlight is used,like the calc ium or magnesmm, the shadow s
’

eems

darker by con trast w ith thelight. T he blackluminelles, such as

those of carbon ,
are perhaps a more decided princ iple of shadow

than thelighter colored ones w hen they are but slightly kindled
in to action . Under the head O f C hromo C hemistry (XX . ,

I
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shallshow how these darkerluminelles can be photographed

upon chemically prepared paper as w ellasluminelles and ethers

of differen t colors.

XIX . T H E M O O N .

1 . O ur satellite is know n by astronomers to be w hat is called
a dead w orld, from having cooled off too much to sustain an at

mosphere or other necessary conditions for humanlife, and yet
it is an importan t source oflight. Although it has nothing to

live f or w ithin itself, it kindly holds up its burn ished shield to

the sun , and reflects . alltheluminous rays it possibly can upon

our w orld, thus giving us many a n ight of soft and subdued bril
liance. I ts size is about 49 timesless than its paren t earth, and

its mean distan ce from us about miles, or more exactly,
as determined by Prof. A dams, miles. I t moves through
its ellipticalorbit around the earth from w est to east about thir
teen times every year, and is so o ne- S ided as to hold the same

face ever tow ardsthe earth
,
having some S pecialreason for not

show ing its other side. Judging by analogies it must have been

cooled O ff, refined and inhabited by in telligent beings, vast ages

before such a process could take place on ourlarger earth, possi
bly before our w orldleft its crude sun—condition . D oes it make

us sad to think how themoon
’
s people must have suffered w ith

cold during the ages in w hich it w as cooling I t need not
,
for

nature, w orking ever on thelaw O f “kindness, easily adapts man

for the changes necessary to a planet, un tilthe in terior of the

planet itself becomes cooled to a certain extent, w hen in an in

stant, thew hole is exploded and nobody is hurt. N obody is hurt,

simply becauselife is taken too quickly for any sen sation to be

produced, and the planet ceases forever to be the home of im

mortalbeings . T hat the moon is an exploded or fragmen tary
orb, some fully believe

, and it may be profitable to spend a

momen t in con sideringhow a w orld naturally comes to its end.

2 . We have seen ( X . 2 of this C hapter,) that there must be

alargelayer of molten iron , at some distance below the surface

of a planet, that above this must be a stilllighter mass of min

erals and earths w hich are molten and form the matter for vol
canoes, w hile above this still, is the cooled O ff crust, includinglargemasses of cooliron ,

w hich con stitute the basis O f magnetic
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actionfor the w hole planet. We, of course, do not know how thick
thelayer of molten iron must have been in the moon

, but being
the most abundan t of metals w e are probably safe in putting it
at 1 0 0 miles, the w hole distance from the surface of the moon to

its centre being 1 0 80 miles. What w ould be theeffect now if this
metal, w hich in its crude state is carburetted and br ittle

,
should

coolO ff and crystallize in to a solid condition.more rapidly on one

side than on the other ? What is the effect w hen cold and heat
"

are brought unequally upon glass, but to burst it in to pieces ?
M y opin ion is ~ —that thelow er portion of this ironlayer must cool
off faster than theupper as thepow erfulmagnetism of the earth

’
s

crust must generate an immen se amoun t O f heat over the w hole
outer portion of the earth by arousing the chemicalaffin ities of

allsurrounding elemen ts . T hisWould make the in terior part
of thelayer expand faster than the exterior, for iron is one of the

metals that expand as they coolO ff and crystallize. T he rupture
of such -

a vast mass of iron in the moon
,
must have been incon

ceivable in its tremendous pow er, throw ing portions O f its globe
in to space to revolve as minute asteriods around thelarger por
tion that may beleft or possibly directly around the earth itself.

3 . A nd now the reader may ask,
is this the destiny of all

w orlds ? H ave you not told us that the progress O f the un iverse

is upw ard rather than ,
thus dow n w ard in to ruin ? Y es, forever

upw ard, for w hat is thus seemingly a w ork O f ru in takes place
only after a w orld has accomplished its highest purpose under ex

isting conditions, and is merely a process of changing its elements
in to that w hich is finer and better . T hus the moon

,
under . the

impact O f sunbeams
,
and under the play of its ow n chemicaland

etherealforces, is becoming more refined, eliminating its best

elemen ts into space, and w afting them, either directly to someother
planet or to somedistant nebulous mass w here it shalleven tually
be crystallized and aggregated into a more beautifulw orld.

4 . Wemay see then w hy it is that themoon alw ays presents
the same sideto the earth. O ne side O f its mass and its interior
molten part being blow n aw ay, it must have a heavier and a

lighter side. T he earth
’
s gravitation must hold its round and

heavier side unchangably tow ard i tself otherw ise w hy does it

not revolve on its axis and show its various sides, as is done in

allother know n w orlds I have not seen any attempt on the
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the earth O pposite the sun
, as at 9, it does not en ter the

earth
’
s S hadow and S how s its sun -lit side to person s standing at

3 or 4 as af ullmoon . I n most cases also it does not hide the sun

and cause an eclipse w hen it reaches the poin t betw een 1 1 and 6,

but having its shady side next to us it becomes itself invisible.

When it reaches il5it be
gin s to appear as a verynew
moon , at 7 w e callit a

quarter moon
, at 1

~51 half
moon and say it has reached

its fi rst quarter, at . 8, it .

show s about three fdurths
of its size, at 9 it becomes
a fullmoon ,

at 1 0 a three

quarter moon
,
at 2 a half

moon and has reached its

last quarter, at 5, a quarter
moon

,
at 6 it begin s to fade

out. T he moon is some

times said to be a crescen t

at 7 and 5, and is called
gihhous at 8 and 1 0 .

7 . T he
.

A steroids w hich

are generally con sidered

by astronomers to be frag
men ts O f w orlds

,
are doubt

less portion s O f smallplanets
w hich have cooled off and

exploded in the same w ay

as our moon .

F ig. 1 60 . E clipses and P hases of the Moon .

XX .

'

T H E PLA N E T S A N D F IXE D S T A R S ,

I . T hough adding greatly to the cheerfulness of our n ights,
stillallcombined give but a feeblelight. as compared w i th that

of our sun . T he fixed stars are self-luminous and shine w ith

a tw inklinglight. T he planets shine w ith a steady and reflected
light. V enus, sometimes the morn ing and sometimes the eve
n ing star

,
is the brightest of the planets to us

, and Jupiter next.
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S irius, the brightest O f the fixed stars, gives us
,
as sign ified

by the photometer, timeslesslight than thesun .

2 . T he M ilhy W'

ay under the revelation s of the telescope, is
presumed to consist of severalm illions O f fixed stars

,
each

'

of

w hich is a vast solar system and one of w hich is our ow n solar
system. But telescopes of great pow er revealthousands ”

of such

clusters of stars, each of w hich 18 a M ilky Way. V erily the

mightiest imagination of man , can reach but a finger
’
slength in to

the infin ities O f this un iverse L ooking at such a fact w ith a V iew

O f our presen tlittleness, it is due cause for humility on our part.

O n the other hand, w e may be exultan t, for our souls kindled
w ith the deific spark, must of themselves be among the grandest

of allinfin ities, having capac ities for moun ting ever upw ard and

on w ard through this very un iverse f
F ig. 16 1 , w illgive W illiam H erschel’s

earlier con ception of theM ilkyWay or G alaxy.

A ssuming that the stars are about
—

equally dis
tributed

,
he con cluded that the great mass of

stars w hich appear in certain sportion s of the

Sky and w hich w e callthe M ilky Way,
result

from view ing the clusterlongitudinally instead
oflaterally. T hus if w e stand at S w hich re

presen ts theposition of the solar system in the

M ilkyWay, andlook in thedirection of A or B

or C ,
the stars must presen t a more den se

appearance than they w ould if view ed in the

directions O f E ,
D or F . L ater inlife, how ever,

hebegah to believe that thegreatern umber of

stars w hich appeared in certain direction s may
have resulted more orless from their being
placed more closely together in certain direc
tions than i n others .

“

A stronomers assert that

allthe stars in the w holeheaven s w hich appear F ig, [61 .

to the naked eye belong to the M ilkyWay.

T heMilkyWay.

\XXI . C O MBU S T I O N

I s inten se chemicalaction attended w ith heat and generally
w ithlight, although physiologists sometimes speak of processes

of combustion brought about by oxygen ,
etc . ,

’

ih connecti on W i th
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an imallife, w hen O f course nolight is evolved. [t can never he

produced
'

w ithout comhin ing some hind of electr icalatoms like
oxygen , chlor ine, sulphur, etc. ,

w ith some hind of thermalor alha
line atoms

,
such as hydrogen ,

carhon , potass ium, magnes ium,
cal

cium, etc. O xygen has sometimes been called the supporter of

combustion , but it w ould be quite pow erless w ithout some affin i

t ive elemen ts to draw out its action . Prof. D raper has w ellsaid
that no substance is, in itself, a supporter O f combustion ,

nor is

any one in trin sically a combustible body. If a jet O f hydrogen
w illburn in an atmosphere of oxygen ,

so also w illa jet of oxygen
burn in an atmosphere of hydrogen gas.

”
T hus w e see again

this ubiqu i touslaw of duality as the ever recurring principle of

allforce.

XXII . F L A ME .

1 . Flame alw ays requires a gaseous combination O f affin itive

elemen ts, and a thoroughlylumi nousflame must have an abun

dance O fluminelles. T he most practicalof allsubstances, out
O f w hichluminellesmay be formed,

is carhon ,
I st

,
because it exists

abundan tly in w ood, forms nearly the w hole O f coal, much O f O il
,

and a fair amount O f illuminating gas, and 2 dly, it is one of the

most infusible O f allsubstances, and consequen tly its particles
retain their solid conditionlongest w ithout becoming disin te

grated. T he constituents of ordinary flame, then ,
are hydrogen

as the thermal, inflammable elemen t, oxygen as an electrical
substance to bring this hydrogen in to fullaction , and carbon ,

w hich is also V italized by the oxygen and w hose particles are of

the right s ize to constituteluminelles. T heseluminelles are

eliminated from the solidmass by the aid O f the combined oxygen
and hydrogen , and beinglarger than any particles connected w ith
these tw o gases, produce a far greater illuminating pow er .

T hese elemen ts Con stitute a hydrocarbon , or a compound of cor

bon ic acid gas (C 0 2 ) and hydrogen .

“ I S not flame a vapor,
fume or exhalation ,

”
says Isaac N ew ton ,

heated red-hot
, that is,

so hot as to shine A lightedlamp or candle is a kind of a gas

factory, as a flame cannot be kindled untilmore orless of gas

has been generated, and w henever a flame sw ays about it is

simply the movemen t of gases w hoseluminelles have been made

red- hot or yellow -hot by the rush of chem icalforces. I say
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luminelles are red, in burn ing sodium, particles of S oda (N az O )
w hoseluminelles areyellow - orange, and so w ith other substances,
as w illbe show n i n the next chapter. A S

‘

I have saidbefore, how

ever, carbon is by far themost common basis ofluminelles forprac
ticalilluminating purposes.

4 . Why do theluminelles of a flamew hen brought into con tact

w ith a person cause so much more pain than the usualatmos

phericluminelles as ign ited by the sunlight Because they are

c oarser , far more condensed, and emit a ruder grade of heat.

T his w illalso explain w hy theluminelles of an ordinary flame or

torch remain dark in the center for a moment, w hile those of the

atmosphere are kindled w ithout any appreciablelength O f time,
as thelarger ones require more time to become ign ited than the

smaller ones. N ature has kindly spread out through the atmos

phere, those exqu isite particles w hich may convey a su itable
amount oflight to us w ithout burn ing ei ther the eye or theskin .

XXII I . S MO KE .

When a flame, as that of alamp, i s not supplied w ith a suf

ficien t draft of oxygen to ign ite allof itsluminelles, and deCom
pose them to a certain extent, they are carried up in to the ai r In a

dark condition w hich w e callsmohe. T his smoke includes a

certain amount of carbon ic acid w hich is
'

poisonous w hen in

haled, or carbon ic oxide w hich is stillmore poisonous. Smoke

consuming arrangemen ts
‘

have been devised, but w hen they can

be made so simple, cheap and effective as to be un iversally adopt
ed, the great.

black c ities w here bitumi nous coalis used
,
such‘ as

L ondon ,
B irmingham, Glasgow ,

and Pittsburg,
w illbecome com

paratively clean and beautiful, w illutilize much fueland become
more healthful.

XXIV . N O N - L UMI N O US F LA ME S .

A jet of burn ing hydrogen , though very hot, is barely vis

ible in the day
- time. Alcoholemits butlittlelight w hile burn

ing: T he inten se heat of the oxyhydrogen blow - pipe canses a

blue flame w hich is but feebly visible. T hese and some other

very intenselyhot flames, such as that O f Bun sen
’
s burner w hich

combines air w i th gas, etc . , give but a feeblelight, and that gen
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erally O f a bluish electricalcharacter, thus show ing a strong

chemicalaction . We have already seen that these non -lumin
ous flames come from alack ofluminelles or of some solid sub

s tance w hich may become incandescen t. S olid matter becomes
luminous in theday- time at a heat of 90 0

°
or 1 0 0 0

0 F but gases

hecome only feebly visible at 2 0 0 0
0

XXV . C O A L- G A S .

T he ordinary illuminating gas is made from bituminous coal,
although gas of stillhigher illuminat ing pow er may also bemade

from O il, fat or resin . T he most abundan t ingredien t of gas islight carburetted hydrogen (marsh gas) , although a more highly
illuminating part from its having tw iceas many carbonluminelles,
i s the heavy carburetted hydrogen (Olefian t gas) . T heleading in
g redien ts of coalgas are as follow s

, together w ith their specifi

gravity (w eight as compared w ith air)
S pecific G ravity .

L ight carburetted hydrogen ( C H 4 ) 552

Olefian t gas, or heavy carburetted hydrogen (C .2
H
4 ) .987

S ulphuretted hydrogen (H ZS ) 1 1 92

C arbon ic oxide (C O ) 96

N itrogen .9 7 I 3

Besides these, there is a smallamount of bisulphide O f car

bon ,
and some Combustible hydrocarbons. I t is highly importan t

that it should be w ellpurified of ammon ia, sulphuretted hydrogen ,

a nd other deleterious ingredien ts .

XXV I . KE R OS E N E O R C O A L O I L .

I n
.

its crude form this is called PE T R O LE UM or R ock O il, and
has become a vast source O f home illumination . I t is composed

almost w holly ofhydrogen and carbon . I t is very importan t that

i t should have its benzine andother volatile elements so eliminated
f rom it that it

‘

shallnOth e toolight and combustible, as too manylives havebeenlost from thecareless useof the cheaper and more

impureoils . Kerosene O ils ought to be able to endure from I 3 0
°

to 1 50
°
of heat w ithout . combustion . A n in telligen t gen tleman ,

skilled in its use, says that some of the w orst explosions are caused

by turn ing thelight dow nlow andletting it burn thus, by w hich

means the metals around the burner become especially heated,
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and through them the O ilbelow is converted partially into gas

w hich makes it doubly inflammable. W ith care
,
how ever, there

should almost never be any danger from the use of this admirable
and steady

- burn ing kerosene .
flame w hose illuminating pow er

has been estimated at 7 times that of an ordinary candle, just as
an average gaslight is equalto 2 0 candles. T he purest oilhas
almost the transparency of w ater , is almost odorless

,
is theleast

inflammable of all, and, w hen supplied w ith a shade, especially"

oneWhich has someblue tin t, is highly protective to the eyes and
is w elladapted for study, w riting or sew ing.

XXV I I . T H E O v vD R O G E N BLOW—P I P E

C onsists O f tw o gasometers, the one w ith oxygen , the other

With hydrogen gas, w hich arebrought in separate tubes and made

tomeet at the extremity w here the tw o gases are j oined in a Single
stream andlighted . T he heat thus produced is the greatest

know n to man
,
w ith the exception of that w hich is developed

through the agency of electricity, and in it metals w illburnlike
w ood or w ax,

iron sending O ff its. brillian tluminelles, or scin til
lations copper, I ts greenluminelles, and other metals their ow n

specialcolor of flame. Wood or coalburn easily by the addition
of mere oxygen , because they have hydrogen as w ellas carbon ;
but metalslacking the hydrogen in themselves w illburn w ith a

flame only w hen both hydrogen and oxygen are added
,
their ow n

particles answ ering asluminelles. T he electricalflame uses the

hydrogen and oxygen in the vapor of theatmosphere in connec

tion w ith the metals. T he temperature of the oxyhydrogen

flame, as show n by D eville and Bun sen ,
is from 450 0

°

to 60 0 0 ° F .

XXV I I I . C A LC IUM L I G HT , O R L IME L I G HT .

When the feeblylumi nous flame of the oxyhydrogen blow
pipe is directed upon a cylinder O flime, w hich is oxygen and cal
c ium combined, a most dazzlinglight is produced unequaled by
any artificialflame excepting that developed by electricity. T his
is caused slightly by theluminelles oflime, but mainly by the
intensely incandescentlime itself. H uggins discoveredparticles
oflime in the spectrum O flimelight. I t is sometimes called the
D rummondlight, from the inven tor. M agnesiumlight is made

on the sameprinciple, and is more permanent, as themagnesium
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the tw o carbon poin ts are arranged horizon tally w ith the positive
pole to the east or the north, thus throw ing the curren t w estw ard

,

or southw ard
,
it is also more in ten se. T he explanation of this

has not been given ,
so far as I have seen , and yet it is very simple

w hen w elearn about the dynamic forces O f the earth
,
and the

law of atoms. We have seen that chemico electric ity developes
moreheat than other grades from its atomiclaw of movement, its

spirilla being more externaland con sequen tly more curved than

the other axialspirillze. I shallshow under thehead of C hromo

D ynamics, that the thermalcurren ts of the earth pass dow n w ard

tow ards the cen ter of the earth,
also tow ards the w est follow ing

the track of the sun ,
as w ellas from the poles tow ard theequator,

w hile the cold electr icalcurren ts pass in ‘ j ust the O pposite direc
tion s . If any one thinks that heat passes upw ard because a

flame or a curren t of heated air passes thus, he should remember

that this comes from convection , or thatlaw of gravity w hich

attracts heavy fluids tow ards the earth
’
s cen ter and crow ds the

heated and rarified fluids upw ard. T heblue electricalportion of

flames is at thelow est portion ,
not at the highest part, as w ould

be the case if electricity passes dow n w ard. When this chemico

electr ic ity, then , w hich is attended w ith more heat than the

other kinds, moves dow nw ard or w estw ard, or southw ard
,
it har

mon izes w ith the thermalcurren ts w hich aremoving in the same

direction , and thus becomes more in tense than if going counter

to them. T helength of theluminous arch w hen the positive

curren t moves w estw ard
,
is said to be

“

about one- fourth greater

than w hen it moves eastw ard, or as to D eS pretz , w ith
a pow erfulbattery and w ith the positive curren t moving dow n

w ard
,
obtained an arc O f electricallight in cheslong.

3 . D uhoscq
'

s Electr iclamp gives a most brilliant effect, and is
sometimes used for taking photographs in place of the sun . Wm.

Brow n ing
’
s electriclamp, of L ondon ,

is considered stillbetter
and cheaper .

4 . M . L ambotte has inven ted and applied to practicaluse on

some O f the railroads of F ran ce, his method oflighting the sta

tions by electricity. S omelight—houses are also illuminated by
electricity.

5. M agneto Electr ic-M achines are found to ‘ be more conven

ient and effective for purposes of illumination than the mere
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galvan i c batteries . D eS pretz has calculated that thelight
emitted by 92 O f Bun sen

’
s elemen ts , arranged in tw o series of

46 each,
is equalto that of 1 1 44 candles, and is to thelight of

the sun as 1 to 2 % and thelight emitted by 2 50 elemen ts in a

grand experiment made by Profs . C ooke and R ogers, in the cu

pola of the S tate H ouse, Boston ,
w as calculated to be equalto that

of candles. D escribing Wild’s magneto
- electr ic machine

,

Prof. Pynchon says When an electriclamp furn ished w ith

rods O f gas
- carbon half an inch square, w as placed at the top of

alofty building, an arc of flame severalin ches in length w as

projected and thelight evolved from it w as suffic ien t to cast the

shadow s O f the streetlamps, a quarter of a mile distan t upon the

neighboring w alls.

‘

When view ed from that distan ce, the

rays proceeding from the reflector have allthe r ich effulgence
of the sun shine. W ith the reflector removed from thelamp the
barelight is estimated to have an in ten sity of 40 0 0 w ax candles.

A piece O f ordinary sen sitive paper,like that used for photo

graphic prin ting, exposed to the action of thelight for 2 0

seconds, at the distance of tw o feet from the reflector, w as

darkened to the same degree as a piece O f the same sheet of

paper w hen exposed for the period of one minute to the direct

rays of the sun at noon on a clear day in M arch. I n themon th O f

June from a compar ison of sunlight w ith the electric light
armed w ith the reflector, by mean s of the shadow s throw n by

both, from the same object, the elect riclight seemed to possess.

three or four times the pow er of sunlight. T hat the electric in
tensity w as somew hat in this proport ion w as eviden t from the

pow erful—Scorching action of the electriclight uppn the face, and

the ease w ith w hich p aper could be s et on f i rew i th a

‘

burn ing

glass w hen r in troduced in to its ravs. T he extraordinary calorific
and illuminating pow ers of the ten - in ch machine

,
are the more

remarkable w hen w e con sider that they have thei r origin I n S ix

smallpermanen t magnets w eighing only one pound each,
and

capable of
'

sustain ing collectively only 60 pounds. I t has been

calculated that w ith a 1 0 0 ton magnet, having an armature O f 3 2

inches m diameter and driven by a 1 0 0 0 horse pow er steam- en *

gine,light enough w ould be produced if thelamp w ere placed
on the top of a high tow er, to illuminate L ondon by n ight more

brightly than the sunlight does by day. T w elve machines of
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the ordinary size w ould illuminate Broadw ay from the Battery
to 14th S treet, at muchless expen se than gas.

9* -W ilde’s
machine has been greatly simplified and improved by throw ing
aside the permanen t magnets and making use of the electro
magnet alone.

”

(C hemicalF orces .) M r . L add, of L ondon ,
has

introduced this, and stillfurther improvements.

5. The Electr ic Candle.

I .

’

T his must rank among the remarkable invention s of the

day and w illcon stitute a stepp ing stone to the stillbetter inven
tion of an electriclight w hich, as I have no doubt

,
w illyet be de

veloped by alarge permanent magnet, aided perhaps by ma

chinery w hich shallbe able to separate and bring the combus

tible elements of the atmosphere in to range of its electric ity.

T he follow ing "

are accoun ts of the Electric Candle as cut from
popular journals

2 .

“ I t has remained for a R ussian— M . PaulJablochkoff,
w ho w as formerly in the R ussian military service— to demon strate

in practice the feasibility of subdividing the electric current.

H e has w orked out his result.in the formO f an electric candle,
w hich governs the production -of the electriclight and supersedes
the ordinary clockw ork arrangemen t. By it he has, moreover,
demonstrated the possibility of O btain ing severallights from a

single source O f electricity. T he first practicaltrialO f this sys
tem w as made at the M ag asin du L ouvre, and the experimen ts
w ere attended w ith perfect success. T he .M arengo H allw as

the apartmentlighted, and six electric candles w ere sufficient to

shed around a very brightlight, w hich w as softened by being
transmitted thr

i

ough opalglass globes. S ome idea of the com

parative value O f gas and the electriclight under notice may be

formed w hen w e state that the M arengo H allis ordinarily illu
minated by mean s of one hundred argand gas

- burners of the

largest size. T he electric candle, as origin ally designed by M .

Jablochkoff, consisted of w hat may be termed a double w ick and

a surrounding material. T he w ick con sisted of tw o carbon

poin ts, about four in cheslong, embedded parallelto each other

in an in sulating substan ce, by w hich , also, they w ere separated

from each other. T his material, w hich w as con sumed as w ell
as the double w ick,

w as composed of severalingredients, forming
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burners. A t the same time three electric candles w ere O per

ated, each equaling about 40 gas burners .

”

( N ature )

5. A t the F rench R a ilw ay S tation w here the electric candle
i s adop ted, alargelan tern clouded w ith z inc White is used to en

close thelamp and soften the in ten sity O f itslight.

6. I n E xperimen ts of S t. P etershurg , the most economical
machine tried w as that of Altenek,

w hich w ith a galvan ized car

bon of 1 0 mm. diameter gave a maximum of and a mean

O f candles. T helight w as sufficient to make O bjects
v isible for military purposes at a distan ce of 3 0 80 yards,

”
0 1

nearly tw o miles . (N ature ) If w e consider 40 0 0 candles equal
to sunlight, the maximumlight of Altenek’s machine must be

5 times that of the sun . T his w ould not sign ify that
'

any possi

blelight obtainable by man w ouldabsolutely compare w ith that
O f the sun , but that the electriclight near by, can be made five

times greater than sunlight w hich comes more than

m iles. But the ideallighting and heating methods, I think
,

must bemade in connection w ith a permanen tmagnet, bymeans

of w hich allfueland allexpense of batteries w illbedone aw ay
w ith, and our cold, dark w orld w illbemade into a far moremag

n ificent habitation for man by means of methods w hich w ould
involve no expen se excepting the magnet w ith its attachments,

and thes imple trouble of starting it.

XXX . H E A T O F V A R I O U S C O MBU S T I BLE S .

H ydrogen , though producing but a feeble'luminosity of flame,
emits the greatest heat O f any know n combustible. T he follow
ing table gives the amoun t of heat produced by various substances
w hen they burn in air

, the un it being the amoun t of heat neces

sary to raise a w eight of w ater equalto that of the combusti

ble, 1
°

H ydrogen flame in ai r produces un its of heat.

L ight C arburetted H ydrogen

Illuminating G as
S permaceti
T urpen tine
Alcohol
Wood C harcoal
C oke
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T hus the hydrogen flame is three times as hot as that of illu
nn inating gas, and more than four times as hot as that of char

-coalor alcohol.
XXXI . S P O N T A N E O U S C O MBU S T I O N .

M any substances having a pow erfulchemi calaffin ity for each
O ther, rush together w ith such violence as to kindle in to flame.

Potassium,
w hen throw n upon w ater, causes a beautifulviolet

flame from its seizing the oxygen and tearing it aw ay from the

hydrogen ,
thus causing ign ition O f the hydrogen and the sur

r ounding atoms. A stream of w ater may be set on fireby putting
.some p ieces of potassium in to a bottle of ether and pouring it

ever the stream. D uring the C rimean w ar
,
M r. M c I n tosh pro

p osed to destroy the shipping and harbor of S ebastopolby firing
~

bomb shellsfilled w ith ether and contain ing pieces of potassium
,

b ut the British
‘

authorities feared its danger to themselves. P O

t assium,tin , pulverized C opper, an timony, etc . , take fire if put
into chlorine gas. Phosphorus takes fire in the air and must be

’

kept under w ater. M any substances burn i n n itrogen tr iox ide
,

rmore familiarly know n as n itrous ox ide (N 2
0
3 ) . T he terrific ex

plosions that are sometimes caused by the rude handling of

.

'

n itro-

glycer ineare w ellknow n ,
and for safety it is often kept under

w ater. T he phosphorus of matches, sometimes under too much

O f a jar or friction , sets houses on fire. Bromine is similar to

C hlorine in causing combustion w hen un ited w ith certain me

tals . G unpow der, and even bu ildings and ships are sometimes
set on fireby

l

calc ium monoxide (lime, C aO ) w hen w ater is throw n

upon it. S unlight falling upon a bottle of hydrochlor ic acid

(H Cl) _ immediately dashes theglass into pow der from theaffin itive

.action of its electricalrays w ith the thermalhydrogen w ithin .
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C H A PT E R F IF T H .

C H R O MO —C H E M IS T R Y .

I . C HA R A C T E R O F S P E C T R UM A N A LY S I S .

1 . When solids are heated un tilthey become incandescent
they impart , a brillian tlight, some w ith one color as a pre

dominan t principle, and some w ith another : thus sodium gives a

bright yellow —orangelight, stron tium andlithium,
red ; copper,

green arsen ic,lilac mercury, a pale blue, etc . T hese
,
how ever,

are not the only colors w hich are emitted by these metals, but
simply the most striking. A s the potency of allsubstances may
beman ifested by their colors, w ould it not be admirable if some
arrangemen t could be devised by w hich w e could ascertain the
exact reflective and refractive character of these colors

,
w ith

their separate hues and tints T his can be done completely byletting a thin volume of
.
theirlight,

w hen thus heated or converted into
aluminous vapor, pass through

‘

a

triangular piece of glass or other

F ig . 1 65. T he S pectrum tran sparen t substance called a prism.

( S ee C hapter on C hromo- Philosophy. ) T helines oflight strik
ing diagonally on this glass (fig. 165) are jolted apart, the colors
being throw n ( refracted) farther and farther to one side in

proportion as they are fine and elastic . T hus the blue is
‘

re

fracted much farther than the red, the violet than the blue, and
the tran s-violet stillfarther. When the strontiumlight comes

to be sifted through the prism,
w e see that it has not only red

light, but some orange, yellow and blue, and w e can see just how
fine a grade O f red it is, and j ust thegrade of the other colors, by
its position in the spectrum. A s compared w ith potassium

,

w e w ould see that its red is finer than the same color i n that

substance, being farther tow ard the yellow ; as compared w ith

cmsium
,
its blue w ould be slightlycoarser, being nearer the red

end. But there is a more exact w ay of arriving at the position

of these colors, for the S pectrum of incandescent solids and
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their exact lines in the spectrum caused by exact reflective

characteristics of their '

atoms . T he reader must see by this

t ime that thismethod of chemicalanalysis must be incomparably
more exact than any other . A s a proof of its delicacy, take the

fact that the 2 0 0 ,0 0 0 ,0 0 0 th part of a grain of soda can bedetected

by its means, or the 6,0 0 0 ,0 0 0 th part of a grain oflithium,
or the

1
,
0 0 0 ,0 0 0 th O f a grain of stron tium

,
or the 1

,
0 0 0 ,

0 0 0 th of a grain

O flime ! But incomparably smaller amoun ts stillare really suffi

c ient to distinguish each element. A nd yet a grain w hen

measured out in w ater is only one drop D oes not the study of

colors, then ,
O pen up a scien ce to man ,

magn ificent in its revela
t ions of the minute, and minute in its revelations of the mag

n ificen t
,
taking the sun and stars to pieces on the one hand, and

piercing far dow n tow ards the realm of atoms on the other ? But

not only does it revealthe poten c ies of matter, but ascends
'

to

the stillgrander empire of the soul
,
as w e shallsee hereafter in

C hromo- M entalism .

I I . T H E S P E C T R O S C O P E .

I . I n order to reduce these spectra of differen t substances to
absolute system,

w ith scales of measuremen t so that by com

parison thelines of the differen t substan ces can be determined,
an instrumen t called the Spectroscope (fig. I has been invented.

F ig. 1 66. T he S pectroscope

T he figure represen ts one of the best forms of the instrument

as made by S teinheilof M un ich. P
,
is a prism fixed upon the

cen traliron stand. A
,
is a tube w ith alen s in the end near

'

the

prism, w hile the other extremity has a fine verticalslit for the
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admission oflight. T he w idth of this slit is regulated by the
screw e. T he stand E supports a Bun sen’s burner

,
or sometimes

a common gas burner in the flame of w hich the substance to be

analyzed is held by a sliding rod w hich moves up and dow n on

the stand s . T his burner is placed O pposite the upper half of

"

the slit and sends itslight directly dow n the tube to the prism

P .

I

O n the other side of the slit is placed a smallpr ism, the O b

ject of w hich is to reflect some otherlight, such as the artificial
flame on the stand D ,

or thelight of the sun through thelow er
half of the slit, w hich is also carried to the prism P . T his br ings

the tw o spectra in to the field at once, one being placed above the
other so that any desired comparison can be made. S uppose,
f or in stance, w e w ish to know if there is any sodium orlithium
in a certain substan ce ; by testing it side by side in one burner

w ith that w hich is know n to be sodium orlithium in the other,

w e can at oncesee w hether thelines correspond, or differ. T he
'light having been refracted by the

‘

prism P,
i s received andmagn i

fied by the telescope B
,

_

as it passes on to the eye. T he tele
scope is capable O f horizon talmovemen t so as to take in every
part of the spectrum formed by the prism. A nother arrange

‘ m en t for fac ilitating the comparison of S pectra is the tube C

w hich con tains a magn ifyinglens at the end nearest the prism,

w hile at the other end it has a millimetre scale formed by trans
‘paren tlines on an O paqueground, a reflection of w hich is throw n

into the telescope from the surface of the pr ism. F or this pur

p ose, of course, alight must be placed at the outer end of the

:tube C . T his illuminated scale is thus seen betw een the tw o

s uperimposed spectra and the pos ition of alllines can thus be

a ccurately determined.

2 . A greater number of - prisms are sometimes used to dis

perse thelightmore w idely, but a more in ten selight w illthus be
n eeded to penetrate themw ith equalclearness. When in use,

the instrumen t is covered w ith a black cloth to exclude the straylight
111 . M E TA L S D I S C O V E R E D BY T H E S P E C T R O S C O P E .

T he G erman chemist Bun sen discovered by means of the

spectroscope, thenew metalcalled caes i um,
mean ing blu ish g ray ,

and another metalrubidium, from rubidus, darh red. H e evap
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orated 40 tons O f the mineralw aters of D urckheim and Baden

and thus O btained 1 0 5 grain s of chloride of C aesium. A fter

w ards theemi nen t E nglish chemist, Prof. C rookes, discovered thal
lium ,

w hile the tw o G erman chemists R eich and R ichter discov

ered indium. T hallium from O a/uog mean s a budding tw ig, from

allusion to the brillian t greenline of its spectrum . T he metal
D avyum,

called so from S ir H umphrey D avy, haslately been ;

discovered by S erge Kern in the same w ay. I t is a platinoid
metal

IV . T H E S P E C T R UM .

A s already described, w hen thelight of the sun or of w hite

flame is passed through a prism,
it i s divided O ff into an oblong

series oflines con stituting its spectrum. T his extends from the

red to the violet and sends invisible rays of force far beyond
each of these poin ts

, thecoarser trans- red rays being at the
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HE A T , f LI G H T E LE C T RI C I T Y.

F ig. 1 67 . T he S olar S pectrum.

heat end of the spectrum and the trans-violet rays being at the

cold end. F ig. 167 is C opied mainly from thew ork on S pectrum

A nalysis by Prof. H enry E . R oscoe, F w ith some of
“

my
ow n explanation s attached. I t w illbe seen that he has placed
the culmination of heat con siderably beyond the red, in fact just
about w here w e might expect the thermo—ethers to comejust below thermelon the atom. Prof. R obert H unt represen ts itmuch
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stitute the thermalportion of the next octave of colors. C an the

second grade of red, situated in the tran s- V iolet, act w ith a pow er
somew hat sim ilar to electric ity D oubtless it can , as seems very
clear from the nature of atoms. Electric ity has a penetrating
pow er, because of its narrow , poin ted and sw ift streams of force.

M ay not a fine thermalS piralbecome nearly as penetrating as

the coarser grade of axialspirals w hich are the pr inc iple of elec
tricity ? I t must be so . F or proofs that the var ious hues of

blue-green , blue, indigo and violet, are grades of electric ity, see
C hapter T hird, XXIX . In the str ictest sen se of the w ord

, of

course, the immediate tran s- violet rays are not electrical, but
rather a higher grade of thermism

,
a grade so fine as to convey

but a feeble, if any, impression of
‘

h
’

eat to the outw ard senses.

T hat these higher grades of heat and cold can be felt by certain

person s, w hen in a spec ially sen sitive condition ,
w illbe show n in

the chapter on C hromo- D ynamics. A s a proof of the increasing
amoun t of heat as w e go from the electricalto thelow er ther

malcolors
,
I w illquote the follow ing statistics given by S ir H .

E nglefield, as ascertained from experimen t

T he thermometer r
'

ose in the differen t rays as follow s

I n the blue rays in 3 min utes from 55
°
to or 1

°

I n the green rays in 3 ”3 54
°
to or 4

°

In the yellow rays in 3 56
°

to or 6

I n the fullred in 2 % 56
°

to or 1 6
°

I n the edge
‘

of red in 2 % 58
°
to or

Below the red in 6 1 ° to or 1 8
°

T his show s that there w as 1 8 times as much heat effect pro
duced from the tran s- red ray in 2 % minutes as from the blue ray

in 3 m inutes. T he violet ray, of course, has stillless heat than
the blue.

V . L A W S O F C O LO R A N D PHE N O ME N A O F S P ECTRUM A N A LY S I S .

1 . N otw ithstanding the marvelous achievements in spectro
scopy by our scien tists, the realpotency of colors and someof the

most importan tlessons of spectrum analysis do not as yet seem

to be apprehended. A ided by thelaw of atoms
,
w e shallsee if

w e cannot understand some of themysteries of this subject be

fore w e get through w ith this. and the next chapter . Prof . Bal
four S tew art has deduced some very correct rules about the

’
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radiation and absorption oflight and heat. O ne of his principle
rules, how ever, is the follow ing,

w hich is generally true of ebro

matic but un trueof achromatic colors B odies w ueu colclm ore

tke some é iuclof ray s t/zat M eg/reflect w ueu fleutecl: H eat a piece

of green or blue glass, w hich absorbs red rays,
’

and itslight w hen
view ed in the dark w illbe found to be particularly red

, being the
kind oflight w hich it absorbs w hen cold.

”
T hislaw is correct

as applied to most chromatic substan ces, but how w illit apply to
w hite, black, or gray substan ces ? T he substance sodium reflects

yellow w hen heated, but absorbs no color at allw hen cold
,
being

w hite ; in the same w ay potassium,
lithium, barium,

magnesium,

zinc tin ,
bismuth, silver, an timony, n i ckel, platinum and various

other elemen ts reflect, w hen heated, every variety of color, and
w hen

'

cold absorb none, being w hite. A gain , the black sub

stan ce carbon absorbs allthe colors w hen cold, but does not

reflect them allw hen ‘ heated. T helearned Professor seems to

see a discrepancy
-

in his argumen t and aims to mend it as fol
low s M ake a spectrum of the electriclight after the manner

already described and hold burn ing sodium betw een the electric
lamp and the slit it w illbe found to p roduce a comparatively
dark band in the S pectrum . N ext, stop the electric discharge
w hile the sodium isleft stillburn ing ; the same band w illnow
appearluminous, that is to say, the sodium,

w hich being compara
tively cold w hen .compared to the temperature of the electric
light, stops one of the rays, gives out, w hen heated, this very ray

on its ow n accoun t. Allthese experimen ts tend to show
, as a

matter of fact, that bodies w hen cold or comparatively so
, absorb .

the same
—

rays w hich they give out w hen heated.

”
I n the above

Prof. S tew art has fallen in to the error of allscien tists of the day
so far as I know

,
that the i ntermediate sodium flame (or any

other flame) “
czosoros the same color w hich it emits.

”
F or

aosoros the w ord refl ects should be used, as a yellow flame or

anything else w hich is yellow , can only be so by repelling in stead
of dosoroiug the yellow prin ciple and the hotter it is, the more

pow erfulis the repulsion . But I shallaim to make this princ iple
clear under the head of C hromo Philosophy. We must reach

the basic prin ciples of force before correctlaw s can be evolved.

2 . Prof. R oscoe says C an w efind '

out any relation betw een
the spectra of themembers of some w ell-know n family, as of the
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alkaline metals, potassium,
sodium, cmsium and rubidium ? S ome

questions as these naturally occur to every one. A t present,
how ever, this subject is in such an undeveloped state that the

speculations are useless, because they are premature and the

data are in suffic ien t but, doubtless, a time w illcome w hen these

matters w illbe fully explained, and a futureN ew ton w illplaceon
record a mathematicaltheory of the brightlines of the S pectrum
as a striking monumen t of the achievements of exact sc ience.

”

I think Prof. R oscoe is w rong in saying that speculations on

these subjects are useless,” for it can be conclusively show n

that the alhalirze and other electro-pos itive metals heloug to the

thermalcolors of the spectrum , that t hemore electr icalsuhstauces,
usually huow u as electro- negatives

“

have g reat pow er in the

electricalcolors of the spectrum, etc.
, and that many otherlaw s can

he arr ived at.

3 . S pectrum analysis and the knowledge of color- potenc ies
if crystallized in to a science, w ould become among the most w on

derfulstudies of the day. D uring these thousands of years all
substan ces have been proclaiming theirleading qualities to man

by means of their colors
,
and it is now quite time that he should

open his eyes and see w hat they are. S pectroscopy, for all1ts
remarkable revelations, is stillyoung, and many of its facts have

been throw n up pell-mell,like piles of stones, beautifulstones it
may be, but yet un systematized. I shallnow make the attempt
to arrange these stones 1n to an edifice, and fondly w ait for some

future scien tist to make this edifice far more complete.

V I . T H E S P E C T R UM O F A N E LE ME N T .

I E xhihits the colors w hich that elemeut repels or reflects w hen

under chemicalcomhiuatiou
,
or other iuteuse actiou ,

for a spectrum

can be taken only w hen a substance is madeluminous w ith heat,
as in combustion ,

w hich is a process of chemicalaction ,

'

or by in

candescence. T hus sodium being yellow in the spectrum, must

ever, w hen
‘

combined chemically, repelthe yellow principle of its

ow n grade.

5

2 . Theordiuary color of an elemeut w hen cold or isolated,
or m ixed uuchemically w ith another - elemen t show s the f eehle
grade of repulsiou w hich occurs ih that state thus sodium be
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ly must give color to the Vapor, w hile the colors'

of the Oxygen

are 1nvisible, its color being encased in the hydrogen . Why
then is not the sky red, in harmony w ith the spectrum of hydro

gen Because the redelemen ts of the sunlight, striking the hy
drogen of the vapor, must necessarily be. repelled by it, before
they reach us (V I ) w hile'

only the affin itive color O f the red,

namely the blue, can be transmitted to our eyes . (S ee XX of

this chapter) .

V I I I . WH I T E O R L I G HT - G R A Y E LE ME N T S .

S ubstances w hich in their ordinary cold or uncombined state

have a predominance of w hite orlight gray ,partahe most of the

electricalcondition ,
w hile those w hich under thesame circumstances

are blach or darhg ray have the thermalcondition in excess . T he

reason of this is that the thermalcolors w hich constitutea great
share of theluminous or w hite principlew illnot allow the w arm

rays to en ter, and thus w hite orlight- colored substances, though

possessing the greatest heat
'

repulsions are, w ithin themselves,
really in a cold or electricalcondition . E y the same reason ing it

is easy to show that w hile in black or dark gray substan ces, the

electricalcolors and perhaps also the tran s-violet and trans- red

are nominally the most active, yet their ordinary condition ismore

charged w ith heat than w ith cold. T his pr in ciple, w hich is of

great importance, and w illmore clearly appear in the paragraphs

follow ing,
is founded on thelaw already show n that w hen ther

malcolors are repellent so as to become visible
,
their corresponding

electr icalcolors aregenerally absorptive and consequen tly invisible,
and vice versa . T hus w hen orange is visible in the spectrum

the corresponding indigo w illusually be invisible, and w hen violet
is visible, the corresponding yellow w illbe invisible, etc .

. E xperi

men ts show that w hen a very smallportion of some electricalcol
or, especially blue, or blue-

green , is combined w ith the thermal
colors, w hite is the result, w hile the thermalcolors alone includ
ing the yellow -

green ,
w illmake a good approximatew hite. A gain

w hen the electricaland dark elements appear, themorelumlnous
elements are apt to be absorbed and to become invisible. F or

this reason blue glass w illabsorb more heat and grow w armer to

the touch than yellow glass, although blue is a cold color
, ablack

substance w illabsorb stillmore, and a w hite one is the coldest of
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all. S now ,
scraped Ice, frozen carbon ic acid, etc ,

are good ex

amples of the w hiteness w hich often accompanles an electrical
condition although in many substances their w hiteness does

not _ man ifeSt the grade of electric ity w hich gives an especial
Sensation of coldness . C arbon ,

in its ordinary condition ,
is a

good represen tative of black substances, being theleading ele
men t from w hich artificiallight and heat are evolved.

IX . T H E S P E C T R A O F WH I T E C O LO R S .

1 . Elemen ts w hich are w hite or approx imately w hite, have a

preponderance of thermalcolors in their spectra and their potencies

are those of heat rather than cold in allchemicalcombinations .

T his w illbe at once eviden t onlooking at the spectra of alkaline
metals w hich, in their ordinary condition , are w hite and silvery.

T hese metals are potassium (bluish w hite,) sodium,
lithium,

barium
,
stron tium, (light gray) , Cal'ci um (yellow ish w hite) , mag

nesium,
rubidium and caesium . T he same is also true of the

other w hitemetals such as platinum, palladium, &c . T o show

that these principles are founded on facts and also to afford an

inside V iew of the potenc ies of the various elemen ts as revealed
by the spectroscope, I have elaborated and c ondensed the fol
low ing tables from the experiments of such spectroscopists as

Kirchhoff
,
Bunsen ,

H uggms, A ngstrom,
T halen , Pliicke1 , M as

cart, I oc ,
kyer and especIally from Watt

’
S Index of S pectra,

”
a

w ork w hich combines the results of allthe pr1ncipalexperimen
talists and w hich w ould be qu ite valuable had it been explained
w ith alittle moreluc idity. S ome authors seem to be afraid to
make their poin ts Clear, for fear they w illbe con sidered unlearned.

2 . I t may be w ellhere to remark that
,

spectroscopists have
doubtless made somemistakes in using extreme heat for the alka
line and other metals in w hich thermism rules , as it should be re

membered that thermalcolors requireless heat to develope their
activities than thosew hich areelectrical. I t should beremembered
too that it is no proper index of thechemicalpotency of gases, for

instance, to put them under great pressure and then send the

most intense electricalspark through them,
for it is evident from

thelaw of atoms that if w e cause the color- spirillae to vibrate

violen tly w ith extraordinary beat, allcolors w ill
,be reflected ( re

pelled) by them and hence w e shallhave a continuous spectrum
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as is the case w ith incandescen tliquids and solids. Below I
have enclosed some of the colors in paren theses w hich do not

appear in case of amoderateheat.

3 . I have represen ted colors of feeble intensityby the common

R oman type, those of moderate intensity by I talics, those of con

s iderable in tensity by S MA LL C A P S , those of great in tensity by
L A R G E C A PS , and those of the greatest number of intense
lines by exclamation poin ts (i) . I w illgive their symbols, onebf
their more common or important compounds, and their w eight

(specific gravity) , as compared w ith w ater, w ith the
‘letters sp. gr .

X . S P E C T R A O F T H E A LKA L I N E M E T A LS .

C O LO R WHE N C O LD A N D UN C O MB I N E D, WH I T E . T HE R MA L
C O LO R S P R E DO M I N A T E I N T HE I R S P E C T R A .

T H E RMA L C O LO RS . E LE C T R I C A L C O LO RS .

P otass ium (K, Kalium) , (P otassa, K2
0 )

9* S p. gr.

R E D ! (Y E LLO W ) . (Blue G reen,) V iolet.
S odium

, (N atrium, (Soda, N a
z
O ) . S p. gr .

(O R A N GE ) Y E LLO W - O R A N G E ! ( Yellow (Blue- G reen ) .
G reen ) .

L ithium {Lithium hydrate L i H O ) . S p. gr.

R E D ! Yellow - O range, Y ellow -G reen . (BLUE ) .

B arium (Ba) , (Baryta, BaO ) . S p. gr.

R ed, R E D - O R A N G E , Y E LLO W , Y E LLO W (BLUE , V I O LE T ).
G R E E N

S tron tium (S n ) , (S trontia, S rO ) . S p. gr. 2 . 54 .

R E D , R E D - O R A N G E !Y E L L O W ,Y E L L O W BLUE (I N D I G O ,V I O L E T ) .
G R E E N .

C alcium ( Lime, or C alcium monoxide, S p. gr.

C aO ) .

R E D - O R A N G E O R A N G E ,
Y E L L O W , Y E L

L O W -G R E E N .

M agn es ium (M g. M agnesia,

Y E LLO W -G R E E N

R ubidium
, (R b) .

R E D - O R A N G E ! Y E LLOW- GRE E N .

C aes ium . (C s) .

R ed; O R A N G E Y E L L O V
V
-G R E E N .

9*P otassium w as formerlycalled themost electro-positiveof elements by electricians,
w hich is but another name for thermal. I t has '

sincebeen found that C aesium is the

most electro-

positive, then rubidium,
then potassium, then sodium,

etc.

(I N D —BLUE ), V I O LE T - I N D I

G O , (D A R K-V I O LE T ) .

S p. gr.

Blue.

R esembles P otassium .

V I O LE T - I N D IGO.

R esembles P otassium.

BLUE .
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S P E C T RA O F WH I T E E LE M E N T S C O N T I N UE D .

T H E RMA L C O LO RS . E LE C T RI C A L C O LO RS .

V anadium
, (V . ) (V anadium dioxide V

2
0

2 ) .

O R A N G E Y E LLO W - O R A N G E , Y E LLO W ,
Blue- G reen , Blue, I N D I G O , Violet.

I ridium and R u then ium (I r. and S p. gr. of I r. of R u.

O range, Y ellow .

R hodium R h. ) (R hodium monoxide, R hQ ) . S pecific G ravity to

S pectra too faint to measure. R hodic salts are generally rose colored. (Fm )

D avyum , A platinoidmetal, S p . gr . D iscovered
, June 1 87 7 , by Kern .

R ed, O range, Y ellow , Y ellow -G reen . Blue, I ndigo, V iolet.
XII . S P E C T R A O F BLA C K O R D A R K E LE ME N T S ;

T hese, though normally in a thermalcondition as has been
show n , presen t, w hen combined in their spectra, either a predom-

D

inance of thermalcolors, f rom their belong ing to the trans-violet
grade of blach in thespectrum, or of electricalcolors, f rombelong ing
to the trans - red blach, or a supply of both thermaland electr ical
colors f rom comprising bothgradesof blach. Their most common

potency is that of heat.

T H E RMA L C O LO RS . E LE C T RI C A L C O LO RS .

C arbon (EC . ) (C arbon ic A cid or C arbon dioxide S p . gr . of Charcoal, D iamond,

C O ) .

Y E LLO W - O R A N G E !» (Y ellow and Y ellow (Blue- G reen, I ndigo, and V iolet
G reen bands strongest ) . I ndigo bands feeble. )

I odin e ( I . B1ue-black,) (I odicE cid, S p. gr.

O R A N G E ,Y E L L O W- O R A N G E ,Y E L L O W Blue-G reen, Blue.

Y E LLO W - G R E E N .

S ilicon
, (S i ) ( S ilica or . S ilex S iO

, ) S ometimes S p. gr. of S ilica, C olorless
dark brow n

,
sometimes colorless. T he fol rock-crystals, quartz, flint,

low ing is the S pectrum of S ilicon C hloride agate, chalcedony, are nearly
pure silica.

R E D -O R A N G E ; Y ellow -O range and Y ellow (V iolet- Indigo bands ) .
G reen-Bands.

O smium , O s . ) (Black P ow der. Berz elius) . H eaviest of M etals, S p. gr .

to

O range, Y ellow . I N D IGO -B LUE ! V iolet-I ndigo.

T an talum T a. ) A black P ow der S pectra of these tw o metals too
N iobium or C olumbium D o. feeble to bemeasured.

Gluc inum (grayish black P ow der ) .
O nly 2lines of the S pectrum ascertained.

2 . I n the above spectrum of C arbon ,
the thermalcolors are

qu ite predominan t ; another spectrum of the samemakes, the
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electricalcolors abundan t. Iodine presen ts a blue electrical
black, and so gives a pow erfulthermalspectrum according to the
principles.

of chemicalaffin ity, and yet the fact that i t boils at

3 4 7
° F . w ith a beautifulviolet vapor show s that it is capable of

exciting electricalaction . I ts pow er to burn , is w ellknow n .

S ilicon - chloride doubtless presen ts a partly correct idea of the

spectrum of S ilicon itself, w hich is the encasing atom
, although a

portion of the yellow and yellow -

green must come from the

chlorine, from its plurality of atoms.

3 . I t I s quite evident that black substances are very apt to

develope some style of heat, from their thermism, as for in stance

carbon ,
w hich developes the heat of flame and incandescence,

iodine, black can tharis, etc. ,
w hich develope the kind of heat that

burns in to the flesh,
and black pepper, black mustard, black hele

bore, Cloves, etc. , w hich cause a burn ing sensation to the taste.

O f course the red princ iple 18 a stillmore direct and positive

man ifestation of heat, as in the redness of burn ing coals the red

ness of cayenne pepper (capsicum) , etc . T he grades of heat

w hich appealto the taste, etc. , are too fine to be measured by the

thermometer.

*I t w illbe seen hereafter that transparent sub

stances being strong in both thermaland electricalforces, may

develope heat and cold and allother styles of pow er.

XI I I . S P E C T R A O F E LE ME N T S WI T H G R A Y A N D N E UT R A L

C O LO R S

Elementspossess ing a moremedium andless positive class of
tints, such as iron w ith its iron -

gray ,
lead w ith its bluish-

g ray ,

etc. , generally haveboth the thermal"and electr icalcolors developed
in the spectrum; T helead-like element Indium is a rare metal,
and its spectrum as given below may be. considered as imperfect,

judging by allanalogies. I n arranging my differen t groups, I

may at times commit some slight errors, as it has been imprac
ticable to have allthe elements by me for compariso ,n and I
have necessarily had to depend upon our Chemistries in part for
the description of their colors, w hich I find 1 3 not alw ays en

t itely accurate.
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I ron
, (F erram, F e. ) (F errous oxide, F eO ) .

R E D - O R A N G E ,
O R A N G E , Y E L

L O W Y E LLO W—G R E E N

L ead, (Plumbum, P b. ) S p. gr .

R E D , Yellow - O range, Y E LLO W ! Y E L

L O W - 'G R E E N

E rbium and Y ttrium (E b.

O R A N G E , Y E LLO W - O R A N G E , Y E L

L O W ! Y E LLO W - G R E E N .

I n dium
, (I n . ) Lead G ray C olor,

(O nly 3lines of thespectrum ascertained. )
Z irconium , (Zr .) ( S teelgray,
C erium

, ( C e. ) (C erous O xide, C eO ) .
Y E LLO W,

Y E LLO W- G R E E N .

L an thanum , (L a. ) H as colorless salts .

Y E LLO W, Y E LLO W—G R E E N .

D idym ium , D i . ) H as rose-colored salts .

Y E LLO W , Yellow - G reen .

C hrom ium , (C r. ) D ark- G ray. S p. gr.

6.8 1 .

Y E LLOW , Y E LLO W- G R E E N .

M angan ese, (M n . ) (M anganese dioxide

M 11 0
2 ) .

Y E LLO W- O R A N G E L
Yellow .

C obalt , (C O) R ed-

gray. S p. gr .

O range, Y E LLO W O RA N GE , Y E LLO W ,

T horium , or T horinum (T h.) S p. gr .

C HR O MO - C HE M I S T R Y .

E LE C T RI C A L C O LO RS .

S p. G r.

BLUE G R E E N ,
I N D I G O —BLUE ,

I N D I G O , V I O LE T I N D I G O

V I O LE T .

(Lead M onoxide, or Litharge P bO ) .
I N D I G O ,

V I O LE T - I N D I G O , V iolet.

BLUE —G R E E N ,
BLUE ! I N D I GO -BLUE ,

V I O LE T - I N D I G O , V I O LE T .

(C obalt monoxide, C O O ) .

BLUE—G R E E N ! BL UE ,
V iolet- I ndigo.

, (T horium oxide, or T horina, T _

hO )
Blue- G reen , I N D I G O !

XIV . S P E C T R A O F E LE ME N T S W I T H PO S I T I V E C O LO R S .

Certain elements in their normalcondition exhibit positive or

chromatic colors .

being nopositive electricalcolors among the elemen ts .

These colors belong to the thermalg roup, there

T hese ele
ments include gold (yellow ) , copper (red orange) , S elen ium (red
dish brow n) , S ulphur (pale yellow ) , chlorine ( green ish-

yellow ,
or

very y ellow -

green) , titan ium (reddish) , and bromine (a redliquid) .

I n dark-

gray pow ders .

BLUE —G R E E N , BLUE ,
I N D I G O , V I O

L E T .

M arks paperlikelead.

BLUE , V I O LE T .

(Zirconia, ZrO 2
S p. gr . to

BLUE I ndigo, V I O LE T .

(C erium sulphate, C eS O 4 ) .
BLUE , I N D I G O

- BLUE ! I N D I G O .

(Lanthanum M onoxide,L aO ) .

BLUE—G R E E N ,
BLUE ! V I O LE T

I N D I G O .

(D idymium hydrate, D iH EO Z ) .

BLUE —G R E E N ,
BLUE ,

V I O LE T
I N D I G O .

(Lead chromate
,

or « C hrome
'

Y ellow
,

C rO
4
P b) .

Blue, I N D I G O !
S p. gr . to 8.
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XV . S P E C T R A O F T R A N S P A R E N T S UBS T A N C E S .

A s T ransparent S ubstances afiin itiz e w ith and transmit the

difl
'

erent grades of color, both thermaland electr ical,ale they present
nearly equalamounts of both thermaland electr icalcolors in their
spectra, the electr icalpow er on the w hole preponderating . T his
may be explained as follow s —While in their ordinary C oolcon
dition their spirillae attract in to themselves allthe color ethers,

and pass them through,
w ith some equality of pow er; When

these same spirillae become agitated by heat or by chemical
action , their motions are sufficiently violent and repulsive to re

flect aconsiderable part of the same color ethers w hich they be
fore received, and this intensity and quan tity of reflected colors
is great in proportion as the action - i s great. T he follow ing
table gives the spectra of the three pow erfulgaseous elemen ts
of O xygen , H ydrogen and N itrogen ,

w hich are absolutely trans
paren t S O as to be invI S Ible, as w ellas the solid elemen t of

Phosphorus w hich, in its pure state, is colorless and translu
cent

T H E RM A L C O LO RS . E LE C T R I C A L C O LO RS .

O xygen (0 ) (Water, O H Z) the S p. gr . (compared w ith air) C ombines

most abundan t of earthly ele w ith allelements excepting Fluorine and is

ments, just as hydrogen must the most electricalof all.
predominate in space.

R E D ,
R E D - O RA N GE

,
O RA N GE , BLUE , I N D I G O —BLUE ! I N D I G O ,

V I O

Y E LLO W , Y E L .
—G R E E N . L E T —I N D I G O ,

V iolet.
H ydrogen , (H ) 1 4% times as T hemost volatile and thermalelement.
light as air .

R E D , or very R E D -O R A N G E BLUE - G R E E N , I N D I G O , D A R K V I O LET .

N itrogen . (N ) (N itric A cid, S p. gr . compared w ith A ir, .97 1 3 .

N O
2 5

R ed, R E D oO R A N G E , Y E LLO W BLUE —G R E E N , BLUE ! (Blue bands) I N—l
O R A N G E , Y E LLO W ! D I G O - BLUE ! (V iolet- Indigo and V iolet
Y E LLO W-G R E E N . bands) .

’

P hosphorus (P ) (P hosphoric S p. gr. to

acid, P O 4H 3 ) .

R ed- O range, Y E L .
- O R A N G E , BLUE (Bands in Blue, I ndigo-Blue and V iolet

Y E LLO W ! Y E LLO W I ndigo) .

G R E E N .

9* T he reader may ask how can a substance exhibit both the thermaland elec
tricalcolors simultaneously .

P I t I S not probable that the sameline of atoms receives

an equalcharge of thermaland’electricalethers simultaneously . Let us take for
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XV I . T H E MO S T PO WE R FUL S UB S T A N C E S

A re those w hich are transparent, from the fact of their com

bin i
’

ng both the thermaland electricalpotenc ies. T he follow ing
bodies, w hich are transparen t, are adduced in proof

I . Water is themost pow erfulsingle S olvent in nature.

2 . The most pow erf ulacids such as the S ulphuric (oil. of
vitriol) , n itric, acetic, hydrochloric (muriatic) , hydrocyan ic

(prussic) , etc.

3 T he Alcohols and D
r
ug ethers including chloroform etc .

4 . T he most pow erfulG ases such as oxygen , hydrogen , etc .

5. T he I nvisiblepotencies that permeate everything such as

gravito ether, electro-ether, psychic ethers, etc .

XV I I . T R A N S P A R E N T F LU IDS,

Though abounding in both electr icaland thermalpotencies, have,
as a generalrule, a preponderance of the electr icalcharacter.

T his comes from the fact that transparentw substances are such

as can be polarized in various directions by thelight, and in order

to allow of this polarization the axialor electricalprinc iple of

theatoms must beactive. F araday has show n that oxygen stands

at thehead of the electro-negative bodies, and electro- negative as

w e have already x

seen 18 but another name
'

O f that w hich, in

chemicalcombination ,
is really electrical. N itrogen and H ydro

gen are also ranked as electro-negative, although thelatter
placed next .to the electro- positive and has its highest intensity
in the thermalpart. T he electricalcharacter of these gasesmay
also be seen in the spectra of transparen t substances, although
hydrogen has a S I ngle redline of greater in ten sity than those of

its electricalcolors, w hich is aman IfestatiO n of its thermalpow er .

i nstance, theatomiclines of the cosmic ether upon w hich the sunlight comes to the
earth and I n w hich as w e have seen thelines are arranged conversely. T he ethers

for red, yellow , etc.
,
sw eep thermally through oneline of atoms, w hile those for blue,

violet, etc.
,
sw eep axially through the contiguouslines and both of these come side

by side tow ard the earth in the day
- time, but move w ith a more positive pow erf r om

t he earth at n ight. A t night, how ever, they do
'

not move-w ith
°

sufficient force
,

to ignite

theluminelles of the atmosphere, and consequently w e have a condition of shadow .

I f the earth
’
s efflux forces

‘

are not pow erfuleven at n ight, they must be stillless
pow erfulin the day- time, for the Solar currents moving in the opposite direction must.

more orless impede and draw into themselves the currents frOm the earth
,
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I n fact the spectroscope, aided by the pr inciplesWhich w e have
already seen tobe true, w illrevealthe electricalor thermalpoten
Cies of substances better than the galvan ic battery, as it show s
j ust the grade of electricity or thermism. T hus oxygen has itsleading potency,

In that grade of electricity w hich develops the
blue, espec ially the indigo- blue principle, w hilepotassium has i ts

leading potency in that grade of thermism w hich developes the
A grade of red. I t w illbe found in review ing the foregoing
groups of spectra of theelemen ts, that the great generaldivisions
harmon ize w ith the arrangemen t w hich electr ic ians have adopted,
although the tests of color enable us to arrive more exactly and

minutely at the true Character and
'

place of each elemen t. I

w illquote the tw o groups of elemen ts as arranged by electricians.

2 . E L E C T R O N E G A T IV E E LE ME N T

S , in w hich the atoms are

especially pow erfulin the axialor electr icalprinc iple com

mencing w ith the strongest

Oxygen ,
sulphur, n itrogen ,

chlorine, iodine.fl uorine,phosphorus,
selen ium, arsen ic, chromium, molybdenum, tungsten , boron , car

bon , antimony , tellurium, columbium, ti tan i um,
s ilicon,osmium,

3 . E LE C T R O PO S I T IV E E LE ME N T S in w hich the atoms are on

the average more w ide-mouthed, more espec ially fitted for en

casing others, less electricaland more thermal, commenc ing
w ith the strongest

Ccesium, rubidium, potassium,
sodium,lithium, bar ium,

stron

tinm, calcium, magnesium, glucinum, y ttr i um,
aluminum

, z i r

con i um, manganese, z inc, cadmium,
iron , n ichel,cobalt, cer ium,

lead
,

:tin , bismuth
, - u ran ium, copper, silver, mercury, palladium,plati

num, rhodium, ir idium, gold.

4 . T here is occasionally alittle discrepancy betw een the

estimates made in connection w ith the galvan ic battery and

those in connection w ith the spectroscope, but I have generally
fOund the spectroscope, even w ith its present imperfections, the
more correct. T hus iodine is ranked among the electro- negatives
by the electricians, and yet in its spectrum the thermalcolors
predominate, especially the yellow . Which is correct ? L ooking
in the U . S .

'

D ispensatory, (Wood and Bache,) I odI ne 1 3 de
scribed as having a hot taste,

”
and as being exc itan t of the

V italactions, a diuretic, diaphoretic, emmenagogue,
”
etc . , allof
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electricalpredominance 1n sulphuric ac id seems more marked,
for if w e callthe w eight Of the hydrogen 2

,
that of the sulphur

w illbe 3 2 , that of the oxygen 64 . I n n itric acid (H N O g) the
hydrogen w eighs 1 part, the n itrogen 14 ,

and the oxygen 48 in

hydrochloric acid (H Cl) the hydrogen w eighs 1 part, and the

cholorine in w hich electric ity predominates w eighs 3 5. in

phosphoric acid, (H 3
P O

4 ) the hydrogen w eighs 3 parts, the
phosphorus 3 1 , the oxgen 64 .

9 . Alcohol-(C 2
H
6 O ) has evidently a preponderan ce of the

thermalor fiery elemen t from its amoun t of carbon , and espe

cially of hydrogen , although it has a goodly amoun t Of electric ity
also. H ence I t 13 called “

a pow erfuldiffusible stimulan t,” from
its burn ing qualities. Chlorof orm ( C H C 13 ) , from its amount of

chlorine,
has an electricalpredominance and hence, from its cool

ing nature is pronounced a sedative narcotic,
”

(U . S . D isp
’

y)
E ther (the,

common ethylic or sulphuric; C 4 H 1 0 0 )
'

is stillmore
thermalthan alcoholfrom its increased amount of carbon and

hydrogen , and is described as being f
‘much more rapid in its

effects than alcohol,” and “ very inflammable.

1 0 . T hus, although such tran sparent substances as hydrogen ,

alcoholand common ether have a predominance of thermism
,,

the
‘

fact that oxygen ,
n itrogen , w ater, atmosphere, chloroform, and

the pow erfulac ids w hich are tran sparen t, have a predominance
of electric ity, clearly proves our proposition w ith regard to the

generalelectricalcharacter of transparen t fluids.

XV I I I . T R A N S P A R E N T S O LIDS .

T hese are such as have been polorized and crystallized by
electricalforces of such pow er as to make them, as a genera

rule, exceedingly hard, as in the case of diamonds, glass, roclr
crystal, the purer kinds of fl in t, etc . Congealed w ater, in its

softer and O paque form is seen in the snow ; w hen harder and

more. in tensely polarized as in ice, it becomes transparent. T he

nner color - electric ities, such as sw
'

eep -

so freely through trans

p. ren t substances, cause greater hardness than coarser grades

of electricity w hich are w eaker, and w hich penetrate opaque
substance. A n . example of this may be seen in the finer and

coarser grades of carbon as exemplified in the diamond and

plumbago.
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XIX. C HR O M A TI C R E P ULS I O N .

Allsubstances w hile under chemicalinfl uence repelcontiguous
substances w hich have the same g rade of color, and tend to

stimalate them intog reater activity .

T his is a pr inciple of great and far reaching importance, and
I invite the atten tion of the reader to the follow ing proofs

1 . D r . N ew berry exhibited before the L iberalClub of N ew

Y ork a plant w hich w as grow n under the ordinary w hitelight of
thesun . T his w as interspersed over itsleaves w ith red and

green colors. A nother plant of the same kind, grow n under red
'

glass exhibited a far greater predominance of the red princ iple
in i tsleaves, w hile a plan t grow n under blue glass exhibited

leaves of blue-

green .

2 . I have concen trated upon Chemically sen sitive paper red,

blue, violet-

gray, orange
—
gray, etc . , by mean s of red glass, blue

glass, etc. , aided by alens . Why does . the red glass produce a

red impression , the blue glass a blue one, etc . Because the red

glass, for instance, transmits the red rays, and reflects or absorbs

much of the other rays. T hese red u rays drive before them and

concentrate upon the paper the redluminelles of the atmos

phere w ith w hich they come in Con tact, and must do so from the

fact that an object c annot be red at all, excepting as it repels (re
flects) the red elemen ts . T he same is the case w ith the blue
and other colors . T hislaw w ill' apply also to the foregoing
principle concern ing vegetablegrow th.

S ince w riting the foregO Ing I have perused the most valna
ble w ork by R obert H un t, F R . S .

, en titled R esearches on

L ight in its C hemicalR elation s, and find therein recorded sev

eralexamples w hich prove theforegoing principle, some of w hich

I w illquote —‘f I t w as noticed by D aguerre, that a red hO I
'

I se

gave a reddish ‘ image on his iodised silver plate in the camera

obscura, and M rr F oxT albot observed that the red of a colored
print w as Copied of a red color on paper S pread w ith chloride of

silver ” A paper prepared by w ashing w ith muriate of barytes

and n itrate of silver, allow ed to darken w hilst w et in the S i m

shine to a Chocolate color, w as placed under a frame con tain ing
a red, a yellow , a green ,

and a blue glass. A fter a
'

w eek
’
s expos

ure to diffusedlight, it became red under the red glass, a dirty
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yellow under the yellow glass, a dark green under the green , and

alight olive (blue-

gray) under the blue ”

(p . S eebeck also
copied vari ous colors on chloride of silver, H un t copied colored
maps, draw ings, etc . , and N iepce de S t. V ictor developed the

yellow ,
red, blue, etc . ,

by putting upon the plates the yellow , red,

and
'

blue elemen ts to be in tensified and C opied by the same ele
men ts of the sunshine. T hese colored sun pictures w ere n amed
by thelast, heliochromes .

3 . I t w illbe fully show n hereafter that the redlight and

various other red O bjects stimulate the arterialblood w hich is of

itself red, that yellow light and the yellow prin ciple of various
substances, although some red and orange also are active, stim

ulate the action of the nerves in w hich the yellow principle is
predominan t, being composed of sulphur, phosphorus, carbon

,

oxygen,
hydrogen ,

potassa, n itrogen , etc. t hat the bluelight in
creases the blue princ iple of the body and renders it more elec
trical, etc . I w illmen tion here as corroborative of my poin t. a
few drugs, w ith their established potenc ies, as given by D r.

H artshorne
’
s C on spectus of M edical' S ciences, and the U . S .

D ispen satory,
andleave the fuller explanation for the C hapter

on C hromo T herapeutics z:

4 . A rterialS timulants : in w hich the red predominates as in

red pepper (capsicum) , ammon ia (N H 3 ) , in w hich the vivid
red of the spectrum of hydrogen

”

and the feebler red of n itrogen

are active alcohol(C 2
H
6
O ) , in w hich hydrogen also

blood- root (sanguInaria) , pink- root (spigelia), red- cedar (jun iperus
V irgin iana) , in w hich hydrogen rules ; severaloxides of iron in

allof Which red is pre
-dominant, etc .

5. N ervous and CerebralS timulan ts consist of the fine ex

pan sive and repulsive pr inciple of yellow as theleading principle
w hich sometimes acts strongly upon the brain ,

as in opium (a

yellow .pow der) , C hloralhydrate (C ZH C 13 ,O H
'

2
O ) in w hich the

yellow pr inc iple is espec ially strong in thespectrum of carbon

and chlorine, and even in the oxygen , etc . also upon the nerves
of the stomach, expanding the ingesta and developing a reflex
action of the nerve fluids in emetics such aslobelina (ayellow ishliquid) , the sulphates of zinc and C Opper, the spectra of w hich
are prominen tly yellow , etc . also upon the nerves of the gall.
bladder, expelling the bile (yellow ) in such a C holagogue as
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.7 . But thelist of nerve stimulan ts could ’

be extended almost

indefin itely, in cluding E mmenagogues, E scharotics (C austics) , R u

bef acian ts, D iaphoretics, etc . , allof w hich have the yellow princ i
ple prominen t, although these fourlast named, having more or

less to do w ith exc iting and w arming the blood, frequently un ite
alarge amoun t O f the red and orange elemen ts w ith the yellow .

8 . T he method by w hich the blue and other electr icalcolors
stimulate their ow n cold pr1nc1ple and subdue the heat, w illbed

seen in the next chapter.

9 . I t is proper to state here that D r. E dw ard N ew berry, of
N ew Y ork, as early as 1 8 3 1 , declared that yellow stimulates ner

vous action , pink, the nutritive system, etc . , and that the color Of
w alls

,
carpets, w indow - shades, etc . , should be adapted to delicate

and unbalan ced person s . I am not aw are, how ever, that, either
he or any other w riter has stated thelaw by w hich these effects
are produced.

1 0 . Why 18 the yellow ish acid called aqu ia reg ia ( N O 5

H Cl) the only one w hich can dissolve gold and platinum Why
cannot the pow erfulac ids w hich are not yellow in their predom
inating color accomplish the same result ? I s it not because

the yellow is repellant of the yellow , w hich color is thoroughly
predominan t in the spectra of these tw o metals

,
C hemists state

also, that n itric acid, in its more diluted and yellow condition ,
is

much
“
more corrosive of many metals and of the human skin ,

than the more concen trated and tran sparen t n itric acid. T his

show s the nerve stimulating pow er of the yellow .

1 1 . M ellon i affirms that allbodies have a chemicalcoloration .

I f w e pain t a board of the seven pr1smatic colors or take,
w hich is stillbetter

,
seven pieces of cloth

,
O f the same colors as

the rays, and rece1ve the spectrum upon them,
w e shallfind,

w hen allthe rays fallupon their ow n color, that the color of each

is considerably exalted. If w e receive the spectralimage upon

a red ground, allthe rays w illsuffer diminution in ~ intensity, ex

cept the red, w hich w illbe increased. If on the con trary it is

received upon a blue ground, the blue ray w illbecome more

in ten se, w hereas allthe others w ill
,
in different degrees, be

dimin ished.

”

1 2 . O ne proof that colors stimulate and in ten sify other colors
the fact that substances w hich are hidden from the sun

’
s rays



C H R O MA T I C A T T R A C T I O N . 2 4 3

grow dim and neutralin then color principles, as is the case

w ith soil, or w ith objects . far dow n in the sea w here thelight
cannot penetrate.

“ Prof . F orbes and M r . C ouch have both of

them
"

remarked that the vegetables and an imals near the surface

of the sea are brillian tly colored, but that they graduallylose their
brightness as they descend, un tilthe an imals of thelow est zone
are found to be nearly colorless . H ence w e see the dependence
of marine an imaland vegetablelife upon the solar influen ces to
as

_great an exten t as over the surface of the dryland.

”

(H un t) .

Prof. F orbes made exper iments by w hich he found but a very
few testacea existed aslow as 2 0 0 fathoms

,
w hile at about 3 0 0

fathoms it w as con sidered that an imallife w as extinct, the dark

ness being too great. V egetablelife ceases at 50 fathoms .

1 3 . H aving ascertained the therapeutics of color repulsion s
as connected w ith the cruder elements of drugs, w e may adopt
the same potencies in a finer, safer and more penetrating form,

In

the elemen ts of sunlight, strain ing thelight through red glass
for w armIng the

'

arterialblood, through yellow glass for an imating
the nerves, through purpleglass for an imating the venous blood,
etc . But this w illbe explained more fully in the next chapter .

XX . C HR O MA T I C A T T R A C T I O N .

Allsubstances under f ullchemicalacti on tend to attract, or

combine in harmon ious un ion
, thoseelements w hose colors f orm a

chemicalafi n ity w ith their ow n , or atleast under a chemicalac
tion w hich isless complete, to un ite their thermalpr inciples w ith

the electr icalpr inciples of substances in prox imity to them, or vice

versa .

1 . T he rationale of thislaw w hich reveals amultitude of fnys
teries and sheds importantlight upon allstyles of force, has al
ready been given in the T hird C hapter, w hich should be perused
in order to the best understanding of the follow ing. I t S hould
be remembered from the conception of atoms there explained,
that the thermeland blue-

g reen con stitute a chemicalaffin ity, as

also do the red and blue
,
the red- orange and ind igo- blue

,
the

orange and indigo, theyellow -orange and violet- indigo, theyellow
and violet

, and theyellbw -

green and darh violet. I w illenume
rate a few facts in proof of the abovelaw .

- 2 . Water . O ne of the most perfect chemicalcombinations in
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nature is seen in w ater. I t is composed of hydrogen , w hose rul
ing spectrum is red and w arm

, and of oxygen ,
w hose ruling spec

trum is blue and electrical. S O great is their affin ity that they

are sw ept together about 2 0 0 0 times as close as w hen in their gas
eons condition . H aving this beautifulun ion of contrasting ele
men ts, it readily combines w ith alkalies and other thermalele
men ts by V irtue of its oxygen , and w ith acids and other electrical
elemen ts by V irtue of its hydrogen, being thus the most un ivers

e

salof solven ts.

3 . T he S hy ,
as w e have already seen , presents its blue ap

pearance by virtue of i ts aqueous vapor
,
w hich is only an expand

ed form of w ater. But w hy is the sky blue aslong as hydrogen

must be the coloring principle, being the encasing atom Which
in this case must cover up and hide

—"

the color effects of oxygen

By w hat pleasinglaw has nature caused this hydrogen to giveus

our celestialand soothing blue in stead of sending us its ow n

flaming red w hich, if permanen tly distributed over the w hole S ky,

w ould drive us blind and crazy w ith its exciting character ? By

thelaw O f chemicalaffin ity. T he reason w hy hydrogen flames

are red and its spectrum is so strong in the red, is that it is re

pellant of the red elemen ts and consequen tly must, according to

ourlaw , be attractive of its affin itive color
, the blue. T he sky,

unlike most objects, does not get its color from raflection , but

from transmiss ion , thehydrogen attracting its affin itive bluemore

strongly than any other color, and passing it on from the sun to

our eyes, mean time repelling the red elements tow ards the sun .

E ven on the side of the sky Opposite the sun
,
w e receive the blue

portion of the reflectedlight. T o get at the color of the sky

more defin itely, it Should be an indigo- blue much diluted ' w ith

w hitelight to correspond w ith the so called red of the hydrogen ,

w hich is really a red- orange, and such w e shallfind to be the

case w hen w elook carefully. A traveller informs me that the

Italian sky, so famous for its purity has a very perceptible indigo
cast.

4 . T he O cean tran smits its blue to our eyes on the same

principle as does the sky,
from the affin itive action of the

hydrogen , mean time receiving a certain green ish tinge from the

mi neralelemen ts w ith w hich its w ater is charged, thus making
its generalcolor in deep w ater, blue-

green.
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yellow by turmerlc, a ray of high refrangibility beyond the V iolet
becomes visible, w hich ray is of a peculiar neutralcolor, and has
been called thelavender (or V iolet gray) ray.

”

(H un t ) T hus,the

fact that the yellow princ iple developes the invisible trans- V iolet
best, w hile the blue-

green developes the ‘

affin itive thermelbetter
than other colors that have been tried, is a dec ided argument in

favor of the red, having an affin itive attraction for the blue, and
the V iolet, an affin ity for the yellow . T he sulphate of quI n Ine, In

w hich the yellow princ iple is pow erful
,
and a green variety of

fl uor spar, etc w ith more orless of yellow , are also used to ren

der the tran s- V iolet visible, but are able to presen t to the eye only
the blue part of this color, the red being of so etheriala nature

as seemingly to escape ordinary A green ishyellow glass,
colored by uran ium oxide, is also used for the same purpose, as

w ellas a tincture of horse chestnut, etc .

9 . T he G ermination of Plants w hich has solong been a mys

tery, is another example of the action of color affin ities. I n the

first place the germinating seed must be placed in the soil
, aw ay

from thelight, as it has been repeatedly show n by Prof. H unt

and others, that theluminous and thermalrays tend to destroy

germination . A s early as 180 1 , V ictor M ichellotti of T urin
,

stated, that
“light, or that w hich comes from the sun has a

decided action on those germs w hich are exposed to it, that this

actlon i s prej udicialto them,
causing totalextinction of theirlife,

if very intense. By unders tanding thelaw of atoms the cause of

this seems to be apparent. T he seeds or other germs of plants,
are composed of oxygen ,

hydrogen , c arbon , and perhaps n itrogen
as theirleading elemen t. When the yellow rays strike the ‘

seed
the same rays of the carbon and n itrogen repelthem. When the

red rays strike it, the red principle of the hydrogen and n itrogen
repelthem. I n this w ay theleading constituents of the seed,

- w hen exposed to theluminous rays, have their repulsive energies
aroused w hich throw off rather than receive the affin itive parti~

cles that tend to increase their mass and thus constitute grow th.

Besides this, these heat rays evaporate the moisture that sur

rounds the seed and gives a scorching effect. When the seed is

placed in the soil, theluminous and thermalrays cannot reach it,

1 st, because the soil, abounding as it does in thermalelements,
repels them, and 2dly, the thermalrays areless penetrating
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than the electrical. * Prof . H un t says,
“ L ight preven ts the ger

mination of seeds. A ctin ism (influence of blue, indigo, V iolet
and_

tran s- V iolet) qu icken s germination .

”
H ow does actin ism thus

quicken it ? T he blue rays being able to penetrate the soil, are
attracted by thered prin ciple of the hydrogen of the seed and

become more orless in corporated w ith it, w hile the V iolet rays,
draw n on by the affin ity of the yellow princ iple of the carbon , be

come incorporated w ith that elemen t. But how can the carbon ic

acid of the—air be driven in to contact w ith the seed and be made

to give up its carbon to form the new germ
? I n the first place

w e must remember that the seed absorbs hydrogen and oxygen

in an aqueous form from the soil. T hus w ehave molecules of

hydrogen and oxygen in the seed, and molecules of carbon and

oxygen in the carbon ic gas w hich the sunlight drives again st the

seed. T he carbon
,
w ith its strong yellow and orange princ iple,

has a pow erful‘ affin ity for hydrogen w ith its strong indigo and

V iolet principle, and breaking i1p
°

its combination w ith oxygen ,

seizes certain atoms of hydrogen aw ay from their atoms of ox

ygen ,
and thus w e have oxygen freed on both sides, w hile the

solidifying element of the carbon is added to the new germ.

S ome of the atoms of oxygen in the seed, thus set free, un ite

doubtless w ith atoms of carbon in a w ay to constitute carbon ic

gas and also become a part of the new germ. But how does the

sunlight thus drive these molecules of carbon ic acid in to .the

plant H ow are they to be propelled by the electricalrays such

as blue or indigo or violet, w hereas the yellow is its most natural
principle of repulsion ? T he follow ing seems to be the answ er

to thi s Seeming en igma : the carbon of theair assumes the com

pact form of carbon ic acid w hich exists in molecules of 2 atoms

of oxygen to 1 of carbon ,
hence the blue princ iple of thelatter is

thus presented in abundance, acting tipon w hich the same grade

of blue I n thesunlight repels it in to the soil, w here, reaching the
new germ

- plan t, thecarbon and hydrogen ,
from their pow erful

affin ity for each other rush in to un ion .

We may see by the above w hy it is that vegetable grow th
conta ins finer elemen ts than minerals, the former receiving much

of its substance from the sunlight and atmosphere, w hich w e

9" I t parait donc quelalumiere retardela germi nation, et c’est pour pré ven ir cc
retardement

, queles graines semé es doivent é tre couvertes
”deterre.

”
S E N N E B I E R .
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have already seen (C hap . F ourth, V I I . ) con sist of finer grades of .

matter than the grosser earthy substances . T hat the carbon'

of plan ts and the coloring matter ofleaves
, etc . , come from the

sunlight and air is generally admitted by naturalists. Prof.
F ow nes

,
in his chemistry, says that the “

carbon dioxide (car
bon ic acid) of the atmosphere is to supply to plants their carbon ,

theselatter having the pow er, by the aid. of their greenleaves, of
decomposing carbon dioxide, retain ing .

the carbon and expelling
the oxygen . T he presence oflight is essentialto this effect, but
of the manner —in w hich it is produced w e are yet ignoran t.

”

(p .

1 0 . Chlorophyl, or the g reen color ing matter of plan ts, about
w hich so much di scussi on has taken place, seems to find its ex

planation prin cipally in thelast paragraph I t is a w axy
substance composed of oxygen ,

hydrogen and carbon combined
in foliagemuch on the principle j ust described. If the reader

w illthink amomen t he w illsee that the result of this combination
,

under ordinary circumstan ces, must be green ,
for the

,
oxygen ,

if

not furmshed inlarge quantities, must S how its blue according to
the princ iple of metachromism to be explained (XXII) , and, the
carbon its yellow ,

w hich combined of coursemake green . T he
'

red

principle of hydrogen is covered up usuallyby the carbon, though

in some plan ts it appears . L eaves grow n under red glass w ill
assume a red or reddish brow n cast and w illdoubtless have an

excess of hydrogen ,
or else an excess of oxygen w hose affin itive

action in ten sifies the red of hydrogen t(see XXII , L eaves

that are detached or madelifeless by frost, cannot seemingly
maintain the activityof their electric curren ts suffic ien tly to hold
alltheir elemen ts in close un ion , some of their hydrogen evi

dently escapes,leaving the carbon in the ascendency as S Ign ified

by the yellow leaf, and sometimes the oxygen in predominance

as sign ified by the reddish or red brow n cast. I n the daytime

the grow th and brilliancy of color of theleaves are greatly pro
moted, as the thermalcolors un ite w ith the electricalin propel
ling the carbon ic acid against the foliage, in w hich the affin itive

hydrogen seizes the carbon aw ay from its associated oxygen,

w hichlatter is thus, in part, set free. T hus beautifully do nature’s
affin ities and repulsions w ork to supply the great breathing w orld
of human and an imallife w ith the vitalizing oxygen , at the Very
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the yellow princ iple w hich helps form thegreen of chlorophyl, but
a specialgrade of yellow ; for thelight oflime (calcium) itself
has a brillian t grade of yellow as w illbe seen by the spectrum,

and yet it cannot manufacture chlorophyl; 2 dly, as thelight of

thelamp gets its yellow color from carbon and is successfulin
forming the green of foliage, it show s at once that this element
gives the grade of yellow w hich con stitutes a part of this green,

for carbon yellow can be repelled only by carbon yellow ,
accord

ing to thelaw already stated (XIX ,) so w e see at once how the

carbon flames of thelamp can repelthe molecules of carbon ic
acid in to the foliage, j ust as the carbon grade of solar ethers can

do the same thing, only much more pow erfully ; 3 dly, the car

bon grade of yellow - orange, yellow ,

‘

an d yellow -

green must form
a more direct affin ity w ith the hydrogen grade of indigo and

violet, than the yellow of calc ium or other elemen ts, otherw ise
these other elemen ts w ould seize upon thehydrogen of theleaves
more pow erfully than carbon itself and thus crow d it out.

I 3 . Flow om
'

require great activity of the red or

'

extreme ther
malprinciple on the one hand

, and of the blue or electricalprin
c iple on the other, before they or their reproduct ive princ iple
can be produced. T he red princ iple comesmoredirectly, doubtless from the w arm hydrogen as acted upon by an abundance of

the rubific oxygen on thelaw of metachromism (XXII) .
“ T he

heat radiation s corresponding w ith the extreme red rays of the

spectrum,

”
says Professor H un t,

“ fac ilitate the flow ering of

plants, and the perfecting of their reproductive pri nciple,” (in
forming seeds, Priestley, S cheele and I ngenhousz have

show n also that flow ers con sume more oxygen than any other

portion of the plan t.

”
S aussure has show n that

“flow ers w illnot
be developed w ithout oxygen that so far from giving out oxygen

w hen exposed to sun shine inlarger quan tities, asleaves do, they
con sume even more oxygen than before.

”

I 4 . IV/zy o
’
o mcmy flow ers incline tow ards M o S im ? H unt

ascertained by mean s of experiments through differen t colored
glass that yellow rays cause flow ers to turn tow ard them w hile
red rays repelthem in the O pposited irection. M ay not this

;

be

accoun ted for on thelaw of chemicalaffin ity, the violet prin ciple
of the hydrogen especially attracting the yellow principle of car

bon that sw eeps along in the solar rays, w hile the red prin ciple
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of hydrogen ,
being its most active elemen t, w ould be repelled

by a similar red principle
I 5. Tko narin on ic con trasts of flow ers in nature are brought

about by thelaw of chromo- chemicalaffin ity, as already stated.

T he affin ities of red and blue, how ever, areless harmon ic than

those of red and green . H as nature made such a blunder as to

establish a chemicalaffin ity betw een tw o colors w hich are more

orless discordant to the eye D oes not the blue prin c iple of

oxygen ,
it may be asked, ever tend to combine w ith the red pr1n

c iple of hydrogen , potass ium, etc . Y es
, but not in such a w ay

as to make discord to the eye ; thus oxygen and hydrogen are

combined 1 11 such a w ay as to form the beautifultran sparen t sub
stance w ater, or the w hite substan ce of potassa, etc . When the

three elemen ts of oxygen , hydrogen and carbon are combined, as

they are in a vast number of substances, in cludingleaves, flow
ers, w oods, etc . ,

nature uses very cunn ing devices to bring about

harmony of color. T hus in the realm of flow ers w e have seen

that the red or hydrogen pr1nc1ple is very marked. D oes nature

make the blunder ofletting the blue elemen t of oxygen rule
among theleaves and thus create a discord w ith a maj ority of

flow ers ? N o, the carbon is brought in w ith its yellow principle
and the foliage is thus converted in to a beautifulgreen , the har

mon ic con trast of red. V arious plants aremade to combine red

and green on theirleaves, manyflow ers such as pansies
,
violets

,

heliotropes, primroses, gladiolus
I

.

recurvus, etc .

,
have yellow

cen ters and violetleaves, or yellow -

green cen ters and red violet
leaves. T he belladonna purpureus has a violet stem andlight
violet and yellow petals, the painted triton ia has a violet stem

and yellow flow ers, the rosy naorantnas has rose- colored petals
w ith green cen ter, the oaoia

'

na angustifolia has brillian t blue
graded off in to pink, the S piked speedw ellhas indigo- blue petals
and yellow - orange an thers, w hile almost allflow ers presen t some
element

i
of affin itive harmony, although alarge number are

dressed in w hite
,
a color w hich harmon izes w ith allother colors

and con tain s a variety of potenc ies.

16. T ko L aw s of Vis ion afford a fine confirmation of affin itive

attraction in colors, '

as C hevereul, S ir D avid Brew ster and others

have show n
, that w hen a vivid color islooked upon aw hile, and

then the eye closed, the con trast of this color w illappear. I t
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w illbe show n in the chapter on V ision
,
that there aremultitudes

of nervous filaments connected w ith the .optic nerve, through
w hich the various . colors are attracted, on thelaw of chemical
affin ity,

'

a red filament, for instance, receiving its affin itive blue
color of the sunlight, a filament w ith a violet potency rece1V 1ng

the yellow , etc . T his is in harmony w ith alllaw s of color com
bination , and w illat once explain ‘

chromatic phenomena about
w hich very absurd theories have been formed. I n the follow ing
account of a carefulexperimen t given by S ir D avid Brew ster ,
almost the exact color affin ities are presen ted, w hich have already
been given in the foregoing matter, thelaw being that w hen an

orange color is seen w ith an open eye, it is because it has been
received through the nerve filaments—t hat have the indigo poten .

cy, w hich being throw n in to rapid vibration thereby, Willbe apt

to convey the impression of indigo upon the sen sorium w hen the

eye i s closed, and so w ith the other colors
I took advan tage of a fine summer

’
s day w hen the sun w as

near the meridian , and formed upon a w hite ground, a brilliant
image of his disc by the concave speculum of a reflecting tele
scope. T ying up my right eye, I view ed thislumlnous disc w ith
myleft eye through a tube, and w hen the retina w as highly ex
c ited

,
I turned myleft eye to a w hite ground and observed the

follow ing spectra by alternately open ing and shutting it

Spectra w ithlef t eye‘

open . Spectra w ithlef t eye shat.
Pink surrounded w ith green . G reen .

O range_ ,

mixed W i th
'

p ink (red Blue ( I ndigo
l

-blue) .

orange) .

Y ellow ish-Brow n . Bluish Pink (red- V iolet) .
Y ellow . Pinkish-blue (violet) .
Pure red. S ky blue.

O range. Indigo.

I n the above a slight error results in the firstline, from the fact
that tw o colors stand together. . Pink is virtually red, mixed w ith
alittle w hite, but below ,

w here he view ed thepure red alone, he
gives shy blue as the subjective color- effect w hen the eye Was
closed. T he subjective color for yellow he calls “ pinkish blue,”
w hich is but another name for violet— that for “

orange mixed
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balancing, soothing and cooling electr icalproperties to offset this

effect. T o prove that such is the case, as ascertained by medical
practice, I quote a few drugs, asking the reader, how ever,

'

to

remember that the blue and violet atoms are sometimes so covered

up hy the encasing red and y ellow atoms that a f ew suhstances,

especially those w hich are red, or darh red, or yellow ish, or reddish

hrow n , may , con trary to their ex ternalappearance, he predom
inantly electr ical, as is the case w ith tann ic acid, hino, etc.

G eran ium. Flow ers violet, root umber brow n , internally
reddish gray,

”
-a pow erfulastringent.

L ead (blue gray) w ith its salts, strong in indigo, or violet in
digo S edative and astringent.

”

A cids, in w hich oxygen figures w ith its pow erfulblue, indigo
blue and violet- indigo poten cies.

G alls . (galla) . T he best are externally of a dark bluish or

lead color,” “ in ternally - w hitish or brow n ish— w ith pow der of

yellow ish gray.

”
A str ingen t .

Pure T ann ic A cid (C 2 7
H
2 2 0 1

is a verylight bluish yellow .

T he chief prin ciple of vegetable astringents. I t may seem

singular that tann in apparen tly departs from the more common

rule, by being strong in thermalqualities, but w hen w eremember
that oxygen is the most in ten sely electricalof allelements w hen

in combination , that hydrogen is also pow erfulin the blue
green ,

indigo and violet, and carbon itself has a con siderable
eletricalpotency, w emay more readily understand this seeming
anomaly. Besides this the electricalpotency of a substance it

self becomes much more active by un ion w ith a fair amount of

thermism as show n
‘

from the nature of atoms

Alum, bluish and tran slucent. A stringent,
allays nausea and vomiting in smalldoses
Kino dark red color ” astringent .

”

L ogw ood— has blue- black variety of tann in astringent.

T here are conditions of the system in w hich the electrical
colors themselves act w ith heating,

orlaxative, or emetic pow er,
but this pow er does not reside in the electricity itself, but in the

thermalelemen ts w ithin , w hich are stimulated to new action
thereby.

2 0 . Afi n itioe sunlight. H aving ascertained the affinitive

character of the colors in the coarser drug elements, w e may be
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assured, from the infin ite un ity of nature
’
slaw s, that the same

principles rule_
in thematerialO f sunlight, for as w ehave already

seen , the differen t colors of the sunlight result from actualma

terials, as w ellas from vibration s. When ‘

a human system has

a predominance of nervous and vascular exc itemen t, sunlight
strained through violet, or blue, or indigo colored glass, has a re

markable affin ity for such condition s, and brings about harmony

and health in the suffering patien t, as w illbe seen in cases of

neuralgia, nervous irritation and inflammatory diseases, w hich w ill
be enumerated in the chapter on C hromo- T herapeutics . D r .

P onza, D irector of the L unatic A sylum at Alessandria
,
in Pied

mont, cured madmen by plac ing them a short t1me in a blue or

v iolet room,
the glass and w alls being of the same color. M admen

generally have the yellow principle over- active in their excited

nerves and the red prin ciple toov iolen t in their heated blood, hence
the philosophy Of employing the affin itive blue and V iolet for bal
ancing conditions; O ne of the doctor

’
s patients affected w ith

m orbid taciturn ity, became gay and affable after three hours stay

i n a red chamber ; another, a man iac w ho refused allfood,
asked

for some breakfast after having stayed tw enty
- four hours in the

same red chamber .

”
T his is another verification of our princi

ple, and tends to show that harmony cannot hehrought ahout until
n ature

’
s afi n ities aresatisfied. A despondent, aton ic condition ,

is very apt to result from an excess of venous blood
,
in w hich

the blue principle predominates, hence the importance of red

light in such cases. T hese differen t colored rays may be passed
dow n upon a person through red

,
blue, violet or other colored

glass, acc ording to the condition of the system. V iolet ray
'

s

w ould be unequaled as a nervine if they could be obtained pure,
but as this color is too exquisite for any know n materials to im

part exactly, some shades of blue glass, as w illbe explained in
the next chapter, w illtransmit both violet and blue.

2 1 . P hotography .

“

Photographic paper, w hich is coated w ith
s ilver n itrate, reveals the affin itive action of sunlight upon this
sensitive salt of silver . What are the colors w hich,

under chem

i calaction , should be attracted from the sunlight in to silver ?
W e see by the spectrumof silver that the yellow i s the ruling
color and yellow -

green is also very active. T he affin ities of

these w ould be violet and dark violet
,
reaching somew hat . into
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the shadow y trans
-violet. Prof. R obert H unt has show n the strong

chemicalaction of silver upon the dark tran s-violet section of

the spectrum . D oes not this show at once w hy it is that w hen

silvered paper is exposed to the ’

sunlight it immediately receives
a coating of dark violet-

gray, attracting not only the violet ele
men ts but the dark rays above the violet ? When a sufficient

quan tity of these violet and sombre rays are thus deposited, it
becomes dark, and finally almost black . A slong ago as 1 80 1

,

R itter found that “
the chloride of silver darkened rapidly be

yond the violet extrem ity of the prismatic spectrum in the

violet ray it w asless darkened, stillless in the blue below ‘

w hich

ray the pow er of darken ing dimin ished rapidly. (H un t) S ome

facts show ing that S hadow is an entity aregiven in C hap . F ourth,

XV I I I .

2 2 . H omeopathy . T ruth demands, in connection w ith this
princ iple, that I should say a w ord in favor O f H omeopathy, and

also a w ord in criticism of its fundamen talprinc iple as explain
ed by its follow ers . H ahnemann seems to have “ built w iser

than he knew ,

”
in the practicalapplication s of the exquisite

forces of nature, as,
the process of triturating a drug and bring

ing its atoms abundan tly in to collision w ith the subtile elemen ts
of the atmosphere, enables it, by chemlcalaffin ity, to attract to

itself a grade of potenc ies far finer and more penetrating than

those connected w ith the drug in the crude form. (S ee C hap .

F irst, XV , and C hap . Fo urth, V I I , A nd yet in his theory
of similia s imilibuscurantur he goes counter

‘

to one greatlaw of

nature w hich is, that allf ree in teraction of molecules of various

hinds,
‘

develops more or less of chemicalun ion ,
and chemical

un ion is never a combination of s imilars, hut alw ay s of diss im

ilars . If
,
then ,

the drug by being triturated attracts a contrast

ing elemen t, a red principle in the drug for instance attracting a

blue elemen t from the atmosphere, w hich becomes more and

more poten t by being w elltriturated, how can it be said that

this blue element has the same kind of potency w ith the orig
inalred drug, and w illdevelop a similar disease or similar thera
peuticaleffect ? L et us take a case in actualpractice.

.

We

w ish to cure a certain man w hoseface is flushed w ith the red

heat pr in ciple, his system is inflammatory generally, and his

arterialblood over active and on fire. N ow

.

to attempt to cure
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paralyzed w ith the cold principle. A hot compress or fomentatlon
w ould eviden tly. be s uitable, for then the thermalmeeting the

thermalw ould repelheat. to other parts of the system, on the

prin c iple that “
similars repel. I s this, then , on the homeo

pathic princ iple ? A pparently so for it is meeting heat w ith heat.
With a little closer examination ,

how ever, w e
‘

find that the

reason heat is better, is because the system generally is cold,
and

\
w e are really meeting cold w ith heat, to dow hich the most

effectually, thelimbs and ex tremities should also be w armed

w ith redlight, red flannels, or w ith the friction of a w arm

hand
,
or at times w ith w ater as hot as can be endured for the

feet, ending O ff w ith a brief dash of cold w ater .

“
But ah !

”

says the objector, you advocate
k some ‘

cold w ater for a cold
after all

,
and .must come over to the similia s imilihus plan at

last.

”
L et us see again . T he brief cold,

dash or sprinkle‘

suc

ceeds thelonger hot bath on tw o accoun ts ; I st, in order to

close the pores by mean s of the con tracting principle of

cold, and thus shut the heat in , and 2dly, to produce a heat

re-action by appealing to the interior thermalprin c iple W 1th

the electricity of cold w ater
,
w i th the understanding how ever,

that if the patien t is so very cold andlifeless as not to be able
to get up this re- action it must be used very sparingly or nOt

at all. T hus w e see that allnature in action tends tow ards

this ubiquitouslaw of chemicalaffin ity w hich is of supreme
importan ce as being the~ balance w heelof the un 1verse, for w ith

out it there w ould be nothing to prevent the forces of nature

from rushing to themost violen t extremes and w orking un iversal
rui n . H omeopathy, then ,

deals w ith s imilars only so far as

’

w ill
enable it to find a drug around w hich to collect a diss imilar
pr inciple through trituration and chemicalaffin ity w ith the fine

elemen ts of theatmosphere as a balan cing principle by w hich it
may bring about harmony to diseased human systems . C on sid

ered in thislight, it has much that is philosophicaland beautiful,
but con sidered in thelight in w hich its follow ers are quite apt

to represen t it, it w ould be banefulin its effects .

* T hese re

9" H ahneman states as confirmatory of the H omeopathic principle that “burns

are cured by approaching. the fire, frozenlimbs '

by the application of snow or very cold
w ater inflammations and contusions by distilled spirits, etc. T his is plausible, but
simply show s that heat repels heat as in theusing of heat rays to soothe a burn, or

alcoholto Check an inflammation , and those w ho have studied the w orking of atoms
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marks are not made for the sake of critic ising homeopathy, but

to show its advocates that they reallypracti ce on a grander pr in

ciple than they .claim for themselves .

XXI . T H E M A T E R I A L O F S UN L I G HT .

I . We have already seen from abundant facts and deduction s

that the differen t colors of sunlight con sist not only of fine solar
ethers of differen t grades, but of the vibration s of atmospheric

and other atoms through w hich they pass . H av inglearned then
that the solar ethers are substances subjec t to chemicalrepul
8 10 11 8 and attractlon s equally w ith allother substan ces, capable of

being collected on chemically prepared paper or plate, and con

sisting of severalfine grades of heat and severalfine grades of

elec'

tricity, l
w ith the superiority over other kinds of heat and

electric ity of
,

being of the right fineness to ign ite the atmospheric
luminelles, and (

thus give us the allrevealing pow er O flight, it is
proper

,
now that w e should take thislight to pieces and see w hat

it is made of. T his, strange as it may seem,
is possible to do

,

after having acqu ired the philosophy of the solar forces
,
aided by

the revelation srof the spectroscope, for each one of the F raun

hoferlines displayed by the S pectroscope sign ifies the presence
of some particular element. T hus the D gradeof yellow - orange,

more commonly called yellow ,
s1gn1fies the presen ce of sodium, as

no elemen t in thew hole w orld
, except sodium,

18 able to give the.

double sodiumline called D . T he C grade of red- orange, com

w illsee that the reactivelaw O f heat brings a certain amount of cold after the heat

rays are removed, from starting the axialspirals into action . O n the same principle
snow is sometimes usedmomen tarily for frozen .

hands. Being electrical, it attracts the
affin itive thermalelements w ithin and draw s thus the finerlife heat to the surface

,

Which is more potent thm the cruder heat of fire. H ahneman
’
s centralprinciple,

as stated by himself, is the follow ing ’

I h order to cure gen tly , gu ichly ,
unfailingly

andpermanen tly ,
selectfor every case of disease a medicine, capahle of calling for th 6y

i tself an afl ection sim ilar (WN W 77 0L90 9 ) to that w hich it is in tended to cure.

”

T his is correct as w ehave seen w hen the drugs are triturated and made to attract their

contrasting affinitive elemen ts, but otherw ise false. A man
’
s hand having become

frozenby having it ln ice w ater I 5minutes, he w ouldliterally follow H ahneman by
holding it in snow I 5minutes, as that w orks in a similar w ay. A man

’
s mouth has be

come blistered by a spoonfulof boiling mush { on this principle he should imme

diately take a spoonfulof boilingsyrup, as it w illproduce a similar disease. H ahneman

w ould have demurred
,
and did demur, at such applications of his theory, but are they

n otlogically correct ? N evertheless he w as a grand thinker and contributed to the

w orld’s upbuilding. Broad minds, how ever, w illaccept this and stillother prin
ciples, as the N ew Y ork H omeopathic A ssociation havelately done.
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mouly called red, sign ifies ihe
' presen ce of hydrogen ; so also

does the F grade of blue-

green , the G grade of indigo and the

H grade of dark violet. Allelements that are analyzed by the
S pectroscope

,
show someluminouslines more orless refracted

according to the fineness of their atomic parts. T he elements
O f the sun ,

how ever, cast darklines in the spectrum,
w hich

S 1gn 1fies that they are first driven outw ard by the great heat

from the surface of that body
'

and meeting the same elemen ts in
the solar atmospheres are driven back according to the princ iple
already explained (XIX) , thus causing slight vacanc ies in their
spectra, w hich appear as somew hat darklines. I t must not be

in ferred from this that no part O f these elemen ts succeeds in

reaching the earth as sunlight, fon s everalreasons, I st, the sun

beingour parent sphere as w e have seen ,
must have the same

elements as those Of our earth and hen ce its emanation s
.

'

must

come from these elemen ts ; 2 dly, the tremendous heat of the

sun must throw up somedistancefrom its surfacean atmosphere
of heavy and crude elemen ts including the grosser portion s of

metals, etc . T his atmosphere in tercepts the gros
‘

ser part of all
other similar elemen ts w hich are projected tow ards

’

the earth

from the sun 3 surface, thus causing the F raunhoferlines, but
cannot in tercept their finer emanation s w hich, being draw n into

the atomic spirillae, are passed on to our atmosphere, and thus

give us the effect oflight. We have seen ( C hap . F ourth, V I I ,)
that the differen t elemen ts have their finer and Coarser atoms,

the finer of w hich being more volatileare being radiated in to

S pace. T he atoms that form the ethers of sunlight must be so

fine as to be able to sw eep through the cosmic ether and the

atmospheric oxygen , n itrogen , etc . , as w ellas through alltrans
paren t substances and in to allsubstances w hich have-

absorpt ive
affin ities. T hat fine emanations from the sun

’
s elemen ts do

penetrate the chromosphere and pass on to us in the form of

sunlight w e have already seen ,
in the fact that carbon , oxygen ,

hydrogen , etc. , are driven by the sunlight in to the plants , or in to

the germs w hen below the soil, or in to chemically prepared
paper, plate, etc . , and the fact that thev are thus driven show s

that the same kind of elemen tsmust exist in the sunlight itself,
for it takes carbon to repelcarbon ,

oxygen to repelpxygen, etc . ,

on thelaw that s imilars repel,” as illustrated in XIX . If anything
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by regarding them as in tervals betw een the brightlines. These

grades of oxygen and other suhstances w hich are sufi ciently fine
to he transmitted through the spir illw of the solar atmospheres

douhtless come on to the earth w ith a hr illiantlight, and produceluminous lines in the spectrum; w hile the coarser g rades are

refl ected hach and thus f orm the darhlines of the spectrum. I s

not this another mystery cleared up by the etherio- atomiclaw
,

and exactly w hat should be expected w ith the tw o grades O f

reflected and tran smittedlight ?
3 . I w illdraw up alist of the mater ials of colors so far as

con tr ibuted by 2 0 importan t elements, including 16 metals w hich
the spectroscope has discovered in the sun

’
s atmosphere

,
and the

four metalloids, oxygen ,
hydrogen ,

.n itrogen and carbon ,
w hich

have so much to do w ithlight, and w hich must certainly form a

part of the solar ethers from their universality. T he names of

the metals are sodium, calc ium, barium,
magnesium,

iron
, chro

m ium
,
n ickel, C opper, zinc, stron tium, cadmium, cobalt

,
man

ganese, aluminum, titan ium, rubidium. H ydrogen also exists
in vast quantities in the solar atmosphere, as has

‘

been seen .

:

D oubtless many more, if not allof the elements , have something
of their finer emanation s represen ted inlight. C arbon w e know
forms a part oflight and is imparted to plants by the sun

’
s rays.

3 . M ater ials of R ed-light — N itrogen ,
oxygen , barium,

zinc,
strontium, cadmium,

rubidium .

4 . M ater ials of R ed O range L ight : H ydrogen ,
oxygen,

n itrogen ,
calc ium"

, barium, iron , C opper, stron tium, cadmium .

T his color, in common parlance, w ould pass for red, and consti

tutes a
‘

r
‘

efined grade of that color.

5. M ater ials of O range L ight : O xygen , calcium, iron ,

‘

n ickel, zinc, cobalt, rubidium , aluminum,
titan ium .

6. M aterials of Yellow - O range L ight .

° — C arbon , n itrogen ,

sodium,
n ickel, zin c, cobalt, manganese, titan ium. T his w ould

often pass for yellow w ith '

those w ho are not discriminative.

7 . M a terials of Yellow L ight
— C arbon ,

n itrogen , oxygen ,

calcium,
barium

,
iron ,

chromium,
n ickel, C opper, zinc, strontium,

cadmium, cobalt, manganese, aluminum ,

'

titan ium .

8 . lldater iacs of Yellow —G reen L ight C arbon ,
n itrogen ,

oxygen ,
sodium, calc ium,

bar ium, magnesium , chromium, n ickel,
C opper, stron tium, cadmium,

cobalt, rubidium , aluminum, titan ium.
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9 . M aterials of Blue- G reen L ight — C arbon , n itrogen , hy

drogen ,
sodium

,
iron , n ickel, C opper, zinc, cobalt, manganese,

titan ium.

I O . JWaterials of Blue L ight O xygen ,
n itrogen ,

barium,

magnesium, chromium,
n ickel, copper, zinc, stron tium, cadmium,

cobalt, manganese, aluminum, titan iu
\
m .

I 1 M ater ials of I ndigo-BlueL ight — O xygen , n itrogen ,
iron ,

calcium, manganese, titan ium .

1 2 . M ater ials of I ndigo L ight z— O xygen ,
hydrogen , carbon ,

iron , chroq m
, copper, stron tium,

titan ium .

1 3 . M aterials of V iolet - J ndzgo L ight — O xygen ,
n itrogen ,

carbon ,
iron ,

calcium,
cobalt

,
rubidium ,

manganese, titan ium.

1 4 . M aterials of V iolet L ight : N itrogen , oxygen , barium,

iron , stron tium,
manganese.

1 5. M ater ials of D arh V iolet L ight — H ydrogen , calcium,

aluminum .

16. T here is a great inten sity,
as

‘

w ellas quantity of reflecting
pow er in the range O f the yellow and its kindred yellow -

green

and yellow - orange as theleading pr1nc1ple of luminosity, by
mean s of w hich the un iverse is revealed to the eye of man . I t

occurs to me that the reason w hy the yellow is themostlumin
ous of colors is that itsluminelles are of that golden medium

size w hich are not so coarse that the solar ethers failto make

them incandescent, as in the case of the trans - red, nor so fine as

to giveout
'

w aves too smallto make
’
an impression upon the sen

sorIum,
like the tran s-violet. T he blue prin ciple, including the

indigo, is also strong and in ten se as themost prominen t realm of

chromo- el’ectric ity, or in fact of the other electric ities w hich tend

to man ifest themselves in some hue or shade of blue. M agnetic

substances are alw ays strong in
'

the blue as w ellas the stillfiner
grades O f electricity represented by theindigo or violet, as in
iron , oxygen , cobalt, manganese, chromium, etc . T he red, espe

cially the finer grade of red, more properly called red- orange, is

not imparted by as many substances as some other colors, but by
those w hich are ever and everyw here abounding, such as hydro

gen ,
oxygen ,

n itrogen , etc .
,
so w e are notleft to perish w ith

the cold. T he tr in ity of colors, the red, yellow and blue, finds
represen tation in the three great elemen ts of H ydrogen , C arbon
and O xygen , w hich constitute so much of the w orld, including the
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w hole or alarge portion of the sugars, gums, starches, ethers,

alchohols,many acids and much of the substance of thevegetable
w orld.

XXII . M E T A C H R O M I S M .

I . M etachromism,
or thephenomena of color change in connec

tion w ith chemicalcomhinations, has been a mystery for

Why it is, that, w hen certain elemen ts are combined, bothlose‘

their original as in the un ion of C opper and oxygen w hich

forms the hlach ox ideof copper, or w hy the un ion of certain other

substances in equalparts exhibi ts the colorof one and obliterates
that of the other, as in common salt, in w hich the w hite color O f

'

the sodium appears, w hile the green ish yellow of the chlorine
becomes invisible w hy acids redden bluelitmus paper, or w hy

alkalies turn redlitmus paper blue ; w hy oxygen sometimes ap

pears w ith its characteristic blue w hen combined w ith some other

substance, or yellow ,
w hen combined inlarger proportions, or red

w hen used stillmorelargely, the blue becoming more and more

departed from as it prevails morelargely, these and similar ques
t ion s might w ell' nonplus the chemists untilthelaw s of chemical
affin ity, as founded upon a correct knowledge of atoms,havebeen

developed. A rmed w ith this atomic key, metachromism can be

made a scien ce, and the convertibility of forces be more and

more understood.

2 . I n hinary compounds, in w hich thermaland electr ic atoms

alternate w ith each other
,
the color of thesuhstance thus f ormed is

i’

usually that of the thermalor has ic atom. T he reason of this is

that themore thermalatom being broader mouthed, encases the

more electric atom and hides its color spirals.

’

(S ee C hap . T hird,
V I I , also XXXV I I) . I quote afew of themany examples , the

basi c atoms being w hi'te unless designated
P otass ium I odide (KI) , w hite. Iodine is blue- black

;

S odium Chlor ide (S alt, N aCl) , w hite. C hlorine, is green ish
yellow .

S trontium monox ide (S O ) , w hite. O xygen is colorless.

Calcium, yellow ish w hite. Calcium monox ide (L ime C aO ) , do.

Thorium, gray. T horma or Thor ium M onox ide (T hO ) , gray.

M agnes ium yellow ish w hite. M agnesia (M gO ) , do
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I and 2 are the broader atoms O f copper
,
1

being en cased in 2 and consequen tly _

losing the
2. effect of its color spirals, w hile in the case of 2 w e

havethe color S pirals complete
,
w hich must re

flect to the eye the reddish orange color peculiar
5 to C opper . 3 and 4 are atoms of oxygen ; 3 is too

narrow to receivei
'

2 fully, con sequently thecolor
S pirals of 2 are not con cealed. 4 , being another

narrow atom of oxygen, cannot encase 3 , couse

4
"

quen tly w e have the color effects of the oxygen
atom 3 , w hich,

w hen combined w ith the copper
color of 2 ,

w illgive a dark effect, that is some

times called hlach ox ide of copper . 4 1s encased

F ig. 1 63 , C ombined by the next atom
“

w hich is C opper
, and cOn se

A toms
quen tly its color effect islost. T hus w e have

half the atoms of each elemen t w hich produce color effects, and
so get the combined effect of both. I n the same w ay w e may
suppose the yellow atoms of gold to combineW i th theblue atoms

of oxygen to producea green effect.

4 . PR O G R E S S I V E C O LO R C HA N G E .

A s the electric elemen ts in a hinary compound predominate

more and more over the thermalor has ic elemen ts
, the color of

the compound tends tow ards the
'

red end of the spectrum, passing

perhaps f rom the hlue to
‘

theyellow -

g reen oryellow , then to the

orange, or red, or reddish hrow n in the outer verge of the red.

T hus

I n C hromium sesqu ioxide ( C r z O s) the color is green .

I n C hromium dio
'

xide ( C rO Z) the color is yellow -

green .

I n C hromium trioxide (C rO 3 ) , the color is red.

I n the above sesquioxide the electricalelement of oxygen ap

pears in quan tities half as great again as the
'

thermalbase chro

m ium,
In the dioxide tw ice as great, in the trioxide three times

as great . O ther electricalelements such as chlorine, sulphur,
etc . , follow the samegenerallaw , as w illbe seen below in thelist
of examples. But first w hat is the explanation of this mystery

?

I n the green above, a certain amount of the blue of the oxygen

combines w ith the yellow O f the chromium in the dioxide this
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blue fades In to the yellow -

green in w hich the yellow predomi

n ates ; w hile in the tr ioxide it is en tirely sw allow ed up I n the red.

I t w illbe seen by examin ing the structure of the atom
,
C hap .

T hird, V I I , 1 , 3 , that the dark- violet and violet spirals are the

highest up on the atoms
,
and thus must be the most externalat

the vortex,

'

the very poin t to be first struck by the impinging
atom w hich en ters this vortex . I s

_

it not eviden t then that the

atoms of oxygen w hich receive the neighboring atoms w ith
some force must first have the dark violet and violet Spirals
agitated by the pressure ? But w hen the dark v iolet spiralis
agitated, its affin itive spIralthe yellow -

green must respond toit
,

and w hen the accumulated oxygen brings force enough to dr1ve

in the atom alittle farther un tilthe pressure comes upon the

violet spiral, it is started in to motion and by reaction kindles the
aflin itiveyellow in to new life. S uppose now w e add alittlemore

oxygen still, un tilthe axialforce becomes great enough to drive
the atoms again st the indIgO and

’

bl'ue spirals w hich are especially
active in oxygen and other electricalatoms . T hese at Once start

the affin itive orange and red in to action and hen ce give the red

effect to the compound. But now the question may arise
,
w hy

do not the violet and blue Show also ? Because under suffic ient

pressure the atoms must w edge up against the blue and other
‘

ax ialS pirals so closely as to preven t their being repellen t of the
blue and violet elemen ts

,
and yet this very pressure must have

that reactive effect on the yellow and red portion of the same

spirals w hich w illin ten sify them. T he red and other thermal
colors have "

an especially good chan ce of becoming visible as

they connect directly. w ith the red and other thermalspirals of

the encasing atom
,
w hich are not con cealed by the con tiguous

atoms. I w illnow quote a few examples as corroborative of the

foregoinglaw
N itrogen monoxide( N ZO ) , transparen t.

N itrogen trioxide
—

( N itrous. oxide gas, N 2 0 3 ) ,
red- orange.

N itrogen tetroxide ( N ZO 4 ) , red.

B ismuth tr ioxide (BigO g) , straw -

yellow .

B ismuth pen toxide (Bi 2 0 5 ) , reddish pow der .

L ead monoxide or L
’

itharge (P hO ) , straw -

yellow .

R ed L ead or T riplumbic tetroxide (P b 3 0 4 ) , red.

L ead dioxide or puce (P bO g) , reddish brc w n .
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T in sesquioxide grayish.

T in dioxide ( S nO Z) , yellow ish.

G old monoxide, or A urous oxide (A uO ) , green .

G old trioxide, or A uric oxide ( A uO S ) , reddish b row n .

G old monochloride w hite.

G old trichlor ide (A uCl
3 ) , red crystals .

Iron monoxide, or F errous oxide (F eO ) ,
“pale green color,

speedily becoming red by absorbing oxygen from the air .

”

Iron sesquioxide, or F erric oxide (F eg0 3 ) , red.

“

Iron dichloride, or F errous C hloride ( F eClz ) , green .

Iron trichlor ide, or F erric chloride (F e3 Cl6) , red.

F errous iodide (F eI g) , pale green . Iodine becomes electrical
w henfavorably combined.

F errI C iodide ( F ez 1 6 ) , yellow ish red.

G ray oxide of M ercury (n O ) , a sub- oxide.

M onoxide of M ercury (H gO ) , or red precipitate.

C obalt dichloride (C O ClZ) , rose red solution .

C obalt trichloride (C O C 13 ) , dark red brow n .

M olybdenum disulphide (M O S 2 ) ,light blue-

gray.

M olybdenum trisulphide (M O S
3
black (blue and orange) .

M olybdenum tetrasulphide (M O S 4 ) , red.

S ulphurmonochloride (S C I) , yellow - orange.

S ulphur tetrachloride red b .row n

Potassium monoxide, or potassa(K2
w hite.

Potassium tetroxide (K2
O orange.

Potassium monosulphide (K2 S ) , reddish-

yellow .

Potassium disulphide (K2 S 2 ) , orange.

P otassIum pentasulphide (K2 S dark red- brow n .

C hromous chloride (C rClz ) , is first obtained “
as a

'

w hite

foliatedmass w hich dissolves ln w ater w ith great elevation of

temperature, yielding a blue solution ,
w hich, on exposure to the

air, absorbs oxygen w ith extraordinary energy, acqu1r1ng a deep

green color.

”

(F ow nes C hemistry, p . T he presen tlaw
w illS how w hy it is that oxyg en can thus produce a green effect

w ith chromium,
but a red effect w ith I ron

, et .c T he red prin

ciple of C hromium,
I S so inert (see spectI um) , that allthe blue

potency O f oxygen cannot make it visible, w hereas being active
i n iron ,

a verylittle oxygen can bring it ,

1nto
,

play, as even the

sesquioxide of iron is red. I n lead the red principle is still
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if severalpotassium atoms occur together, they w illen case each
other, and hide the red spirals, and yet the axialportion of the

same red S pirals, con stituting their chem icalaffin ity, blue, w ill
be rendered active and w illespec ially excite the blue principle
O f the oxygen atoms .

XXI I I . PR O O FS O F O T HE R O C T A V E S O F C O LO R

B eyond that w hich is seen hy the ordinary vis ion . S ome of these

are as follow s

I . T here is alarge portion of the sun
’
s rays both above and

below the ordinary visible spectrum. M uller says the rays

extend below the red more than tw o
‘

O ctaves . T o Show the

existence O f one of the octaves above the
‘

visible spectrum
,
I

quote the follow ing from Prof. R oscoe I t is perhaps w orthy
of men tion that the w avelengths of the solar Imes '

‘L
, O , Q,

are,

w ithin thelimits of O bservationalerror
,
half those of the -lines

A
,
B , C ,

as seen from the follow ing table,” in w hich the figures

give thelength of the w aves in ten -m illion ths of a millimetre
Length H alf of O bserved by

N ame of O bsgrver. of w ave. w avelength. M ascart.

A O bserved by A ngstrom 76 1 2 . I 3 80 6. L .

V andegW illigen
A ngstrOm

F raunhofer

D i
o
tscheiner Q .

-
. A ngstrOm

T he above facts w ould seem to sign ify that A and B, w hich

belong to the potassium of the visible scale, have their corres

ponding vibration s, w hich are tw ice as fine and rapid in L and

0 ,
w hile C ,

w hich is the man ifestation of hydrogen ,
has also its

fine corresponding half-length vibrations in Q ; in other w ords

grades of potassium and hydrogen tw ice as fine as those w hich

produce visible effects are represen ted by thelines I n the spec

trum called L , O , Q , just as certain tones in music may be

repeated in the octave above by mean s of w aves tw ice as small
and frequen t as those w hich form the originaltone. T he prin

cipaldifference betw een thelines A , B, C and L , O , Q is, that

in thelatter thelines are refracted more w idely apart than in the

former, w hich w ould go to S how that the octaves gradually
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increase in dimen sion s as w e go upw ard into the more volatile
trans- violet.

7

2 .

_

L eng th of Spectrum . Prof. S tokes .has Show n that the

bright sparks from the poles of iron , aluminum and magnesium ,

g ive offlight of,

so high a degree of refrangibility, that distin ct
bands are S ituated at a d istance beyond thelast visible violet
ray, ten I

tImes as great as thelength of the w hole visiblespectrum
from red to violet ! T hese bands can not, of course, be seen under

ordinary c ircumstan ces, but w hen allow ed to fallon a fluorescen t
body, such as paper moistened w ith (sulphate of) quin ine solution ,

they can easily be rendered visible or w e may photograph them

andmake themleave their impression on the sen sitive film.

“
I n

order that these highly refrangible rays .

may be seen ,
no glasslenses O r prisms must be used, as the rays of the highest refran

gibility cannot pass through glass; quartz, on the other hand,

permits. them to pass hen ce allthelen ses and prisms must be

madeof quartz
”

(R oscoe
’
s S pectrum

—

A nalysis, p . Allow ing
then for the increasedlength, of the upper octaves of color, and
c on sidering that the spectrum run s some distance below the red

,

w e mayp robably conclude that there are eight or ten octaves of

c olor in ordinary sunlight, not quite one of w hich
-

is V i sIble to the
ordinary human eye.

3 . A nother harmony hetw een the vis ihleand the i nvis ihleparts
of the spectrum w as poin ted out in the magnesium

-

spectrum by

S oret. . In exam in ing the tran saviolet portion of this spectrum,

M ascart found tw o groups of triplelines, w hich exactly resembled,
in generalappearan ce, the w ellknow n group oflines in green

w hich appears in the solar S pectrum at h. S oret has S how n that

if thelength of thew aves in the V I S Ible spectrum are represen ted
by un ity, the w

l
avelengths of t he higherlines w ould be repre

sen ted by
1
2

-

0 2
1
7
and —L

3 1
.

4 . S ir John H erschel, S tokes, H un t
, and other eminen t scien

t ists have beenled by their investigation s into the belief of other
grades of color besides those w hich are visible.

“We m ight
almost beled to believe

,
said H erschel

,

“
(from the eviden t re

appearan ce O i rednessmmgled w ith blue in the violet rays) in a

repetition of the prImarytin ts beyond the N ew toman spectrum .

”

5. T he M i ss i ng Colorf or '

the completion of one octave is imme
diately above the violet as the beginn ing of the next Color-octave

,
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or immediately below the red as the beginn ing of the ordinary
visible color - octave, the former being a

[

repetition of
’
thelatter,

only tw Ice as fine, just as the 8th in the musicalscale is the

repetition of the I st w ith w aves tw ice as small. “S ir John H er~

schelhas show n us that bylooking at the Spectrum w 1th a cobalt
blue glass, w e perceive a ray called by him the

‘
extreme red,

O f a crimson color below the ordinary red ray of the spectrum.

A gam,
by throw mg the spectrum on paper stained yellow by

turmeric, a ray of high refrangibility beyond the V iolet becomes
visible, w hich ray is of a peculiar .

neutralcolor and has been
called a g ray orlavender ray.

”
H un t.) I t may be remarked that

although the exact color above or. -below the visible S pectrum
cannot be perceived by ordinary human V I S I O n , or be brought to
our perception by any devices of glasses, ’

or saturated paper, O r
otherw ise, from being either too fine or too coarse, yet the above
experimen ts give a very good hint of it. I t is said to be crim
son below the red, but crlmson as defined byWebster is deep

red tinged w ith blue. I n other w ords it retain s a
‘little of the

blue principle O f the violet, as every color must possess some

elemen ts of the con tiguous color or colors, for according to the
proposition of this paragraph, the immediate trans red portion

must be the upper note of an invisible scale of colors w ith the
violet principle just beneath it. A gain the immediate trans

V iolet portion is calledlavender, butlavender itself is a kind O f

a violet-gray, and this comes from its proximity to the violet,
and its comprising more orless of the darkluminelles above
theV isible spectrum.

6. T his invisible color approaches the red far more than the

blue in appearance, although it retains some blue cast at the

beginn ing O f each chromatic scale, not far fromthe culm inating
poin t of heat some portion of w hich it is probable that w emay
see just below the red. T helast syllableof its name, thermel,
should be pronounced w ith sufficient distinctness to distinguish

it from the adjective thermal.
7 . Perhaps the crow n ing proof that there

'

are different grades
O f colors beyond those usually visible, is that many persons
have seen them, espec ially w ith the outw ard eye closed. T he

eminen t scien tist, Baron R eichenbach, of V ienna, by mean s of

thousands of experiments w ith S ixty person s, includingladies,
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can see the odic and psychic lights. T helow er thermelis
probably too coarse for any human eye to take cogn izance of. T he

upper grades of thermelare near the culminating poin ts of heat

for their color- scales, but this heat is .too fine for ordinary per

ception , or for measurement by thermometers.

1 0 .
If the visible grade of colors comes from the action of the

I st spirillae of atoms
,
the' O dic or secundo grade probably comes

from the 2 d spirillae, and the Psychic or T ertio colors from - the

3 d spirillae. F iner colors w ould necessarily, then , come through

a finer atmosphere,
unless there are more than three grades

of spirillae in the atoms of the ordinary coarser atmosphere. I t

is reasonable to suppose that the grades of spirilla: of the same

atomare an octave apart, otherw ise there w ould be discordan t
action as it seems to me. N ature w orks not only on mathemat¥

icalbut on harmon ious principles . But if w e are to judge of

allthings by allother things, as w e find w e may do in harmony
w ith nature

’
s un ity of plan ,

and know ing as w e
.

do, also (see
C hap . F irst, XV I ) , that allthings are on thelaw of gradation ,

finer elemen ts dw elling in the coarser, stillfiner ones in those,

and so on ,
then w emust conclude that there are finer atmospheres

w ithin the coarser on the samelaw . T hus w e w ould conclude
that there must be a finer atmosphere for the odic lights, an
other stillfiner for the psychiclights, etc. F or corroboration of

this, see C hapter N in th, I I I

XXIV . C OLOR A S R E LA T E D T O T A S T E .

We have already seen (XII) , that substances w hich give
burn ing sensations to the taste, as black pepper, capsicum, etc . ,

are apt to be black and red, and belong generally to the thermal
end of the spectrum,

although transparen t elemen ts being both
thermaland electrical, often produce burn ing and very piercing
sensations . S w eel‘s belong to both the thermaland electrical
colors w ith a preponderance of the thermal: acids to both

the thermaland electricalcolors, w ith a preponderance of the

electrical, especially the electricalblue of oxygen , although in
nearly allac ids a smallamoun t of the w arm elemen t of hydrogen
exists. T he alkalies have a greater preponderance of thermism

than the sw eets ; the alconols stillmore being fullof the fiery red
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prin ciple of hydrogen ,
w hile the saline taste has both thermism

and electricity nearly balanced . I n produc ing the pleasing effect
of sugar (C 1 2 H 2 2 0 1 1 ) upon the taste, the carbon plays more

especially over the surface of the papillae of the tongue, k indling
the nerves ; the hydrogen also spreads more directly over the
surface of the same, an imating the blood, w hile the oxygen , w ith
its cooling axialforce, penetrates more interiorly into the papillae, and thus combined w ith the more exterior forces

,
holds them

in a pleasan t equipose w ithout allow ing any over stimulus. I n

ac ids, the oxygen is more abundan t and the pierc ing principle
stronger ; in alkalies and alcohols the burn ing pr inciple is in
ten se as in ammon ia (N H S ) , C austic Potash (O KH ) , S trychn ine

(C 2 1 H 2 2
N
2 2
0 ) and common alcohol( C 2 H 6

O . ) I t w illbe re

membered that carbon ,
hydrogen , potassium, etc . , belong to the

thermalor red and yellow prin ciples . A very strong predomi

nance of cit/oer t/z’

er in isin or electr icity in a substance
,
is dis

tressing to tlze tasteand ve7ypoz
'

sonons in its effects

XXV . C OMPLEXION A S RELATED T O S UN L I G HT .

I . D r . F orbes W in slow says :
“ Black , brow n and copper col

ored skin s are observed among those w ho reside in tropicalcli
mates in proportion to the in ten sity of the solarlight, and the

degree to w hich the body is exposed to its influence. T he dis

coloration oi the skin is not
,
how ever, perceived among thosew holive 1n temperate and cold region s. A s w e approach nearer to

the pole'

t
‘he skin assumes a brow ner cast . T his is evidenced

among the L aplanders, E squimaux and G reenlanders. I n the

A rctic regi ons, there cannot be said to exi st any n ight. H ere a

constantlight prevails, if not from the sun , yet reflected from the

snow and ice, or emitted by the aurora borealis .

”

( Influen ce of

L ight. ) T his darken ingp r brow n ing effect is thus very properly
explained as coming from the amoun t oflight, and yet alittle
farther along D r . W inslow says that the w hite color of an imals
inhabiting the polar region is attributable to the absence of in

ten se sunlight . I t seems alittle in con sisten t
l

for the D octor

thus to sign ify that the people of the A rctic region s are sup

plied w ith an almost ceaselesslight w hich,
he admits, causes

blindness, etc . ,
and yet the an imals are w hitened by

“
the ah
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sence of intense sunlight. I t w ould doubtless be a better

explanation to say that the an imals are made White there by the
in ten se cold and electricity, as w e have already seen in this
chapter, X, the tendency of cold to

‘

w hiteness of effect, as in

snow ,
frozen carbon ic acid, pale countenances, etc.

2 . T he sun causes its yellow and brow n effect from driving
themolecules of carbon in to the skin , thus tann ing and toughen

ing the cuticle. T he cold of the far north prevents the people
from becoming as dark as they

'

are
'

in the torrid zones. D r.

W inslow says Intemperate
'

persons, addicted to vinous pota

tions, have a sallow and olive-hued complexion . T he dark and

d ingy color of the pigmy people w ho live in high northern

latitudes, arises principally from the fish and oils of a rancid and
often offensive character, upon w hich they mainly subsist; T his

kind of diet is believed not only to affect the color of the skin,

but to cause a diminution of the stature of this race, in couse

quence of their blood being difficult of assimilation and defective
in nutrition .

”

3 . S o far as intemperance darkens the skin , the inhabitants of

the temperate zones drink more than they do in the frigid, and
have moremiasma,

‘

also, to make them bilious and yellow , and

more than that, w hen they eat pork and fat, especially in w arm

w eather, they have not the amount of keen , electricaloxygen to

help them digest this in the shape of fatty foods, that
their northern neighbors have. T he carbon ,

belonging as i t does

to the thermalsubstances, needs an affin itive principle of elec
t ricity for its proper digestion , for w hich reason it is more safe
to eat it in w in ter than in summer, and in cold than in w arm

climates.

XXV I . S UMMA T I O N O F PO I N T S I N C H R O MO C HE MI S T R Y .

I . Spectrum A nalysis, w /tic/t nasproved incomparaoly moreexact than
any other metaod of ascertain ing M e anemicalproperties of oodies

,
is

f ounded on tnefagt t/tat any element
,
w /zenlzeated untilit oecomes incan

descent or is converted intoluminous vapor , manifests its cnaracter . in M e

gradeof color zo/ziclz it radiates.

2 I nstead of tnere being
'

seven colors in tne solar spectrum,
titere are

many t/zousands of s/iades and tints of color . S ir D avid B rew ster
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I 3 . T ransparent Fluids, though abounding in both thermaland elec
tr icalpotencies, havemoref requently apreponderance of electr icity .

I 4 . T ransparent solids,f rom their thorough polar iz ation , are on the

w hole unequaled in hardness .

I 5 Allsubstances underf ree chemicalaction , tend to repeland stima

late those having the same grade of color w ith themselves. A mong

many application s O f this rule w e may note how in therapeutics

the red- colored substances stimulate the arterialblood, yellow
and orange

~

ones the nervous system, including cerebralstimu

lan ts
, emetics, purgatives, diuretics , etc .

16. Allsubstances underf ullchemicalaction tend to attract, or

combine in harmon ious un ion , those
-

substances w hose colors have a

chem icalafi n ity w ith their ow n . T his rule accoun ts for the

blue of the sky and ocean
,
the green of theleaves, the‘law s of

germination ,
V i sion , chemicalaction in therapeutics, the har

mon ic con trast of colors in nature, the healing pow er of sun

light, photographic action ,
H omeopathic tr iturations,and many

other things.

I 7 . N ot only can i t be show n that sunlight is an actualsub
stance capable of being collected

,
measured and con trolled, but the

very materials of w hich each color is composed can be g iven , and

thelaw of its movemen t explained. T his is not denying that the
undulatory theory oflight has importan t features of truth in it.

1 8 . Thelaw of M etachromism show s w hy it is that in binary

and some other compounds, the increase of oxygen and other blue
f orming elements, develops the red end of the spectrum,

w hile the
increaseof potass ium,

hydrogen ,
and other red or yellow y‘orming

elements, tends to increase the afi n itive blue or violet.

1 9 . F acts made hnow n by the spectroscope, analog ies and the

experience of those persons w ho have a more inter ior vis ion de

veloped,
show the ex istence of more refined and beautif uloctaves

of color beyond those w hich appealto the ordinary vzszon . They

show also that the ordinary vis ion cannot tahe in quite onecom

plete scale of colors , the heat color below the red in the spectrum,

w hich is termed thermal, being invis ible.

2 0 . D ifl
'

eren t colors have relations to taste, such as sw eet, sour,

alhaline
,
saline, burn ing , etc.

2 1 . T he complex ion of people in difl ’

erent z ones of the earth is

modified by the sunlight.
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C H A PT E R S IXT H .

C H R O MO T H E R A P E UT I C S , O R C H R O

M O P A T H Y .

I . T H E H EAL ING PO WE R O F C O LO R .

T his must be quite evident to the reader by this time,
especially as, in thelast chapter, w e saw the w onderfulpow er of

color repulsions and color affin ities, and saw also that allthings
man ifest their potenc ies by means of color. T his being true,

then, w e may construct a more exqu isite and exact M ateria

M edica , and erect a standard of medicalpracticebased on prin

c iples of almost mathematicalprecision . N ot only may w e, by
means of the princ iples alreadylaid dow n , judge of the medical
potencies of the coarser mineralelemen ts,but of the finer poten

c ies of the vegetable w orld, of w ater, air, electricity, and mag

netism, and the stillfiner forces of the
‘

sunlight. S unlight
constitutes a truly celestialmateria medica w hich, according to

pr1nc1ple XV of C hap . F irst, must be more safe, effective and

enduring than the cruder elemen ts, in case w e know how to

controlit .

I I . C O MP A R A T I V E F I N E N E S S O F H E A L I N G E LE M E N T S .

M inerals are at the bottom Of nature
’
s scale O f forces, being

so crude that the most of their particles are unable to float in

the atmosphere, and consequen tly are held dow n in themidst of

earthy substances. T he vegetable w orld w hich constitutes the

direct food of man , is S ifted of the coarser mineralelemen ts by
a beautifuland ingen ious process, the carbon and some other of

the finer elements of thesunlight and atmosphere being received
into the plan t'

or vegetable from”the sky, w hile the elemen ts
that come from theearth are strained of their coarser ingre
dien ts by the spongioles of the root and absorbed only in a
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liquid state. I t may readily be seen w hy cereals and fruits,

grow ing, as they do, above ground and drinking in the refined
elemen ts of the sunlight so freely, con stitute a higher gradeof
food or food-medicines than the roots, tubers, and bulbs, such
as radishes, potatoes, on ion s, etc . , w hich grow under ground.

Water ow es its healing pow er, I st, to its clean sing character, and

2 dly to i ts electricity, combined also w ith a goodly amount of
“

thermism. T he electro-magnetic machine also presents similar
grades of fine elemen ts, inasmuch as,like w ater, it combines

galvano, magneto and other grades of electric ity. Pure air

furn ishes a somew hat more etherealcombination of elements
than w ater, as it includes those w hich are suffic ien tly volatile to
fl oat, and presen ts fine ethers, w hfch

'

during the day
- tim

‘

e are S O

constan tly under the action of sunlight. But the finest potency
of all, of w hich w e can availourselves ln the externalw orld

,

comes from the sunlight, the only know n elemen t w hich tran

scends it in fineness, being the psycho-magnetic radiation from
highly organ ized human -beings . By understanding the etherio

atomic law w e see at once how allthings must incessan tly
radiate their peculiar essen ces and ethers, allethers partaking
more orless of the substances through w hich they pass, the
finest substances having the finest emanations.

I I I . T H E H E A L I N G POWE R O F R E D .

I . A ccording to principles XIX andX X in thelast chapter,
red must stimulate and increase

,
the action of the w arm red

principle in the human system,
as for instance, ,

the arterialblood,
and also act as the harmon iz in g affin itive element of the cold
blue principle, w hich causes blueness of veins, paleness of

countenance, etc . E xamples have already been given , but a few

examples quoted alittle more minutely in the exact
x

w ords of the

U . S . D ispensatory and other recogn ized authorities, w illhelp
the better to establish the principles of not only the red but

other colors, so far as drugs are concerned ; having established
w hich, w e may be sure from the un ity that reigns throughout

nature, that the same principle in Sunlight and every w here else
must produce similar results, the difference bein g that fine

elementslike the sunlight are more penetrating, safe, and en

during than coarse drugs.
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IV . H E A LI N G POWER O F R E D L I G HT .

R edlight,like red drugs, is thew arming element of sunlight,
w ith an especially rousing effect upon the blood and to some

extent upon the nerves, especially as strained through some

grades of red glass w hich admit not only of the red but the yellow rays, and thus prove valuable in paralysis and other dormant

and chron i c conditions. T he follow ing facts are quoted from
D r. S . Pancoast’s new w ork, en titled Blue and R ed L ight

‘

I st C A S E — PA R A P LE G I A (PA R A LY S I S O F BO T H L E G S ) .

M aster F .
, aged 8 years, had a tedious convalescence from a

severe attack of diphtheria, w hich w as suddenly interrupted by a

very severe attack of paraplegia ; theparalysis w as almost com

plete he could not w alk and could stand only w hen supported

by a table or chair. We had him arrayed en tirely in w hite and

placed in strong red baths from one to tw o hours at a time ; soon

after being placed in the redlight he w ould fallasleep , and a

profuse perspiration burst forth,
saturating his underclothing ; In

three w eeks he w as w alking firmly, and in tw o mon ths w as per

fectly w ell. M ore than tw o years have since elapsed and he has

continued in perfect health.

”

2 d C A S E — C O N S UMP T I O N I N T H E T H I R D S T A G E .

M rs . H . , aged 3 5 years . T his w as a case of consumption

in the third stage, w ith bothlungs involved, theleft hepatized
w ith mucu

’

S
'

rale through the upper third, and crepitation in the

apex of the rightlung ; sputa ’

C O pious, amoun ting to half a pint
in tw en ty four- hours ; her expectoration w as a yellow ish,

ropy
and frothy mucus andpus, a portion of w hich sank in w ater ; she

had severe n ight- sw eats, and chills or creeps regularly at I I

o
’
clock, A .M .

, follow ed by fever w ith flushed cheeks .

” ‘

D r . P an

coast proceeds to show that her paren ts and most of the family
had died w ith consumption . H e continues — “ I placed M rs.

H . under red baths regulated by the effects produced. I n tw o

w eeks improvemen t began to man ifest itself in allher symptoms

in another w eek the mucus rale became a sub-mucus
,
then suc

cessively a crepitant and a bron chial; soon respiration w as re

sumed through the entireleftlung, and the crepitation at the
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apex of the rightlung disappeared expectoration improved and

the cough becameless frequent andless distressing w ith the
Improvemen t in these symptoms the chills and fever and the

dyspnoea disappeared and .her strength rapidly increased ; in tw o

months and a half, the only remain ing trouble w as a slight hack
ing cough arising from an irritated throat. D r. Pan coast pro

ceeds to state that she remained w ellbetw een one and tw o years,

and then ,
from assuming extra duties, caught a severe cold ‘

w hich

developed in to pneumon ia and finallyled to her death. H e says

that “ in an active and extensw e practice covering more than 3 0

years, w e have never know n or heard of a case of
'

consumption

at S O advan ced a stage successfully treated.

~H er recovery w as

en tire.

I f in the above case a deep blue glass had been used for

her head,
and beneath this some red

, and then yellow ,
and then

red for thelimbs, it w ould doubtless have been a stillmore
potent combination .

3 d C A S E — C O MP LE T E PHY S I C A L E XHA U S T I O N .

M r . R .
, years of age, an Overtaxed and prematurely

w orn out man of business became involved in finan cialtroubles,
mind and body w ere continuously on the rack, he could

neither eat nor sleep normally, and atlast complete physical
exhaustion and nervous prostration naturally came upon him

,

for nature c ould endure no more. T he first w arn ing w as severe

pain s
r in the back of the head, soon follow ed by shortness of

breath,
flutterings Of heart, compressible pulse,loss of appetite,

con stipation and phospatic urine.

if We determined to try

the redlight treatmen t, especially as his prostration w as unat

tended by any indication of morb id irr itability, and in allour
experience as a phys ician ,

w e have never w itnessed more re

markable beneficialresults than w ere at once produced by the
red ray in this case. T he very first bath had the most en

couragi ng effect : it acted as a ton ic both upon mind and body.

dispelled his gloomy apprehen sion s and gave vigor to his physical
function s. C ommencing w ith smalldoses, w e gradually in creased
them un tilassured that w e had reached the most effective dose
in proportion of red to plain panes and inlength of bath. M r.

R . rapidly improved, notw ithstanding his continued atten tion to
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busmess. F rom the first he slept more refreshingly, ate w ith
better relish, his bow els became regular, and the secretion s of

his kidneys recovered the healthy appearance. T hree w eeks
treatmen t sufficed, and there have been no S ign s of relapse.

”

4th C A S E .

—UT E R I N E A N D N E R V O US PR O S T R A T I O N .

M rs. S .
, 45 years of age, had naturally a frailcon stitution ,

w as from youth w eak and delicate, w ith a tendency to nervous

prostration ; easily desponden t, and ready to give up w hen ill.
H er naturalw eakness had resulted in and been augmen ted by
uterine difficulties w hich had con tinued for ten years, and had

atlast broken dow n her en tire system
-

,
i

w hen she called on us for

professionaladvice. H er condition w as such that the slightest
exertion completely overcame her and sen t her to bed for days

at a time ; the influence of the change oflife,’had brought on
the cri si s I n an illness that kept her bedfast, w hich w as directly
attributed to a brief visit to the C entenn ialE xhibitiOn ; but this
last w as but a feather in the balance— the attack w as impending
and the excitemen t of the visit only hastened it. We applied
the blue and redlight treatmen t, alternating not at equalinter
vals

,
but according to variation s in her symptoms . H er re

covery w as rapid and permanen t— a Whole day at the C entenn ial
some time afterw ards did not over fatigue her. S hehas en joyed

better health un iformly since the treatment than ever before.

”

V . WHE N T H E R E D I S IN JUR I O US .

1 . R ed is in jurious, of course, w hen there is already too much

of the red, or inflammatory condition of the system,
Such as the

predominance of red hair, very rubicund coun tenance, or feverish

and exc itable condition generally.

I ron , the preparation s of w hich abound in thered, is contra

indicated in inflammatory diseases, producmg, w hen in judic iously
employed,

heat, thirst, head-ache, difficulty of breathing and other

symptoms of an excited c irculation ; con tra- indicated in the

sanguine temperamen t generally.

”

2 . T he same is true of the other red elements, or of elemen ts
in w hich red abounds in the S pectrum, but the principle is too
obvious to need further examples . T he exciting effect of red
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V I . T H E H E A L I N G PO WE R O F Y E LLOW A N D O R A N G E .

We have seen in thelast chapter (XIX, 3 ) thelaw by w hich

thenerves become stimulated, moreespecially by theyellow color,
and to some exten t by the orange and even the red, these prin

c iples being in cluded in the substance of the nerves themselves.

We have seen that the moreviolen t nerve stimuli include some

thing of the red or orange as w ellas the yellow ,
that drugs taken

in ternally, w hen suffic ien tly active and exciting and Working, no
doubt, to some exten t upon the vascular as w ellas the nervous

tissues O f the stomach, cause that qu ick repulsive action w hich

is termed E ME T I C 3 that those drugs w hose yellow pr inc iple
w orks somew hat more slowlv,

do n O t
“

exert their expansive and

repulsive action un tilthey reach the bow els and thus con stitute
LA XA T I V E S

,
or w hen sufficien tly active, P UR G A T I V E S that certain

drugs w hich have an affin ity for theliver and bile
, causing them

to act, are called C HO LA G O G UE S that those w hich stimulate the
kidneys are called D IUR E T I C S those w hich stimulate the uterus,
from some spec ialaffin ity they may have for that organ , are
called E MME N A G O G UE S those w hich stimulate the nerves of the

skin and to some exten t the vascular glands in a w ay to cause

perspiration are called D I A P HO R E T I C S those w hich stimulate
the nerves of the skin and callthe blood outw ard un tilthe sur

face becomes reddened are called R UBE FA C I E N T S . I n allcases
yellow is the cen tralprinCiple of nerve stimulus as w ellas the
exc iting principle of the brain w hich is the foun tain head of the

n erves, although, as w e have seen
,
themore violen t elemen ts Of

stimulus approach the red
,

“

espec ially w here vascular action is

called forth. T hose elemen ts w hich act more directly to exc ite
the brain , are called C E R E BR A L S T IMULA N T S . I w illgive a few

examples of the differen t drugs and foods w hich belong to the
various departmen ts of nerve action

V I I . E ME T I C S
,
Y E LLO W W I T H S O ME R E D A N D O R A N G E .

I . I ndian H emp ( A pocynum
'

C annabin um) . T he root is of

a yellow ish brow n w hile young, but dark chesnut (red brow n)
w hen old

,
w ith a nauseous acrid taste. T he in ternalligneous

part is yellow ish w hite.” Pow erfully emetic and cathartic
,

sometimes diuretic .

”
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2 . L obelina . T he active prin c iple oflobelia is a yellow ishliquid L obelia is emetic, occasionally cathartic, diapho

retic, etc .

3 . T artar E metic (KS bC 4 H 4 0 7 H
2
O ) , a w hite crystalline salt,” w ith the yellow ,

orange and red allstrongly developed
in the spectra of its elemen ts . A ccording to

’

the close it acts
varlously as a diaphoretic, diuretic , expectoran t, purgative and

emetic

4 . Bloodroot (sanguinaria) . T he Whole plan t is pervaded
by an orange colored sap. T he color of the pow der is brow n ish

red.

”
T heleaf is yellow ish green on the upper surface, paler

or glaucous on theunder, and strongly marked, by orange
- colored

vein s.

”
S angu inaria is an acr id emetic, w ith stimulan t and

narcotic pow ers .

5. T he fact that emetics dealso much In the red as w ellas in
the yellow principle show s that they act more or less upon the

blood and muscular tissues as w ellas the nerves .

“T he action

of an emetic is
.
directly or indirectly upon the nerve cen tres that

supply these muscles.

9* Allemetics acting through the blood
produce more orless depression .

”

(H artshorne) . E metics act

princ ipally upon the pneumogastric nerve

V I I I . L A XA T I V E S A N D P uR G A T I V E s— Y E LLO W T H E P R I N C I P A L
C O L O R , O R R E D I N D R A S T I C PUR G A T I V E S .

I . P odophyllum or M ay A pple.

“Y ellow ish green petioles .

T he fruit is lemon yellow ,
diversified by brow n ish spots .

T he pow der islight yellow ish gray.

”
A n active and certain

cathartic I n some cases it has given rise to nausea and vom

iting.

”
A hydragogue and

'

cholagogue. T he office of a

C holagogue is to cause a flow of bile, w hich is of itself a yellow
or yellow green fluid that has alaxative effect as it passes
in to the duodenum andlow er bow els .

2 . S enna
, (C assia M arilandica) . Flow ers beautifulgolden

yellow the calyx is composed of five ovalyellow leaves the

stamen s are ten , w ith; yellow filamen ts and brow n an thers .

”

A n efficien t and safe cathartic .

3 . Colocy nth (colocyn this) . “ Flow ers are yellow . F ruit

yellow w hen ripe.

”
C on tain s a w hite spongy medullary mat

ter .

”
A pow erfulhydragogue cathartic.

”
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4 Copa iba .

“ A transparentliquid of a pale yellow color.

I t is stimulant, diuretic,laxative.

”

5. Gluten , phosphate of lime, etc . , w hich Constitute the hard

yellow portion of grains near the externalportion, are somew hatlaxative.

6. F igs (F icus) . T he. best are yellow ish or brow n ish.

F igs are nutritious,laxative and demulcen t .

”

7 . M agnes ia (M gO ) . T he yellow -

green princ iple strongest

ln the spectrum of magnesium. A n tacid andlaxative.

”

8 . M agnesium Carbonate (M gC O 3 ) . T he yellow strong in

both carbon and magnesium. L axative.

9 . Castor O il(Oleum R ic in i) .
“ Y ellow ish. A mild ca

thartic .”
I O

«

Olive O il(Oleum Olivae) . Pale yellow or greenish yellow . N utritious and mildlylaxative, given in case of irritable
intestines .

I I . S ulphur is pale yellow laxative, diaphoretic, etc .

1 2 . M agnesium S ulphate (E psom salt, M gS O 4 ) , has the

strong yellow principle of magnesium and sulphur, but is toned
dow n by the coolblue of oxygen , so it is called “

a mild and

safe cathartic, a
“
refrigerant, etc.

1 3 . E ggs (O vum) . T he yolk in its raw state is thought to

belaxative.

”

I 4 . P runes (P runum) Y ellow ish brow n or orange brow n .

L axative and
‘

nourishing.

I 5. P eaches have a yellow ish pulp .

’

G en tlylaxative.

I 6. Cape Aloes (Aloe) . Pow der green ish yellow .

”
C athar

I 7 . M any more S imilar examples could begiven, but these are

quite suffic ient to establish the potency of yellow as connected

w ith the nerves of the bow els. I w illquote. the follow ing, how

ever, to Show that w hen w e appealmore to the red principle w ith
drugs w e reach the coarser elements of blood and thus produce

a more severe and drastic effect than w hen dealing more ex

elusively w ith the finer elements of the nerves

I 8. G amboge w hen broken is of a un iform reddish orange,

w hich becomes a beautifulbright yellow .

”
G amboge is a pow er

fuldrastic hydragogue cathartic ,
very apt to produce nausea and

vomiting, w hen given in the fulldose.

”
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IX . H E A L I N G PO WE R O F Y E LLOW L I G HT A
‘

IDE D BY S O ME R E D
A N D O R A N G E z— L A XA T I V E , A N IMA T I N G

,
E T C .

I st C A S E — C O S T I V E N E S S .

In a case of costiveness at my office, during the month of

June, Ilet the sunlight pass . through some yellow - orange glass
of a hue w hich is usually termed yellow ,

and over w hich I had

placed alen s to concen tratethe rays the better at certain poin ts .

I gradually‘

moved the focus of the yellow light over the w hole
bow els but especially over the descending color on theleftlow er
s ide. C ommencmg at 2 R M

, I con tinued the process for 1 0

minutes. T he persp i ration w as _ started over the w hole body,
although the thermometer stood at onlv 7 0 ° F . I

'

n 5minutes af

ter receiving thelight, the bow els commenced the rattling mo

t ion similar to w hat is experien ced w ith physic, and in 1 8 min

utes a gentle passage w as caused, and that w holly W ithout pain .

S ome persons w ould require 2 or 3 times aslong an application
as the above. I have caused the same results w ith the chromo

disc to be described hereafter . A ny deep yellow glass w ould
act in the same w ay, but the yellow - orange hollow lens w hich,
the author has devised, is more prompt and effective than any

other in strumen t, and charges the w ater w ithin for internaluse
w hile it is being used externally.

2 d —C A S E .
— BR O N C H I A L

‘

D I FF I CULT Y .

I n a case of C hron ic bronchialirritation ,
I used the chromo

disc over the breast, strain ing a hot sunlight thus concen trated by
reflection ,

through yellow glass . I n less than a minute I w as

able to rubricate the S kin . I used it about I 5 or 2 0 minutes each
day for severaldays. T he pat ient felt uncommonly an imated

and clear in his men talperception s, and his bronchialdifficul
t ies gradually decreased. T he same result w ould

,
of course, be

produced by mean s of yellow glass w ithout the chromo-disc, by
taking alonger time, or even by hot sunlight, by taking a still
longer time. T he C hromo L en s to be hereafter described is

entirely unequalled in the rapidity and pow er of its action .
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E T C . 29 1

l

-

3 d C A S E
— C O S T I V E N E S S C UR E D BY C HA R G E D WA T E R

, etc .

Know ing as I did the pow er of the yellow and orangelight
to act upon the system directly, I concluded at once that it must

have the pow er of so charging other substancesthat they w ould
act upon the system in the same w ay, and as ordinarylamplight
and gaslight abound in the yellow - orange principle of carbon ,

etc . ,
I w as confiden t that they might be used w ith yellow glass

to good advan tage.

H aving been costive for a few days I held a smallhalf-ounce
amber colored vialof w ater close to a kerosenelamp for 7 min
utes, before retiring, and then drank it . I n the morn ing I had

tw o gen tle passages w ithout any pain, and for w eeks experienced

no return of costiveness . T his is a good example to show the

enduri ng character of the cures w rought by the finer elements .

4th C A S E
— A NIMA T I N G A N D LA XA T I V E E FFE C T of D o.

T he follow ingletter from
/

M r . E . N orris, A rtist, 59 C olumbia
st. ,

Albany,
N . Y .

,
w illexplain itself

D r. Babbitt : M y D ear S ir — I have tried the novelexperi
men t of the yellow light and have been aston ished at the results .

I have found w ater charged w ith the sun
’
s rays through yellow

glass to be an absolute and to me unfailing cathartic in small
doses a gentlelaxative, and in allcases exhilarative to the

Spir its. What its qualities are beyond these effects I do not

know , but this much seems certain and it is marvelous . T o me

it is a great blessing,
and I shallremember you w ith kind feel

ings. I am quite w ell, made, and kept so, by the yellow light
5th C A SE — D o

A ladyof E ast T ennessee, w ho had suffered w ith constipation

and feeble health for‘

many years, w as advised to drink w ater

charged in
‘

yellow bottles. S he w rote me that she w as drinking
w ater charged 1n yellow w ine bottles, and asked me to send her

bottles of the r ight Shade of color, remarking as follow s :
“ M y

bow els have been acted upon now five successive days . I am S O

delighted that I can scarcely w ait the in terven ing time before re

ceivingyours . I had not then gotmy yellow chromolenses ready,
and so had to recommend the poor substitute of yellow bottles.
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6th C A S E .

—C O S T I V E N E S S A N D H E MO R R HO IDS .

M rs. C . A . von C ort, O f N ew Y ork
,
author of H ousehold

T reasure and M edicalA dviser, and alady of considerable
medicalexperience, received from me a bottle of sugar of milk
w hich I had charged w ith yellow -orangelight, and the usual
dose of w hich w as an amoun t aslarge as one to three peas .

C oncern ing its effects she w roteme the follow ingletter, speak
ing of her . experience In giv1ng to M rs. V anKeuren ,

of M or

risan ia, and enclosing a note from thelatter
M rs. V anKeuren has suffered w ith hemorrhoids so severely ‘

that allordinary purgatives w hich her physician s have given her,
cause intense pain , and prove very prostrating. Y our medicine
charged w ith the yellow -light is elegan t, and w orks gently and

admirably.

”
C . A . V O N C O R T .

T he follow ing is M rs . V an Keuren’sletter :
“ M rs . von C ort — Please tellthe doctor that the medicine

you gaveme has had the desired effect.

'

T he firstn eeded alittle
assistan ce, thelast one after 2 4 hours relieved me w ithout help
almost free from pain . I feeleasier to- n ight than I have been
for months .

T he first dose w as doubtless too small, on account of her

great costiveness . I n severe cases it w ould be w ellto take tw o

to four teaspoon fuls of C harged w ater before each meal, un tilthe
bow els move, or even every hour in an emergency. T he w ater

can be charged somew hat in a few minutes of bright sunlight,
but

_

I
_

allow mylen ses tolie out of doors on the w indow ledge
w here thelight can str ike them con stan tly, mean time putting in
fresh w ater every tw o or three days in hot w eather to keep it
pure. I have tested the pow er of w ater charged in these yellow
orangelen ses in a great number of cases, and un iformly w ith the
same effect, excepting w ith tw o or three person s w hose bow els
w ere already in a positive and active condition . W ith these no

change w as discovered. I also had a patien t w hose bow els w ere

so very much con stricted as to resist allordinary medic ine, and
w hich resisted a single dose or tw o O f the charged yellow w ater,

but I feelconfiden t that if the w ater had been taken hourly the
proper result w ould have been accomplished duri ng the day

I use deep bluelenses for w ater to check diarrhoea, or inflam
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G ently stimulan t, w ith a particular tendency to the urinary or

gan s, produc ing diuresis, andlike allS imilar medic ines, exciting
diaphoresis w hen c ircumstances favor this mode of action .

”

7 . O ilof S avine (Oleum S abinae C I O H 8 ) C olO rless or

yellow ,

’

has also "

the red princ iple of hydrogen, is
,
st1mulan t,

emmenagogue and actively rubefac ien t .

8 . M ustard (S inapis) . Black mustard seeds are of a deep
brow n color, slightly rugose on the surface, and in ternally yellow .

White mustard seeds are of a yellow ish color andless pungen t
taste. M ustard seeds act as a gen tlelaxative.

. I ts pow der
made into a poultice, or S i napism

,
is an excellent rubefac ient.

”

XI . C E R E BR A L S T I M U L A N T s z— Y E LLOW W I T H, S OME R E D A N D

O R A N G E .

"

I . O pium is reddish brow n or deep faw n— w hen pulverized,
a yellow - brow n pow der . O plum I s a stimulan t narcotic it in

creases the force, fulness and frequency of the pulse, an imates

the S pirits and gives new energy to the in tellectualfaculties.

I ts operation is directed w ith peculiar force to thebrain, the
functions '

O f w hich it excites even to in toxication of delirium.

”

A fter this comes the reaction in the form of Sleep
,
then fignausea,

headache, tremors— allthe secretion s, w ith the exception of that

from theS kin , are either suspended or dimin ished ; the peristal
tic action O f the bow els islessened,” etc

2 . S aff ron (C rocus) ,
- has a rich deep orange color . I n

smalldoses it exhilarates the spir its and pfoduces sleep inlarge
doses gives rise to headache, in toxication , delirium, etc .

Valer ian (V aleriana) . “T he pow der is yellow ish gray. I t

is gen tly - stimulan t w ith an espec ialdirection to the. nervous sys

tem . I nlarge doses it produces a sense of heavmess, pain in

the head, etc .

4 . E ther is a colorless fluid
,
but strong in theyellow princ1ple

of carbon and the red princ iple of hydrogen (C 4 H 1 0
0 ) E ther

is a pow erfuldiffusible stimulant, possessed also of expectorant,
an tispasmodic and narcoti c properties .

”
I ts effects are ih

creased arterialaction w ith delirium and dimin ished sensibility;
follow ed by uncon sc iousness, .

etc .

5. IVater , charged w ith yellow and some redlight through
a yellow chromolen s, is stimulating to the brain and nerves,
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as sign ified in IX of this chapter, andleaves no bad after

effects, as is the case w ith drugs.

XI I . T O N I C S z— Y E LLO W A N D R E D PR E DO M I N A N T .

I . T on ics are substan ces w hich gen tly and persisten tly
stimulate and invigorate the human system, espec1ally the nutri

tive and blood—making functions . I have already given several
'

of them in the preceding matter and w illmention but few here.

S ome of the best ton ics have a fair share of the electricalcolors
also. V egetable ton ics are generally bitter and appetizing.

Quin ine and Iron are called the most importan t ton ics

nass ia, yellow ish, flow ers sometimes red. H ighly
ton ic .

3 . G old thread (C optis) . R oots of a golden color . T on ic

bitter.

4 . yellow ish pow der . T on ic .

5. P eruvian B
'

arh (C inchona) . Pale
, yellow and red varieties .

E xc ites w armth in the eplgastrium,

”
etc . N ausea and vom it

ing,

”
also “ purging sometimes caused.

“ F requency of the

pulse 1 3 increased.

”
I ts action upon the n ervous system is of

ten
'

evinced by a sense of ten sion , or fulness, or slight pa in in

the head, singing in the ears and partialdeafness.

”
I ts most

Importan t extract is Qu in ine or Qu in ia ,
w hose componen t parts

are as follow s
,
N C 2 0 H 1 2 0 2 °

6. I ron ,
already described, see I I I of this chapter .

7 . M y rrh (M yrrha) ,
“
reddish yellow or reddish brow n .

T on ic and stimulating,
w ith a tendency to thelungs and

uterus

8 . G inger (Zingiber) , yellow ish brow n . A pow erful
Stimulan t .

”

9 . Blach P epper (P iper N igrum) . Piperin theactive princi

ple of pepper is in tran sparen t crystals— as ordinarily procured

it is yellow .

”
F ormula of piperin . according to Wertheim,

N
2

C 7 O H 3
Black pepper is a w arm

, carmlnative stimulan t,
capable of producing generalarterialexc itemen t.

”

XII I“
,

WHE N Y E LLOW I s IN JUR I O U S .

I . Y ellow is in jurious and O ver exciting to a system w hich
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has the nervous condition already very active and perhaps irrita
ble. D ormant

,
paralytic, costive, cold, chron ic and stupid condi

t ions, inert tumors, etc . ,
are greatly relieved by the yellow , aided

by the red principle, but in fevers, acute inflammation s, delirium,

diarrhoea, neuralgia, palpitation of the heart
,
and overexcitemen t

of any kind, it is eviden t enough that these colors are con tra

indicated. I w illquote briefly again from D r. H ale
2 . G reen is a quieting color, if not too green . A dark green

islike a dark blue, it seems tolose its calmative pow er. N or

must the green have a suggestion of yellow I n it, for yellow ,
like

red, irritates the nerves of the in sane. I have had patients w ho

begged to
‘

have the yellow Shades removed from the w indow s, it

irritated them S O .

’
I n the asylum to w hich I have alluded, there

w ere a number of patien ts affl icted With melancholy. S ome O f

them w e
'

re placed in the blue rooms
, others in the green .

"

I n

both instances their malady seemed aggravated, or atleast not
benefited. T hose placed in the yellow rooms complained that
it made them feelbadly. T hey become morose. Allw ere bene
fited,

how ever
,
by being placed in the red room,

"

or in rooms

lighted by ultra violet rays. T heextreme violet rays, w hich some

w ould callpurple, are very stimulating to the nervous system .

C hildren become exceedingly nervous from the bright sunlight,
contain ing an excess of red and yellow rays. When illfrom
teething, from fever, and especially w hen the brain is affected,
they instin ctively turn from these rays, and seem to be soothed

by a pale blue, or graylight.

3 . T hese remarks Show a thoughtfulstudy of the subject on

the part of D r . H ale, but should be modified slightly to prevent
readers from being misled. D ark green and dark bluearespoken
of as not being calmative in their nature. T hedoctor 1 S evident
ly speaking of those person s w ho are melancholy and arealready
overstocked w ith the blue venous blood . T o such ones these

colors w ould simply be adding sombreness to sombreness, and of

course they w ould not calm them. Alltheelectricalcolors must
bemore orless calmative to an excited human system as w illbe
show n hereafter . Allthe circumstan ces w ith reference to the

inmates of the asylum,
Show that their melan choly w as due -

to

a considerable extent to an excess of venous blood, from their re

pugnance to blue, and to an excess of nervous sensibility from
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ous doses, acts con jointly on the cerebrum and spinalcord. All
the an imals I have seen killed by this agen t, utter a scream,

lose
their con sciousness and are convulsed. T hese are the symptoms

of epilepsy.

i f if T he phenomena of epilepsy are eminently
congestive. While the cerebralfunctions are for the time ann i~

hilated, the spinalones are violently exc ited.

”

( Bennett) When
prussic acid is taken inlarge amoun ts, thepatien tmay fallalmost
as if struck bylightn ing.

”

5. T he yellow princ iple then being so pow erfulin its action
on the nerves, w emay easily understand w hylarge doses of yellow drugs are said to cause convulsion s, delirium, vomiting, dras

tic purging, etc . E ven so mild a substance as coffee w ith its

yellow brow n principle is said to be con tra—indicated in acute

inflammatory affections,
”

causing nervous exc itemen t ” and a

disposition to w akefulness .

”
O f dandelion it is said that “ an

irritable condition of the stomach and bow els, and the existen ce
of acute inflammation con tra- indicate its employment.

”
O ther

even more active drugs w ith yellow ,
and espec ially w ith yellow

and orange, or yellow and red potenc ies predominan t, such as

mercury, jalap, O pium,
alcohol, etc . ,

must be stillmore disastrous

to a sensitive nervous or sanguine system, espec ially w hen taken

inlarge amoun ts. C offee, though yellow ish brow n andlaxative
in some of its elements, has an astringen t principle in its tann in .

T hose w ho w ish to escape some of the w orst effects of coffee,
should notlet it steep more than five to ten minutes, w hen the

coffee grounds should be removed from the
'liquid to prevent the

tann in from escaping in to it. Under such c ircumstances I have
found coffeelaxative than otherw ise.

XIV . H E A L I N G POWE R O P BLUE A N D V I O LE T .

N E R V I N E ,
A S T R I N G E N T

,
R E F R I G E R E N T

,
FE BR I FUG E A N D S E DA T I V E .

I . We come now to the cold, electricaland contracting poten
c ies, w hich are very fine and penetrating, and also very soothing
to allsystems in w hich inflammatory and nervous conditions

predominate. A s w e have seen In thelast chapter, substances
combine in a harmon izing un ion w ith

‘

those substances w hose
’

colors form a chemicalaffin ity w ith their ow n and thus keep up

thatlaw of equilibrium w hich is the safety of allthings. T his
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law having been so abundan tly explained, it is obvious beyond
allguess w ork

,
that if the red arterialblood should become over

activeand inflammatory, bluelight or some other blue substan ce
must be the balanc ing and harmon izing prin ciple, w hile again ,

if the yellow and to some exten t the red and orange prin ciple of

the nerves Should become unduly exc ited, the violet and also the
blue and indigo w ould be the soothing prin ciples to have applied.

T his applies to -the nerves of the cran ium,
stomach, bow els, and

kidneys, as w ellas elsew here,ln w hich the heating and expan sive
action of these thermalprinciples may beget the condition of

delirium, emesi s, diarrhoea, diuresis, etc . , that can be assuaged

o nly by the cooling and con tracting influen ces of substances

possessing the electricalcolors . C an this law
,
w hich thus

stands out clearly and simplylike a mathematicaldemon stration ,

be Show n to have a basis I n actualpractice in harmony w ith the
experience of the medicalw orld for ages back ? T he follow ing
are a few of themany facts that settle thesepr in c iples and assist
in crystallizing them 1n to ¢ a chromo- therapeuticalsc ien ce. I n

considering them,
the reader

,
w ho has become familiar w ith the

w orking of atoms (C hap . T hird) , w illreadily understand that the

electricalblue and violet formlng atoms of substan ces, being the
in terior ones w hich are encased more orless by thermalatoms,

must have their colors I n part or w holly concealedat times by
the encasing atoms

,
or at other times subject to thelaw of met

achromlsm w hich reverses the usualorder of things espec ially in
binary compounds (S ee C hap . F ifth

,
XX

, I 9 , and XXI I , 4 , w hich
the reader Should be familiar w ith before proceeding farther) .

T helaw as a w hole stands out in prominentlight
2 . A con ite (A con itum napellus) . “ Flow ers dark violet blue.

A /pow erfulnervous sedative and anodyne.

” “ A pplicable to

cerebralinflammation s.

”

3 . B elladonna,
or . D eadly n ight- shade, has purplish stems,leaves “

ultimately
~

Of a deep purple color, w ith violet colored
j uice.

” “ T he root is reddish brow n ,
internally w hitish.

”
H as

sometimes been mistaken for a parsn ip .

”
S oothes irritation and

pain particularly in nervous maladies “
is a pow erfulnarcotic,

3 )possessing also diaphoretic and diuretic qualities, “
causes

dilatation of the pupil,” a pow erfulpoison . Belladonna, from
itslarge amoun t of yellow and red princ iple i n its carbon and
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hydrogen ,
is stimulating,

and from itselectricalprinciple is sooth

ing, thus combin ing both styles of force.

4 . F oxglove (D igitalis purpurea) “ Beautifulpurple flow
ers Pow der of a fine deep green ; a red coloring pri nciple,
chlorophyl, albumen , starch, etc . D igitalis is narcotic, sedative
and diuretic .

”
I nlarge doses a strong poison ,

leading to con

vulsions, vomiting,
etc .

5. E rgot (E rgota) ,
“ is in solid grain s of violet brow n color

externally, yellow ish w hite or violet w hite w ithin .

”
E rgot has

been much used for promoting con traction of the uterus .

”
D r .

M uller found it to check the bleeding fromlarge divided arteries

(applied externally) , and D r . Wright states that either in pow

der or infusion it has a prompt effect in arresting hemorrhage.

”

6. C ranesbill(G eran ium) . L arge purple, O ften spotted
flow ers .

”
O ur best native astringen t.

”

7 . L og w ood (H aematoxylon ) . T he flow ers have a brow n ish

purple calyx, andlemon yellow petals .

” “ O f itself it is not a

coloring substance, but affords beautifulred, blue and purple
colors by the j oin t action of an alkalinebase and the oxygen of

the air . I t is a mild astringen t.

”
C on tains tann in ,

— blue black
variety.

8 . P urple Willow H erb (L ythrum salicar ia) . S how y purple
flow ers .

” I s demulcen t and astringen t .

”

9 . I ndigo. T he complain ts in w hich it has been employed
w ith supposed advan tage are epilepsy, infantile convulsion s,
chorea,

hysteria and amenorrhoea.

”

I O . P hosphor ic A cid (P O 4
H
3 ) , the blue prin ciple of O xygen

predominan t.

“When diluted is deemed ton ic and refrigerant,
”

allaying spasms
,
etc .

I I . S ulphuric A cid (S O 4
H
2 ) . Blue, indigo, and violet very

strong. D iluted, it is ton ic, refrigeran t and astringen t.

”

1 2 . N itric A cid Blue, indigo, etc . T on i c

and an tiseptic . L argely diluted w ith w ater, forms a good ac id

drink in febrile diseases.

”

I 3 . H ydrochlor ic A cid (H Cl) . Blue-

green , blue and indigo, of
chlorine, and blue-

green ,
indigo and dark violet of hydrogen ,

giving some preponderance of electric ity.

“T on ic, refrigerant

and an tiseptic .

”

1 4 . T artaric A cid (C 4 H 6
O e) . Blue and violet strongest.

R efrigeran t.

”



https://www.forgottenbooks.com/join


3 0 2 C HR O MO T HE R A P E UT I C S , O R C H R O M O P A T H Y .

respects than black .

’

G reen tea has per cent of tann ic
acid. T he reader w illreadily see that the 'double quality of pro

ducing excitemen t and astringency comes from the yellow and

blue w hich combine to produce the green .

XV . H E A L I N G P O WE R O P BLUE O R V I O LE T L I G HT

N E R V I N E ,
A N T I - IN FLA MMA T O R Y

,
C O O L I N G , E T C .

I n other w ords blue, indigo and violetlight healon exactly
the same principles as do the drugs already named, only in a

moreexqu isite, penetrating andless harmfulw ay, from the supe

rior refinement of the elemen ts thus received. T o show that

this is not mere theory, I w illquote a few actualfacts.

I st C A S E — S C I A T I C A , IN FLA MMA T I O N ,
E T C .

A n elderlylady on H ospitalPlace, off L ockw ood street, has

been afflicted w ith a sc iatic difficulty for I I years, and has not

been entirely free from pain a singleday during that time. H er

age w as 59 ,
though She seemed to be 70. T he disease w as con

fined to theleftlimb, and the knee, ankle and foot w ould be
sw ollen to tw ice their naturalsize. A w eek ago, 3 panes of blue
glass w ere inserted in a w est w indow , and the first bath w as ap

plied to the ankle w here the pain and soreness w erelocated. I n

tw o or three hours alargelump on the ankle the size of a hen
’
s

egg and of a purplish color, en tirely disappeared, as did also the
pain and soreness. D uring the follow ing n ight, the pain reap

peared in the foot, and thelight being poor during the follow ing
tw o or three days , this poin t w as not so easily relieved, but under

a bath of stronglight soon drove the peace destroyer aw ay
?

But

the most remarkable effect of blue glass sun baths on this pa

t ient w as w itnessed on S unday. T he disease attacked her knee

S aturday n ight, and she suffered the most excruciating agony.

S unday morn ing the knee w as very much sw ollen ,
and theleast

w eight upon her affected parts nearly threw her into spasms . A s

soon as possible the blue glass bath w as taken ,
and inless than

three [ quarters of an hour the pain hadleft, the sw elling and

soreness had disappeared, and thelimb w as to all
(

appearance as.

healthy as it ever
'

w as . Y esterday she w alked about the house

aslively as a girlof 16. A nother remarkable feature in this
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case is that for over a year the toes of theleft foot have been
en tirely useless, being benumbed but the blue glass sun - baths

have, restored to her the fulluseof thosemembers — P rovidence

P ress, F eb. 1 4, [ 87 7 .

2 d C A S E — V I O LE N T H E MO R R HA G E O F T H E L UN G S .

A lady of my family, about six w eeks ago, had a V iolen t
hemorrhage of thelungs, and for ten days raised more orless
blood daily. S he w as very much w eakened by theloss of blood

,

and considerably frightened w ithal. I obtained some blue glass
and placed it in the w indow w hereshe w as in the habit of sitting,
the blue glass con stituting one-half of thelow er sash of the W in

dow . T helady sat daily in the assoc iatedlights, allow ing the
blue rays espec ially to fallupon the nerves of the back of the

neck for about an hour
’

a day. T he second day, the sun
’
s rays

being unusually strong,
she got _

‘

too much
,

blue glass,’ and at

n ight felt peculiar sen sations in the back of the neck
,
among the

n erves, and an unpleasan t fulness in the head. T hese sensations

w ore off next day, and since then she has not remained solong
.at a time under the blue glass. But from the first she began to

g row stronger, her face soon gained its naturalfulness
,
and in a

w eek she w as
,
to allappearances, as w ellas ever . O f course,

she w as not cured of the trouble in herlungs in so short a time,
but the soreness in her chest has

'passed aw ay, and she begin s
t o feelw ellagain .

.

A fter S itting in the assoc iatedlight for a

w eek, alarge number of red pimples came out on her neck and

shoulder s, an indication that the treatmen t w as bringing out to

the surface the humors of the blood. F rom “ D utton ,

”
N

,
Y .

,

f an . 1 2 ,
[ 877 , in Correspondence of Chicago T ribune.

T hee xpression in the above she got too much blue glass
is incorrect. I t should have been too much blue and transparent
glass, as the stimulatingw hite rays of the sun w ere totally w rong

for such a"case. S he.
had toolittle blue glass . E ven the maz

ar1ne blue glass alonelets in too much of the other w armer rays

t o make it safe to take them
,

on the head or upper spine for an

hour at a time if the patien t has a very sen sitive brain or nervous

system . T his mistake results from the incorrectness of concep

t ion w hich w ould make onemethod a panacea for everything.
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3 d C A S E .
— C E R E BR o- S P I N A L M E N I N G I T I S .

G eneralPleasanton received aletter from alady in C airo,
Illinois, w ho had been afflicted w ith a dreadfulcase of spinal
men ingitis, and after suffering four years w as cured by the bluelight process. C ondensedf rom N . Y . World.

4 th C A S E .

- N E UR A LG I C H E A DA C HE .

A merchant on Broadw ay informed the author that he came

home from Church one S unday w ith a severe neuralgia and head
ache, and although he had no spec ialfaith in the blue glass, con
cluded he w ould try it. By sitting under mazarine blue glass
3 0 minutes he w as entirely relieved.

sth C A S E
— G E N E R A L N E R V O U S N E S S .

A
'

benevolent lady physic ian of V ineland, N ew Jersey,
informed me that she placed alarge sheet of blueglass over one

of her w indow s, and then set an easy chair in .fron t of it, into
w hich she invited her visitors. A feeble, nervous, elderlylady,
w ho called frequen tly, w as placed in the chair under the blue
light. S he immediately commenced improving, and after aw hile
concluded to ask the object of the blue glass in the w indow .

A fter being told, She admitted that something had been making
her feelmuch better, but could not tellbefore w hat it w as.

6th C A S E — R HE UMA T I SM.

T he H artford Post gives theaccount of aM r . W . W. L ar
‘

abee,
proprietor of the Brow er H ouse, w ho w as confined to his room

w ith a severe attack of R heumatism. A short course of blue
sun baths gave him health and pow er to attend to business in a

w ay w hich the paper calls aston ishing.

”

7 th C A S E .

—R HE UMA T I S M.

D r. R obert R ohland of N ew Y ork,
in aletter to G en . Pleas

an ton says I exposed, about a year ago, a man suffering w ith

severe rheumatism to the ' influence of bluelight through tw o

glass panes. H e felt, after I 5minutes, much relieved, and could
move about w ithout pains, but complained of a nasty metallic
taste on his tongue.

”
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Choly and depressive about it, w hich, physiologically, causeslow
S pirits hence, no doubt, poets have draped melancholy in V iolet
garmen ts . Perhaps V ioletlight may calm the nervous exc itemen t
of un fortunate man iacs. H e then ,

in hisletter, advises D r.

Ponza to perform his experiments in rooms
,
the w alls of w hich

are pain ted of the same color as the glass panes of the w indow s,

w hich should be as numerous as possible, in order to favor the
action of solarlight, so that it may be admissible at any hour of

the day. T he patien ts should pass the n ight in rooms orien ted

to the east and the south, and pain ted and glazed as above. D r .

Pon za,
follow ing the instruction s of thelearned Jesu it

,
prepared

severalrooms in themanner described, and kept severalpatien ts
there under O bservation . O ne

_

of
_ _

them affected w ith
’

morbid
tac iturn ity,

became gay and affable after three hours’ stay in a

red chamber ; another, a man iac w ho refused allfood
,
asked for

some breakfast after having stayed tw enty- four hours in the same

red chamber. I n a blue one, a highly exc ited madman w ith a

strait w aistcoat on w as kept allday an hour after, he appeared
much calmer . T he action of bluelight is very in ten se .

on the

optic nerve, and seems to cause a sort of O ppression . A patien t
w as made to pass the n ight in a violet chamber ; on the follow
ing day, he begged D r; Ponza to send him home, because he felt
himself cured, and indeed he has been w ellever S ince. D r.

Pouza’s conclusions from his experimen ts are these T he violet
rays are, of allothers, those that possess themost in tense electro
chemicalpow er the redlight is also very rich in calorific rays

bluelight, on the con trary, is quite devoid of them as w ellas of

chem icaland electric ones. I ts beneficent influence is hard to

explain as it is the absolute negation of allexcitemen t, it
succeeds admirably in calming the furious excitemen t of ma

n iacs .

”

T he soothing pow er of blue as tested in a F rench Insane

A sylum, is Show n in this chapter, IV . 3 . T he idea that blue
light is devoid O f chemicaland electricalrays ” show s the pre

vailing ignorance on the subject.

loth C A S E .

—S UN - S T R O KE .

D r. R ohland has called my atten tion to a remarkable cure

published in the N . Y . E ven ing Post. A M r. E . , of E nglew ood
,
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and doing business in N ew Y ork C ity, had suffered severely for
tw o years from the effects of a sun - stroke, and bymerely w earing
’

a blue band on the in side of his hat w as en tirely relieved. T his
is a refutation of the absurd idea w hich some stillen tertain , that

color has no potency excepting w hen the sun shines upon it.

S unlight stimulates ’

allcolors in to greater activity, but allsub
stances have their potenc ies according to thei r colors quite
independen t oflight.

I 1 th C A S E . S C I A T I C A , etc .

M rs. L . a w idow aged 3 2 , had been a severe sufferer for

severalyears from S ciatica,
w ith extreme tenderness in the

lumbar region . We in structed her to sit daily for about tw o

hours in abath of allblue panes, w ith her back bared to thelight.

A fter the thirds itting, the tenderness along her spine w as almost
en tirely gone, w hile the distress and pain sensibly abated. T his

treatmen t Continued but for ten days, w henallsymptoms disap

peared.

”
D r . P ancoast

’
s Blue and R ed L ight, p . 2 74 .

1 2 th C A S E — C HO LE R A I N FA N T UM A N D M A R A S MU S .

M aster H . , aged 1 8 mon ths . T his w as a severe case of

cholera inf antum and marasmus brought on by teething in

extremely w arm w eather ; he had been under treatment by an

excellent physician for some time, but w as steadily declin ing.

A s thelast fain t hope w e determined to try the blue treatmen t
he had beenexceedingly irritable, but the bluelight immediately
soothed

’

him in to ag en tle Sleep .and he came out of the bath

calm and refreshed. T w o months
’
treatmen t of him made him

a fine healthy-looking Child, - w ith full, rosy cheeks
'

and happy
temper.

I

We are confiden t that but for the
,blue ray this child

must have died— no ordinary treatment could have saved him .

Blue and R ed L ight.

i 3 th C A S E
— N E R V O US IR R I T A B IL I T Y .

M r. T . ,
aged 3 5. In con sequence oflong continued excessive

physicaland men talexertion ,
his nervous system w as en tirely

disordered ; the derangemen t man ifested I tself in nervousness,

and trying irritability he could not sleep at
'

n ight, w as disturbed
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by frightfuldreams ; his appetite w as variable, sometimes rav

enous, at others, the very sight of food w as an annoyan ce his

bow els varied, too, at times constipated
,
at otherslax ; he had .

frequen t pain s in his head, the .least exc itemen t unnerved him
,

and he w as inclined to extreme desponden cy. H is irritability
forbade redlight, and w e determined to admin ister bluelight
w ith redlight medicme. T he beneficialresults w ere imme
diate ; his

\
en tire system improved rapidly ; fivebaths actually

restored a healthy tone to his nervous system, and he has since
experien ced nothing even of “

nervousness
,

”
though hislife is

one of con stan t physicaland men talactivity. Blue and R ed

L ight, p . 2 80 .

XV I . H E A L I N G PO WE R O F BLUE A N D WH I T E S UN L I G HT .

T his combination , of course, is more rousing and an imating
than blue or violetlight alone, as it con tains the electricalpow
er of thelatter, and the healing pow er of allthe rays combined

in the ordinary w hitelight. G en . Pleasan ton ,
w ho has demon

strated to the public the efficiency of combined . blue and sun

light in vegetable grow th and human healing, seems quite unac

quain ted w ith the principle by w hich this is
.
done, as most

person s must be w ho do not understand atomiclaw and the

princ iples of chemicalaffin ity H e concludes that
,
as the rays

of the sun come m iles per second and areallintercepted
excepting theblueby the blue glass, their impact upon the glass
produces negative electricity, w hile the electricalcondition of

the
'

glasS i S O pposite, or positive, and heat is therefore evolved
by their con j unction . T h is h eat sufficien tly expands the pores

of the glass to pass through it and then you have w ithin the

apartmen t electricity,
magnetism,light and heat, allessential

elements of V italforce.

” W ith reference to the above, I w ould
say, I st, that w e w ould have the electrici ty,light, heat, etc . ,

if

there w ere no glass used ; the same effects being produced by
thin blue curtains, etc . 2dly, themean ing of the terms positive

and negative electric ity, as commonly used, being entirely un

k now n
,
their use tends principally toblindone by mean s of w ords

w hich smack of sc ience but sign ify nothing 3 dly, themore the

glass becomes heated by this action of sunlight, the more the
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blueglass, w hile the colder portion s are under the clear glass,
or in case of fever or extra nervousness, to use the blue glass
almost solely, w hile in case of a cold, dorman t and chron ic con

dition , the clear glass, or pure sunlight, should be used almost

solely. I n proving the advantage of the blue or violet combined
w ith w hitelight, in vegetable and an imallife, G en . Pleasanton
has done a good thing for the w orld, and in spite of allhis crude
theories merits far more commendation than many of his cr itics
w ho seem to have tried to offset his f acts by their prej udices

I st C A S E .

— S C I A T I C A

A bout this time (S ept. one of my son s, about 2 2

years of age, a remarkably vigorousand muscular young man
,

w as afflicted w ith a severe attack of sciatica
, or rheumatism of

the sciatic nerve, in hisleft hip and thigh, from w hich he had

been unable to obtain any relief
,
although the usualmedicalas

w ellas galvan ic remedies had been applied. H e had become
lame from it and he suffered much pain in his attempts to w alk .

I advised him to try the associated sun and bluelight, both
upon his naked spine and hip, w hich he did w ith such benefit,
that at the end of three w eeks, after taking the first of these

baths oflight, every symptom of the disorder disappeared, and
he has had no return of i t sin ce, a period now of three years.

G en . Pleasah toh ’s Blue and S h h -L ights, p. 1 4.

2 d. C A S E — T WO C U R E s O F R HE UMA T I S M .

S ome time since, tw o of my friends, M ajor G enerals S . and

D . of the Un ited S tates regular army, w ere on duty in this c ity.

O n making them a visit at their offic ialresidence, I saw on the

w indow ledge, as I en tered the room
, a piece of blue glass of

about the size of one of the panes of glass in the w indow . A f

ter some conversation , G eneralD . said to me, D id you notice

that piece of blue glass on the w indow ledge I said I had oh

served it. D o you know w hat it is there for * 9“ S . and I have
been suffering very much from rheumatism in our fore- arms,

from the elbow join ts to our fingers
’
ends sometimes our fingers

w ere so rigid that w e could not hold a pen
— w e have tried al

most every remedy that w as ever heard of for relief, but W ith
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out availatlast I said to G en . suppose w e try Pleasan ton’s
blue glass, to w hich he assen ted— w hen I sen t for the glass and

placed it on the w indow -ledge. When the sun began about ten

o
’
clock in themorn ing to throw itslight through the glass of the

w indow ,
w e took off our coats, rolled up our shirt sleeves to the

shoulders, and then held our naked arms under the blue and

sunlight in three days thereafter, having taken each day one of

these sun - baths for 3 0 m inutes on our arms, the pain s in them

ceased, and w e have not
.
had any return of them since. We are

curedf

I t is n ow more than tw o years since the date of my visit to

these officers . T w o mon ths ago G en . S . told me that he had

not had any return of the rheumatism,
nor did he think that

G en . D . had had any. G en . S . in the mean time had been ex

posed to every v1c158 1tude of cliinate from the A tlan tic O cean to

Washington T erritory, on
'

the Pac ific, and
i

from the 4oth degree

of north
‘latitude to the G ulf of M exico, and G en . D . w as then

stationed in the
’

far north. Blue and S un - L ights, p. [5 .

T he foregoing and other examples illustrate the durability
and pow er of the fine forces according to C hap . F irst, XV .

3 d C A S E
— N E R V O U S P R O S T R A T I O N .

S tatemeutmade hy alady patient of D r . F isher
, JV. Y .

H aving been an invalid for nearly three years, and for thelast half of that time confined en tirely to my rooms on one floor,
I became so reduced by thelong confinemen t

,
and my nervous

system _

seemed so completely broken dow n
, that allton icslost

their effects, sleep at n ights could -only be obtained by the use of

O piates, appetite, of course, there w as none
,
and scarcely a ves

tige of color remained either in mylips, face or hands— as alast
resort I w as placed, about the 1 9th of January, 1 874 ,

under the

influence of the blueglass rays. T w olarge panes of the glass,
each 3 6 inches 10 ng by 16 inches w ide, w ere placed in the upper

part of a sunny w indow in my parlor, a w indow w ith a south

exposure, and as the blue and sunlight streamed into the room,

I sat in it con tinuously. I w as also advised by D r . F isher to

make a regular sun bath of it atleast, tolet the blue rays fall
d irectly on the spine for about 2 0 or 3 0 m inutes at a time,
morn ing and afternoon but the effects of it w ere too strong for
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me to bear ; and as I w as progressing very favorably, by merely
sitting in it in my ordinary dress, that w as con sidered sufficien t.

I n tw o or three w eeks the change began to be very per

ceptible. T he color began return ing to my face,lips and hands
,

my n ights became better, my appetite more natural, and my
strength and vitality to return ,

w hile my w hole nervous system

w as most decidedly strengthened and soothed.

I n about six w eeks I w as allow ed to try going up and dow n

a few stairs at a time
,
being able to test in that w ay how the

strength w as
-

r eturn ing in to mylimbs , and by the m iddle of

A pril
,
w hen the spring w as suffic ien tly advanced to make it

pruden t for me to try w alking out, I w as able to do so.

T he experimen t w as made a
_ peculiarly fair one by the

stoppage of allton ics, etc . , as soon as the glass w as placed in
the w indow

,
allow ing me to depend solely on the efficacy of the

bluelight.

”
Blue and S uu -n hts, p. 25 .

I n the above case thelady had a mass of blue glass suf

ficien tly great to cover almost if not en tirely the w hole of her

body w hich w as very proper, as much
'

of the w hite ‘light w ould
have been too exc iting for so sensitive a person . A proper

kind of blue w ould not
’

have been thus too strong on the

bare skin .

4 th C A S E .

— N E UR A LG I A , R HE UMA T I S M,
N E R V O U S E XHA U S T I O N .

In thelatter part - of A ugust, I 87 I , I chanced to visit a

physic ian of this Oity, of my acquain tance, w hom I found to be

in great distress, and plunged in thelow est despondency . O n

inquiring the cause he told me he feared he w as about tolose
his w ife, w ho w as sufferi ng .from a complication of disorders

that w ere most painfuland distressing, and w hich had baffl ed

the skillof severalof the most eminen t physicians here, as also
others of equaldistinction in N ew Y ork . H e then stated that

his w ife w as suffering great pains in thelow er part of her back
,

and in her head and neck, and also in herlow erlimbs ; that
she could not sleep that she had no appetite for food and w as

rapidly w asting aw ay in flesh ; and that her secretions w ere all
abnormal.” [H ere i s given an account of her commencing the
use of blue and w hitelight, her husband having placed alternate
blue and clear panes of glass in one w indow ]
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sth C A S E .

— IN FA N T ILE A N D A N IMA L G R O WT H .

T he follow ing is a part of aletter from C ommodore J . R .

G oldsborough, of the U . S . N avy, dated M ound C ity, M ay

3 I st, 1 87 2 , and addressed to G en . Pleasan ton . A fter speaking
of the extraordinary grow th of plan ts w hich hehad caused by
alternate blue and plain glass, he speaks of tw o broods of

chicken s hatched on the same day, one of w hich w as reared:

under an ordinary coop and the other partly covered w ith blue
and plain glass.

”
T he chickens of each brood,

”
he con tinues,

w ere fed at the same times, and w ith equalquan tities of similar
food. T hose under the blue glass soon began to display the
effects of the stimulating influen ce of the associated blue and

sunlight by their daily almost visible grow th, increase of strength

and activity,
far exceeding in allthese respects, the developmen ts

of the chicken s of the other brood w hich w ere exposed to the

ordinary atmospheric influences.

“ I w illalso relate to you w hat I imagine to be another

remarkable c ircumstance having relation to this subject.

O n the 2oth of January, 1 87 2 , the w ife of one of the gen tle
men on the station gave birth prematurely to a very smallchild,
w hich w eighed at the time only 3 % pounds. I t w as very feeble,
possessing apparen tly butlittle vitality. I t so happened that

the w indow s of the room,
in w hich it w as born and reared, were

draped w ith blue curtains, through w hich
,
and the plain glass of

the w indow s, the
‘

sunlight en tered the apartmen t. T helacteal
system of the' mother w as greatly exc ited, and secreted an

excessive quan tity of milk, w hile at the same time the appetite
of the child for food w as greatly increased, to such an extent

indeed that its mother, notw ithstanding the inordinate flow of

her m ilk, at times found it difficult to satisfy its hunger.

“ T he child grew rapidly in health, strength and size and on

the 2 9th of M ay,
1 87 2 . just four mon ths after its birth w hen I

saw it, before Ileft M ound C ity,
it w eighed 2 2 pounds. Blue

and S uu -n hts,p. 7 .

W ith reference to the above I w ould s imply remark that a

thin , somew hat gauzy, blue curtain w ould doubtless be desirable,
for in case a curtain is too thick it w ould become nearly O paque,
and thus absorb the blue rays before they reach the patient.

Glass, w hen conven ien t, is doubtless best.
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oth C A S E — PA R T I A L P A R A L Y sI s I N A C H ILD .

S ometime since, M rs . C . , the w ife of M aj or- G eneralC . , a

distinguished officer of the U . S . regular army, told me that one
of her grandchildren , alittle boy about 1 8 mon ths old, had from
his birth had solittle use of hislegs that he could neither crawl
nor w alk, and w as apparently so enfeebled in thoselimbs that

she began to fear that the child w as permanen tly paralyzed in
them. T o obviate such an affliction,

she requested themother of

the child to send him w ith his tw o young sisters, to play in the

entry of the second story of her house, w here she had fitted up

a w indow w ith blue and plain glass in equalproportion s. T he

children w ere accordingly brought there, and w ere allow ed to

play for severalhours in thislarge en try or hallunder themixed
sun and bluelight. In a very few days, M rs. C . told me that the
child man ifested great improvemen t in the strength of itslimbs,
havinglearned to climb by a chair, to crawland to w alk , and

that he w as then as promI S I ng a child as any one islikely to
see. Blue and S uu-n hts, p. 2 2 .

Paren ts, espec ially those w hose children are somew hat ner

vous and feeble, should take a hin t from the above andhave thelr
nurseries arranged accordingly. S ome blue and violet glass in
the w indow s w ould tend to quiet the brain s and stimulate the

nutritive functions of children ,
w ho in our climate tend rather to

over activity of brain and nerves .

7 th C A S E
— S P I N A L M E N I N G I T I S A N D BA L D N E ss.

G en . Pleasan ton relates an agreeable inc ident w hich occurred

to him but a few w eeks since. A lady and her daughter called
to see him, and announced that they had come from C orn ing, N

Y . , to Philadelphia, for the express purpose of thanking him for

saving the daughter
’
slife.

“ F our years ago she w as afllicted w ith a violen t attack of

S pinalmen ingitis. H er su fferings w ere indescr ibable but con

tinuous. E very conceivable remedy had been resorted to during
these four years, but the

‘patien t received no benefit. H er ner

vous system atlast became so disordered that the slightest sound,
or the most gen tle agitation of the air, threw her in to the most
agon izing suffering. S he w as w asted aw ay in flesh

, could not
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sleep at

l

n ight, had no appetite, and herlife w as despaired of.

H earing _

of G en . Pleasan ton’s discovery in associatedlights, her
paren ts determined to try it. A bay w indow w as fitted w ith al
ternate panes of blue and plain glass, and the younglady sat daily
in thelight w hich streamed through them. H er physicians, of
course,laughed at the idea, pronounced the w hole thing a hum

bug, etc . , as is the habit of professionalgen tlemen w henever any
new idea is broached. T he physic ian w as dismissed

, and the

younglady relied w holly upon the blue-

glass treatmen t for her

restoration to health. T helady says that on en teri ng the room

thuslighted, the pain s from w hich she w as suffering almost im

mediately ceased. T hey w ould return in a modified form on

leaving the room, but grew less frOmday to day. V ery soon her

condition began to improve, her appetite returned, and w ith
‘

it
her strength she began to gain flesh, her sleeplessness dis

appeared, and in short, she w as speedily restored to health.

“ A singular feature of this younglady’s case w as that her

hair allcame out and she became as
,
bald as an egg. H er phy

sician examined the scalp w ith a microscope, and declared that

there w ere no roots of hair remain ing, and that, consequently, she
w ould never again have a naturalhead of hair . T his announce

ment, to a younglady, w as w orse than w ould have been the

reading of her death- w arrant. Better the cold grave and its at

tendant w orms than to
_

_go throughlife w ith a w ig.
-
Under the

blue-

glass treatment, how ever, the hair did begin to grow , the

younglady discarded her w ig, and w hen she called upon G en .

Pleasanton she show ed him aluxuriant grow th of hair, w hich any

younglady might envy. S he w as profusely gratefulto the G en

eralfor having restored her hair, and incidentally saved herlife.

S o much for examples and illustrations. T hese and numerous

others w hich I might c ite if you had space to prin t them, show

that the blue associated w ith the sunlight has a w onderfully
stimulating effect upon both vegetable and an imallife.

”
Corres

poua
’
euee of the Chicago T r ihuue, u

’
atea

’
S’au . [ 2 ,

[ 87 7 , 5y D uttou .

A n accoun t of the same case w as given in the N ew Y ork

T ribune. I have caused a new an d rich grow th of hair in sev

eralpersons by man ipulating the scalp w ith the ends of my fin

gers, and thus an imating it w ith vitalforce. H ow much s afer to

use these finer forces for the head than the many preparations
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at the end of half an hour they had ceased altogether. T ow ards

even ing the pains returned but they w ere muchless than

they had been before I had taken the blue-light bath, and during
the n ight I w as easier than I had been previously. T he next
day w e had again a brilliant sunshine, clear atmosphere andlow
temperature ; and, intending to take another bath of blue and

sunlight, I sen t for my physician , that hemight w itness the ef

fect for himself. H e is the very eminent surgeon , D r . D . H ayes

A gnew ,
Professor of S urgery and A natomy in the Un iversity of

Pennsylvan ia.

H e arrived w hile I w as taking this bath, and w as show n sup

in to my bath room . O n coming in to the room I said to him
,

D octor, I am glad you have come -

at this time. I am taking a

bath of blue and sunlights.

’
H e replied, w ith a smile of incre

dulity as to its effect,
‘ I see you are and I said, ‘ I t is doing

me great good ; it is relieving allmy pains and I w ish to give

you some information that you should know . W illyou be good
enough to place your naked hand on that pane of transparen t

glass, through w hich the sunlight is '

streaming into the ‘ room ?

Y ou w illfind it as cold as the outer atmoshere, w hich is at freez

ing temperature.

’
H e placed his hand on it

,
and said,

‘Y es, it

is very cold.

’ ‘N ow ,

’
said I to him

, put the same hand on

the next pane of glass, w hich is blue you w illfind it hot.’ H e

did so, and, in the greatest surprise, said, Why, I never

knew that !
’

O f coufSe .you did not
,

’ I replied J

‘
that is one

of my discoveries, that I have been trymg to pump into you doc

tors for thelast fifteen years, but
'

w ithout effect.

’
H e then

_

said,

T his is very w onderfulI had no idea of it before.

’
T hen he

said. T his room is very w arm have you any fire to heat it ?
’

I answ ered, N olT he W indow s and the southern and w estern

w alls are in contact w ith the outer ai r.

~

T he adjoin ing chamber

on one side, and the staircase on the other, are each w ithout

artificialheat .

’
T hen ,

’
said he,

‘how do you make it so

w arm ?
’ ‘ T hat,

’ I said
,

‘ is another of my discover ies, and is

produced by the con junction of the opposite electricities of sun

light and blue glass
T he fact that solearned a gentleman as D r. A gnew w as not

aw are that blue glass under the influence ofluminous rays i s

w armer than clear glass, show s how un informed our medicalmen
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are concern ing some very simple facts in connection w ith these

fine potenc ies, and for G en . Pleasanton to say that is one of

my discoveries,
”

show s that he is not very familiar w ith the

princ iples of opticalscience as already developed.

oth C A S E
— R HE UMA T I S M,

E T C .

D r . R obert R ohland having referred me to M rs . William
P roessel, of N o. 2 0 E ast 4 2d st. ,

N . Y . , as a very remarkablecure
by sunlight, I w asled to makea personaland carefulexamina
tion of the same. S he has been a severe sufferer from rheuma

tism for eight years as a reactive effect of uterine difficulties, her
knees w ere badly sw ollen and hardened at the join ts,limbsmade

crooked, finger join ts enlarged, and fingers badly con tracted by

the flexor muscles,left arm and shoulder seemingly paralyzed,
and she altogether so helpless as to have to be carried to dif

ferent parts of the room by her friends . S he tried nearly every
style of treatmen t I n valn ,

as nothing but the blue andWhite sun

light combined has ever succeeded in bringing her steadily and

thoroughly forw ard. H er w indow s are prepared w ith about half
a paneof blueglass set up again st one side of each pane of clear
glass . T his she found to be more soothing than w hen set up in

the middle of a pane of clear glass, each kind oflight thus being
made to come inlarger masses . S he has blue-

green shades by

w hich she regulates the quan tity andlocality of thelight. S he

has been in thehabit of taking thelight not only on theknees
, but

on the w hole spine including alittleof the cerebellum. Although
taking it upon the bare skin even in W in ter, shedid not suffer w ith

the cold ’

after getting thelight fairly upon her. When the blue
light struck her

,
its immediate effect w as to make her feelcold,

but almost instan tly a reaction w ould give her w armth. S he says

it w ould often seem as though flies w ere touching her skin Where
the blue and w hitelight j oined. T his show s the electricaland
chemicalaction evolved by the tw o styles oflight.

S he has already used the above for 8 or 9 mon ths
, commenc

ing early in the A utumn of 1 876, and extending onw ard during
the good days of the follow mg w in ter and S prI ng, and can now

w alk freely w ith only a slightlimp, the knees have assumed

their usualsize, the arm and shoulder are w ell, the fingers have
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become straight and the join ts nearly their proper S ize, and. al
though not yet a strong person , she islike a tran sformed being
as compared w ith her past.

I have poin ted out to her w hat, as it seems to me, have been
m istakes in her method of using thelight, I st, that w hich comes

from follow ing G en . Pleasan ton’s rule of havmg equalamoun ts

of blue and clear glass, w hich,
in her very sensitive and nervous

condition ,
caused too much exc itement, pain ,

and sometimes
sleeplessness,leading her at times to r esort to qu ieting drugs

w hich have
”

a bad after effect. I n the process of arousing a dor

man t system ,
deadened by chron ic diseases, allthorough radical

treatmen t must arouse more orless of acute pain and br ing up

perhaps old symptoms w hich for — the time beinglead the un in
formed to think they are grow ing w orse

,
but in such a case w hen

the pain becomes too severe, a resort for a time to nothing but
the blue or violetlight w ould give relief ; 2dly, as soon as her

arm and shoulder had been relieved, it w ould have been w ellnot
to have taken thelight so near her brain , as it often caused pain
in the head : w hen she first commen ced, she could not endure

thelight thus over ten m inutes at a time, but afterw ards she

came gradually to use it severaltimes as long ; 3 dly, shehas
w holly neglected to use thelight on herliver, stomach

,
lungs

and bow els, consequen tly her vitalprocesses have not been as

greatly an imated and strengthened as might have been done.

M I S C E LLA N E O U S C '

A S E s .

‘

I w illmerely men tion the follow mg cases, g1ven In Blue ah a”
S un -L ights by G en . Pleasan ton ,

as treated by bIUe and clear
glass :

1 . M aj or- G eneralChas. W. S auf orel’s iuvalia’daughter ma

terially benefited.

”

2 . H emfy H H ollow ay ,
of 5 S outh loth st. ,

Philadelphia,
cured of rheumatism of nearly tw o mon ths

’
standing by 3 or 4

sunbaths of blue and w hitelight. H is mother, also, relieved of

severe sickness.

3 . T w olamé s, newly born ,
w eighing respectively 3 % and 4

pounds, w ere placed in a pen fitted w ith blue and uncolored
glass, “ fed alike w ith skimmed cow

’
s milk, and at the end of 3

mon ths w eighed, respectively, 55 and 51 pounds.
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I think, than most person s could comfortably endure, espec ially
if their heads w ere to be exposed to the fulllight of clear glass
in the mid- summer of our A merican climate. I n E ngland, R us

sia, or Prussia, a sun - bath could be taken w ith impun ity for a

muchlonger time than in Italy, G reece, ‘

I ndia
, S pain , or even in

F ran ce or A ustria, and I n W inter perhaps tw ice or thrice aslong
as in summer . I once took a seven hour sun - bath on the

upper deck of one of our steamers as it passed through the

N ew Y ork Bay, and a short distan ce in to the ocean , during a

hot July day, but the electricity of a con stan t breeze sustained
me, and the only damage I received w as that

"

the skin of my
hands and face became somew hat burned, but w as soon relieved
by the use of blue glass and alittle glycerine. T he new an i

mation of body and mind canceled thislittle draw back many

times over .

XV I I I . H E A L I N G BY ME A N S O F S UBS T A N C E S C HA R G E D W I T H

BLUE L I G HT .

I . L ight being an actualsubstance movmg W i th
'

peculiar
styles of vibration s according to the particular colors w hich com

pose it, and at a rate of nearly miles a second, it is easy

to see that it must have great pow er, and that the substances

receiving it must partake of this pow er . T hefact that the

w hole w orld
,
mineral, vegetable, and an imal, is ever being tran s

formed in to new and beaii tifulgrow ths, forms and colors under
its magic touch, show s its almost omn ific pow er .

2 : R eichenbaoh proved by many experimen ts upon person s

of very delicate sen sibilities, w hom he called seusitives, thegreat

and peculiar pow er of sunlight. S ometimes he w ould carry a

long C opper w ire, one end of w hich they held in a dark room,

and w ithout their knowledge, w ould place a plate of metalat
tached to the other end directly in the rays of the sun . T he

’

sensitives w ould feelit immediately and pow erfully as an icy

cold principle, so cold in fact that it w ould stiffen their hands.

Baron R eichenbach took this as a proof that the finer elements
of sunlight are cold. T hls is true so far as its electricalrays are
concerned, but the cold w hich they felt so pow erfully may be ac

counted for on the principle that thermo-electric ity w as evolved
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by the heating pow er of the sun
’
s rays, the naturaltendency of

electricity being alw ays to move froma hot to a cold portion of

an object.

3 . R eichenbach had w ater stand in the sunlight fiveminutes,
w hen M iss M aix,

on drinking it w ithout know mg w hat w as done
,

said immediately that it w as magnetized. I t produced the pe
culiar pepper-like burn ing,

w ellknow n to the sensitive
,
on her

tongue, palate, throat, dow n to the stomach,
at every poin t arous

ing spasmodic symptoms .

” Water w hich stood tw en ty minutes
in the sunshine, w as found to be as strongly magnetic as it could
be w hen charged w ith alarge n inelayered magnet.

“ I allow ed
M iss R eichelto become used to the feeling of my hand, and then

w en t out in to the sun shine. A fter ten minutes had elapsed,
during w hich time I had exposed myself on allsides to the sun

’
s

rays, I w ent back and gave her the same hand. S he w as much

aston ished at the rapid alteration in the great in crease of force
w hich she experien ced in it, the

'

cause of w hich w as unknow n to

her . T he sun had eviden tly impregnatedme in exactly the same
w ay as a magnet had charged the body of a man (in a previous

exper imen t) . R eichenbach further affirms that M iss M aix could
not bear the increased pow er of persons coming out of strong

sunlight, and that iron , glass, or any other object could be
charged w ith a pow er w hich affected herlike a magnet, w hile
amagnet w hich had become w eak w as made strong by being
placed in the sun

, thus confirming
'

the observation s of Barlocci
,

Zan tedesschi and others concern ing solar magnetism.

4 . A substance
.

called O cl- sugar or O do-magnetic sugar has

been devised and used w ith remarkable success as a curative

agen t _by A dolph von G erhardt, M .D . , of G ermany, and also pre
pared and suppliedby R obt. R ohland, M .D .

,
of 4 29 ,

2 d A ve.
,
N ew

Y ork . I t con sists of the sugar of milk charged by certain rays

of the sun through p

a prism
,
being called eel-sugar from the fact

that a certain amoun t of oa
’
ic or ou

’force 1s brought in to action

by meansof the sunlight, although the sunlight itself must be

the more immediate potency. When the sugar is charged by

the thermalrays it is .

1
called pos itive ado-magnetic sugar ; w hen

charged by the electricalrays, negative oa
’
o-maguetic sugar, or

negative cd—sugar, terms w hich are not very accurate, as the w ord
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positive naturally mean s strong or aggressive, w hile negative

means w eak or yielding. S urely thew onderfulchemicalpotencies
of blue and violet cannot becalled negative in their character, for
in many combination s the red and yellow aremost feeble in com

parison . T hermo - od- sugar and electroéod- sugar w ould discrimi
nate better. I n D r. R ohland’s pamphlet he says,

“ If a part of
the sugar becomes placed w ithin the solar spectrum In the rea

’

andy ellow rays, and another part in the élueand v iolet rays of the
sunlight, and a sen sitive tastes them after some time of exposure,
the first w illtaste tepid and nauseous, and thelatter cooland re

freshing.

”
T his admirably confirms w hat w e have already seen

to be the true potencies of colOr, the red and yellow drugs being
more w arming and nauseating andf including the emetics, w hile
the blue and violet ones are cooling and soothing to the nerves .

I w illquote from D r. R ohland’s pamphlet alittle of the testimony

of physician s, some of w hom I am acquain ted w ith and know to

be eminen t in their profession . T his testimony is w ith refer
ence to the electro-od- sugar, and show s its qu ieting, cooling,
soporific character according to the principles w hich I have al
ready given .

C A S E I st .
—PHT H I S I S PULMO N A L I S , S LE E P LE S S N E S S , etc .

T he patien t w as very w eak, very sallow , and the eyes.

looked strained and star ing sleepless, expectoration of purulent
taste. A fter O d, one

‘

dosefi
‘
reports Slept w ell, feels better

and s tronger than hehas for a mon th,looks fresher in the face

and eyes, the expe
‘

fiora t
i

oa i afi es s alty— cough un changed.

”
S .

S WA N , M .D . , I 3 , West 3 8th S t. ,
N . 8, 1 87 0 .

2 d C A S E .
- N A S A L A N D BR O N C H IA L C A T A R R H

,
N E R V O U S N E S S , etc .

A young lady from Philadelphia, 9* 9"
w as much reduced

in strength and vitality, extreme exc itability of the nervous sys

tem— raised blood and pus from the bron chia orlung ; could
not sleep . F irst n ight, gave her pulsatilla— no relief ; then nux

vomica— no better . I then
,
the third n ight, gave her one odo

magnetic sugar pow der. R esult : sound sleep alln ight— the

first she had had for more than tw o mon ths— much refreshed in
9" A dose is half a grain or about w hat w ouldlie on the point of a knife. D ouble

this amount I have found to bemoreeffective.
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examples in w hich the yellow and red princ iples havebeen devel
oped in connection w ith w ater and given w ith marked success

for an imating the system,
acting as alaxative, alterative

, etc .

D r . V on G erhardt did not seem to have ascertained the potencies
of the thermalcolors, although they are perhaps more practical
and valuable than those of the electricalcolors taken allin all.
sth C A S E .

—D I A R R H ( E A C UR E D W I T H BLUE —C HA R G E D WA T E R .

Althoughx the blue and violet princ iples are espec ially valua
ble for checking nervous and inflammablecondition s, I have in
severalin stances checked the too free action of the bow els bylight strained through blue glass placedo ver the bow els, or by
w ater charged in blue bottles, or bltiechromolen ses.

M iss K. ,
formerly a patien t of mine,living on Broadw ay, w as

becoming haggard in her appearan ce from diarrhoea w hich had

lasted five w eeks. I handed her a blue bottle w hich I had filled
w ith w ater

,
and had standing in the sun for a part of

”
a day. S he

drank somethinglike a tablespoon fulof this tw o or
‘ three times

a day. I n one or tw o days her diarrhoea ceased, and up to this

time
, severalmon ths having elapsed, it has not returned. A favor

able symptom in the case is that she did not sw ing to the other

extremeof con stipation , as w ould verylikely have occurred under .

an opium treatmen t. I t S hould be remarked that shetook only
an occasionalsip of the w ater after the first day or tw o. T he

blue chromolens, to be descr ibed hereafter, is stillbetter .

XIX . H E A L I N G PO WE R O F PUR E S UN L I G HT .

Pure w hitelight, as nature gives i t to us
,
is of course far

more desirable for man than any one color of sunlight, for i n

this w e get allcolors and allpotenc ies combined. Whilemany

conditi on s of disease and perhaps imperfection s of climate may

be improved by a predominance of some one of more colors as

brought about through prisms or colored glass, the combined
rays, as in w hitelight, are the ones w hich man and nature must

generally depend upon
,
and w hich most of allthey requ ire.

Although sunlight comhines hoth the thermaland electr icalrays,
cover ing every var iety of pow er, yet as a w hole, especially in w arm

w eather
, it is pow erfully heating and stimulating in its nature,
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kindling into action dormant systems a nd proving to he over- ex

citing especially w hen f alling on sens itive hra ins . By exposing
any portion of the body to the sun not to an undue exten t, the
skin becomes somew hat darker, clearer and more rosy in its gen

eralcharacter, having on the w hole a richer effect than the w axy
w hiteness of bleached indoor faces . T he darker and more rubi

cund appearance comes from the carbon w hich is driven in to the
skin by thelight, and being of the right color to stimulate the

nerves of the surface, the blood is more orless draw n there and

thus amorerosy appearan ce is developed. T his gives an activity
and toughness to the cuticle w hich enables it to resist many

externalinfluen ces of the atmosphere, and often preven ts the

tahing of cold, w hile it also w ithdraw s heat and inflammation from
the in ternalorgan s . L ight w hich has passed through glassmust

be somew hat softer and more refined than the fullglare directly
from the sun , as it

- is strained of s ome of its‘coarser elemen ts and
some

_

of the inten sity of. its
i

‘

heat. T his, of course, makes itless
desirable w hen the greatest externalpow er is required. I w ill
quote a very few cases of sun -healing.

I st C A S E . PR E V E N T I O N O F C oL D s, etc .

T he toughen ing pow er of the sun w as w ellillustrated some

years S i nce in the case of alady patien t of the author . S he

w as very feeble and negative, and everylittle exposure w ould
cause her to take cold. S he took a course of sun - baths on the

skin over thelungs and other parts of her body, since w hich she

rarely if ever takes cold. I n this respect she has become per

manen tly strong, as years have elapsedWithout a recurrence of

her old condition s .

2 d C A S E ,
oR S E R I E S O F C A S E S . C UR E O F T UMO R S , M O T HE R ’S

M A R KS
,
etc .

T he follow ing, taken from the N . Y . H erald of H ealth
,
is

from the pen of A ugustus Barnes, w ho remarks that he has

studied the hygien i c properties oflight for 3 8 years
I can remove cancers in their earlier stages, tumors, nd vus

maternus (or mother
’
s marks) . I tmatters not w hether thelatter

are red, black, purple, brow n
,
or other color, or w hether they
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cover theen tire S ide of the face, orlarge protuberances appear,
I remove allby alens and the simple rays of the sun , w ithout

s tarting a drop of blood, orleaving a scar but for a short time:
T here isless pain attending this operation than by common

surgery. Uncomely ,

moles x that disfigure the face of many per

sons can be made to disappear andleave the face as fair as

N ature intended it, nor do they ever reappear. T his treatmen t .

produces no illeffects, for there is no mineralor chemicalpoison
in the rays of the sun .

A DV A N T A G E S O F T H E S UN ’S R A Y S O V E R A L L O T HE R C A US T I C S
A N D T H E LA N C E T .

I . T here is .no mutilation of any p art,nor is a drop of blood
ever draw n . T he sun

’
s rays w illcauterize a vein or an artery

so as almost instantly to stop their bleeding.

2 . T here is no after dressing needed, except for cancers.

3 . T here are no bad effects resulting from poison ing, for the
sun

’
s rays are not poisonous.

4 . T here is no scarleft, after a sufficient timehas elapsed
for the healing process and the redness caused by the burn ing
w illdisappear in from one to six mon ths.

5. T hose w ho have been subjected to both systems express

themselves as feelingless than half the pain under the sun
’
s

rays .

6. N o detention from
“

business is required“

7 . T here is no fainting under the operation :

8 . A naesthetics are rarely required.

9 . T he quickness and permanence of the treatment and the

S implicity of the O peration areremarkable. I t is easily controlled,
and the operator can burn to a considerable depth, or so slightly
as to only destroy the cuticle, stopping the cauterization at

w hatever stage he pleases .

1 0 . T he remedy is to be found w herever the sun shines,
requir ing no preparation ,

no grinding, no mixing, but is ready

every day and free to all.”
W ith reference to the above it should be remembered that

theblue is the balancing principle w here too much of the red

or inflamed condition exists, w hile the yellow - orange is the great

an imating principle in hard tumors or other dormant conditions,
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color also emac iation ,
muscular debility and degeneration , drop

S icaleffusion ,
soften ing of the bones, generalnervous excita

bility, morbid irritability of the heart,loss of appetite
,
tendency

to syncope and hemorrhages, consumption , physicaldeformity,
stun ted grow th, men talimpairmen t and premature old age. T he

offspring of those so unhappily trained are often deformed, w eak

and puny, and are disposed to scrofulous affection s .

”

3 . D r . Ellsw orth,
of H artford, s ays T ake a rabbit and shut

him from the sunlight, and he w illdie of con sumption in a few

w eeks. T he
‘

tubercles w illbe just as perfectly formed in hislungs as in the human species, and the symptoms in every ree

spect w illbe the same.

”

4 . M any persons keep themselves - pale and sickly by means
of parasols, unbrellas, shaded rooms, and in - doorlife generally.

Parasols S hould be dispen sed w ith excepting in the hottest sea

sons . S ailors w ho are ever in the pure air and sunlight, and
children w ho play much out of doors

, generally presen t a ruddy,

healthy appearan ce. T he follow ing severe cut on our A merican
house- keepers, from an editorialof the C hicago T ribune, is w ell
merited :

“ I n this coun try, there seems to be an implacable feud be

tw een people and the sun— the one striving vigorously and even
fiercely to get in to the houses, and the other striving just as

fiercely and vigorously to keep him out. T he average A merican
housekeeper does not think she has fulfilled her w hole duty un

tilshe has made the rounds of the w hole household, shut allthe
doors

, closed allthe S hutters, and draw n allthe curtain s on the

east and
'

South s ides of the house. T his is the morn i ng
’
s job.

I n the afternoon she makes the same grand round on the w est

side of the house. S he is not quite happy and con ten ted un til
the sun has gone dow n and darkness sets in . S he is substan f

tially aided in her raid again st
'

the sunlight by the heaviest of
shades

,
curtains andlambrequins. T hus the fight goes on day

by day and season by season . I n summer she Shuts out the

sun because it is too hot. I n w inter she shuts it out because it
w illSpoilher carpets. I n S pring and

,
fallshe has other reasons .

S he has reason s for allseasons. T hus she keeps the house in
perpetualshade

,
in w hich the children grow up sickly, dw arfed,

fullof aches and pain s, and finally have to be sen t off in to the
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country
post-haste so that they may

x

get in to that very sunlight
w hich they have been den ied at home, and in w hich the coun

try children run and are glorified.

’

5. O ur S treet- Car and R ailroad Conductors are too often

most carefulto shut out the sun from their vehicles, even in
'

w eather w hen it w ould be especially delightfuland an imating to

have its rays . I n fact this glorious orb of heaven is frequen tly
treated as if it w as man

’
s deadliest enemy, instead of being. the

dispenser of pow er and beauty in alldirections
, as it really is.

6. T he ancients often had terraces, called S olar ia,
built on

the tops
‘

of their houses, w here they w ere in the habit of taking
their solar air baths. Pliny says that for 60 0 years R ome had

no physic ian s . Using such naturalmethods of retain ing or gain

i ng physicalpow er as vapor baths
,
man ipulation ,

sunlight, exer
c ise, etc . , they became themightiest of nation s. By this remark

I throw out no slur again st true a nd w ise
,
physician s, w ho are

blessings to a commun ity, but w ould calltheir atten tion more to

nature
’
s finer methods rather than to the use of so many drugs,

blisters, moxas, bleedings ,leechings,’and other violen t processes
w hich so w eaken and destroy the beautifultemple of the human

body.

Who has not observed the purifying effect oflight, says

the beloved Florence N ightingale, “ and especially of direct sun

light upon the air of a room ? G o . in to . a S ick room w here the

shutters are alw ays shut (in a sick room or bed- chamber there
should never be shutters S hut) , and though the room has never

been polluted by the.

breathing of human beings, you w illobserve
a close

,
musty smellof corrupt air,i . e. unpurified by the effect of

the sun
’
s rays .

‘
T he mustines

‘

s of dark rooms and corners, in

deed, is proverbial. T he cheerfulness of a room,
the usefulness

oflight in t reating disease, is all- important.

‘Where there is
sun there is thoughti

’
Allphysiology goes to confi rm this.

Where is the Shady side of deep valleys, there i s cretin ism .

Where are cellars and the un sunned sides of narrow streets,

there is the degeneracy and w eakliness of the human race, mind
and body equally degeherating. P ut the pale

,
w ithering plan t

and human being in to the sun
, and if not too far gone, each w ill

recover health and spirit .

”
’N otes on q rs ing .

8 .

"

T helack of purelight and pure air in mines tells seriously
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upon the health of miners. F ourcault affirms that w herelife
is prolonged to the average term, the evileffects of the w ant of

light are seen in the stunted forms and generaldeterioration of

the human race. I t appears that the inhabitan ts of thearondisse
ment of C himay, in Belgium, 3 0 0 0 in number, are engaged

partly as coalminers, and partly as field-laborers. T helatter are
robust and readily supply their proper number of recruits to ther !

army ; w hile among the miners it is in most years impossible
to find a man w ho is not ineligible from bodily deformity or

_

arrest of physicaldevelopment.

”
F orbes Winslow ’

s I nfl uenceof
L ight.

9 . D r. A ndrew W inter in the F allM allG az ette, L ondon , says

When the S t. M artin’s nationalSchool,leading out of E ndell
street, w as built some years ago, We noticed w ith pleasure that a
play-

ground w as built at the top of theschool, w herelight and

air w ereplentiful. T he necessity oflight for. young children is
n ot half appreciated. M any of the affections of children and

nearlv allthe cadaverouslooks of those brought up in great

c ities
,
are ascribable to this defic iency oflight and air. When

w e see the glass- rooms of the photographers in every street,

high up on the top
-most story, w e grudge them their application

to a mere personalvan ity. Why should not our nurseries be

constructed in the same manner If mothers knew the value‘

of

light to the skin in childhood, especially to children of a scrofu

lous tendency, w e should have plen ty of these glass-house nur

series, w here children may run about in a proper temperature,
free of much of that clothing w hich at presen t seals up the skin
—that great supplemen tarylung— to sunlight and oxygen .

”

1 0 .

“ I t is a w ellestablished fact that, as the effect of isola
tion from the stimulus oflight, the fibrine, albumen and red

blood- cells become dimin ished in quan tity, and the serum,
or w a

fery portion of the vitalfluid, augmented in volume, '

thus induc

ing a disease know n to physic ian s and pathologists by the name

ofluhcemia, an affection in w hich w hite instead of red blood- cells
are developed. T his exclusion from the sun produces the sickly,
flabby, pale, anaemic condition of theface, or ex- sanguined, ghostlike forms so often seen amongst those not freely exposed to air

andlight. T he absence of these essen tialelements of health
deteriorates by mater ially altering the physicalcomposition of
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w hat remarkable case on F ourth A venue, N ew Y ork
, a report of

w hich w as given in the N . Y . D aily G raphic, and I believe that

most cases, not only of sun- stroke, but of apoplexy, if taken in
time, could be cured in the same w ay, espec ially as I

'

know Of

many other cases w hich have been treated on a similar plan .

T his man w as supposed to be dead or dying, by his distressed

W ife, w hen I w as called i n
,
and according to her accoun t he had

alreadylain nearly three hours in '

a state of coma, brought on by
the in ten se heat. T o make matters w orse his fr iends had

draw n him off~ in to the darkest corner of the room
,
w here w as

theleast '

air, and theylacked even the discretion toloosen his
shirt collar or any part of his clothing. H astilyloosen ing his
clothing,

I called for ice- w ater, mean time pounding him briskly
over his back,legs, and feet, and making dow n w ard passes from

his head. When the ice w ater came, I put a
‘

quantity of . it over

his face,
forehead, temples, and tO p-head, but w as especially Care

fulnot to put any on the cerebellum and back- neck, after the plan
w hich is frequen tly adopted, as this, by its con tracting character,

w ould tend to deaden a great vitalizing cen ter, and also to close
the channels of egress for the blood in its movemen t from the

front brain . T he ice- w ater caused
'

him to start Slightly and

show signs oflife. But the great agen cy upon w hich I depended

w as a pailof as hot w ater as could be endured,
w hich I poured

from a dipper on the back of his neck andlow er occiput, as he

w as turned on his stomach and held out from thelounge, being
carefulnot to reach as high as the uppef

’

back -head. T his soon

started him in to new life, he show ed some slight convulsion s,
vomited; and then rose up, exclaiming,

all«r ight and declar
ing that he w as w ell. I told him that he had better avoid bus i

ness for a day or tw o
,
but he chose not to,

and from that time

onw ard did notlose an hour . T he same hot w ater treatmen t is

also admirable for paralysis, apoplexy, brain - pressure, vertigo, etc .

XXII . S LE E P - PR O DUC I N G E LE ME N T S .

I . T here is great danger of
.
making a m istake, in the pro

cesses for inducing sleep from the fact that the philosophy of

Sleep i s not
'

generally understood. T his w illbe found explained
to some exten t in chapter T enth, V I I , 1 . In ten se action of the

vitalethers of the fron t brain cau ses mentalactivity and conse
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quen tly w akefulness. When these ethers are draw n off to other

portions of the body, the fron t brain becomes quiescent and sleep
i s produced. T he best condition for in tellectualaction and w ake

fulness is w hen there is a free and un in terrupted flow of pure

and
_
w elloxydized blood, for such flow stimulates the activity of

themen talethers as they flow through the con tiguous nerves,

w hile the ethers that flow through the blood are also active.

S uch blood is also . favorable to sleep in the time of sleep, as it
c auses a brisk action of forces in other parts of the body,

w hich

relieves the head. When ,
how ever, through impover ished or im

perfect blood, or w hen from over-excitement of the cerebrum

the front and upper brain become congested so as to blockade
the free channels of these mentalethers, consciousness dies out,

and w hat is called Sleep (sometimes coma) en sues, but a very im

perfect style oi sleep it is, w hich serves but a poor purpose in

building up the system. T his condition is induced by O pium

and some other narcotics. F rom the follow ing synopsis of the

opin ion of the L ondon L an cet, it w illbe seen that even the old
schoolof prac tice is begin n ing to repen t of the use of one of

their most common remedies

Sleep produced by narcotics or so- called sedatives
,
is poi

soned. T heir use gives the person s employi ng them an attack

O f cerebralcongestion , only differing in amoun t, not in kind, from

the condition w hich naturally issues in death. T here is grave
reason to fear that the realnature of the operation by w hich
these deleterious drugs, one and all

, br ing about the uncon

.sciousness that burlesques naturalsleep, islost S ight of
, or

w hollymisunderstood,by thosew ho ,
have free recourse to poisons

on the most frivolous preten ces, or w ith none save the exigency
of morbid habit. G reat responsibility rests on medicalprac
t itioners, and nothing can atone for the neglect of obvious duty.

”

2 . F rom the above i t may be seen w hy opium
,
w hich has a

c onsiderable
'

of the exciting principle of yellow and red, may
i nduce sleep . H aving a strong affin ity for the brain

,
it at first

excites that organ and gives an imation of thought and feeling ;
w hen so much blood has been draw n there as to produce con

gestion , the sleepy feeling approaches. T he reason w hy it

tends to prevent diarrhoea, is that the heat of the bow els is ‘

d raw n tow ards the brain .
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3 . While the blue, indigo and violet are naturally cooling and

soothing to an exc ited brain and nervous system, and especially
promotive of sleep, yet in cases of costiveness, the yellow light
over the bow els, or substances charged w ithlight through yellow
chromolenses (S ee IX of this chapter),often cause such action

of the bow els as to callthe excitemen t from the brai n and pro

duce sleep . I n most cases, how ever, the violet and blue are the

naturalSleep -producing principles for an excitable or f everish
brain . I w ould advise person s w ho are costive, and yet nervously
excitable, to”

take yellow - charged w ater during the daytime and

blue Charged w ater on retiring. A w arm hand on the back neck

orlow er S pine, or a hot foot bath w illassist in induc ing Sleep .

XXI II . PR A C T I C A L IN S T R UME N T S F O R C O LO R - H E A LI N G .

1 . T hus far w e
j

have seen an overw helming array of facts to
S how themarvelous healing pow er oflight and color as a new

and blessed reality w hich is j ust daw n ing upon mankind
, and it

w illnow be w ellto con sider briefly Some of the instruments by
mean s of w hich this pow er can best be utilized. H aving eu

deavored thus to crystallize the differen t color potencies i n to a

therapeuticalscience, it is now importan t also to gain some hints
on chromo- therapeuticalor chromopathic art.

2 . The M ater ialthrough w hich Colors are transmitted, is a

matter of great importance. T herehave been so many thoughtless direction s w ith referen ce to this S iibject, so many mere as

sertion s w ithout proof, and en tirely con trary to establishedlaw s,

that it—is high time some defin ite standard w as reached. Gen

eralPleasan ton recommends the mazarine glass, and this is col
ored w ith cobalt. D r . Pancoast, in his Blue and R ed L ight, says

I . T here is no spec ialvirtue in one blue pane of glass over any
other of the same shade cobalt blue is the best, and glass col
ored in the process of manufacture, is better than pain ted glass,
because the pigmen t applied externally imparts more orless
opac ity to the glass . 2 . T here is no specialadvan tage in any

particular method of arranging the glass in any particular sort

of frame ; an ordinary sash placed ‘

upright in the w indow frame,

is as good as any other frame in any other position . 3 . T he

blue ray cannot be focalized —it refuses to be modified, or
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C on trary to D r. Pancoast
’
s assertion , too, I find by experiment,

that the bluelight can bebrought to a focus j ust as readily as red

or yellow light, although of course it does not form so brillian t a
focus as the moreluminous colors

,
and moreover as to

“
the spe

cialadvan tage of any particular method of arranging the glass
in any particular sort of frame,

”
the testimony of M rs . P roessel,

already given , show s that spec ialmethods have spec ialadvan
tages, and I S hallsoon attempt to show j ust how these colors
should be arranged in order to the finest physiologicaleffect in
descr ibing the Chromolume, the Chrome—D isc, etc . But first of all
it is importan t to know the exact chemicalproperties w hich are

tran smitted through differen t kinds of glass.

3 . D eep Blue Glass, colored by: _Cupro- diammon ium- sulphate,
or, in the old nomenclature, the cupro

- sulphate of ammon ia, (N 2

H 6 C u) 5 0 4,
has a rich deep color, and is the true vehicleof the

color electric ities almost en tirely unadulterated by the thermal
rays, con sequen tlyit should stand at the head of allthe colors
for the generalcalming and cooling of the brain ,

nerves, or in
flammatory section s. I t obliterates allthe rays below the

green ray, those above it permeating it freely.

”
T he most re

frangible or chemicalrays w ellin sulated.

”

( H un t .) S o far as

I know there is no glass in themarket of exactly these ingredi
en ts, although I have been able to getmy blue chromo-lens made

w ith nearly these mater ials .

5. D eep I ron G reen . T he
'

descr iption of this and other

styles of glass is l

eonden sed mainly fromH unt
’
s R esearches on

L ight.

”
Glass colored green w ith iron oxide admits the

_

vio

let
, blue, green and orange freely, and some yellow and red; I s

S carcely surpassed for its cooling electr ic effects.

6. Very br illian t Copper G reen . A dmits violet, blue, a small
amoun t of orange, a fair amoun t of yellow ,

and a fullamount of

green .

7 . V iolet Glass (M anganese) . T he yellow rays nearly ’

w an t

ing red shortened green fades in to black Shadow
,
and allthe

other rays blended in an in ten se ovalpatch of blue. T he chemi
calaction extends in to the tran s- violet.

‘

8 . R ed or F inh Glass ( G old) . V ery beautiful. T he spectrum
becomes an ovalspot of in ten se redness cover ing the V i sible
thermalrays, embrac ing thermel, and extending to blue.
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9 . R ed- O range ( S ilver) . Allthe more refrangible rays de

c idedly obliterated, and even the green somew hat shortened

but in the place of the blue and violet rays there is some red.

T he yellow and orange are considerably reduced
,
the red stand

ing out in great brilliancy, giving theglass thegeneralcharacter
of red- orange.

1 0 . P ure Yellow ( C oloring matter C arbon ) . I slacking in
the violet and indigo rays ; strong orange and yellow -

green re

duced— a w eak blue— acts far up in thefine tran s- v iolet rays.

1 I . Yellow by I ron . T ran smi ts thermel, some red, con sider

able orange, strong yellow , smallamoun t oi decided green rays,

some indigo. G ives the fine ton ic effect of refined iron . I

have given the colors as they are usually named. What is

commonly called yellow is really nearer a yellow - orange in many

cases. N umerous other kinds of colored glass are use
’
d
, but

space is w an ting here, and these are theleading qualities.

C O LO R E D S O LUT I O N S .

1 2 . Thermeland red . S olution of Carmine in supersulphate
of -A inmon ia . T ransmits thermel, red andlow er half of orange.

1 3 . Yellow . A saturated solution of B ichromate of P otash.

Beautifully tran sparen t red and yellow .

1 4 . G reen . Chlorate of I ron and Copper .

'

H ighly trans

paren t, tran smitting blue, green , yellow and orange.

1 5. Fluorescence. O nepart of the S ulphateof Qu in ine to 2 0 0
parts of w ater on a plate glass trough transmi ts the w hole of the

v isiblespectrum, and develops a celestialblue in the invisible
tran s- violet portion over a space about equalto the visible spec
trum . When the solution is made stronger theviolet is more or

less cut Off. O ther fluorescen t materials have been spoken of

elsew here.

16. Blue. Cupro- S ulphate of A mmon ia , described in N O . 4 .

1 7 . O ther solutions can be made of materialmuch the same

as those given in the differen t colored glass, w i th a S pectrum

w hich must be S imilar
.

‘

V ery many other combination s, both in

glass and in solutions, are practicable.
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XXIV . H E A T T R A N S M I T T E D BY C O LO R E D S UBS T A N C E S

I . T he follow ing table, prepared by R obt. H unt, show s that

the greatest heat is tran smitted not by red or ruby glass, as
might be supposed from the w ellknow nheat of red, but by the
orange glass w hich transmits not only the red and thermel, but
something of theelectricalblue, thus addinganother fact in proof
of the principle w hich G eneralPleasan ton’s discovery seemed to

verify, namely, that a smallamoun t of electricalrays added to a

mass of w armrays, causes a greater heat that the w arm rays

alone. N ext to the orange glass, a transparen t '

subStance trans

mitting allthe rays gives the most w armth, then the yellow
glass, then the red, w hile the green and some grades of blue
glass are coldest in their transmissions, though cobalt blue
is w armer than brow n- red, — or more properly speaking very
red brow n .

C O LO RS . C O LO RS T RA N S M I T T E D . H E A T .

R uby ( gold) . R ed and thermel. 87
’

F

B row n - R ed. R ed, orange and portion of thermel.
R ed, orange, yellow , green and blue.

Cobalt Blue. V iolet, indigo, blue, some green, and

some orange, red and thermel
O range. L ittle blue, green , yellow ,

orange, red

and
“

thermel
D eep G reen . O range, yellow , green and blue
Clear glass (w ith alittle w ater) , allthe rays

2 . W ithout the w ater in thelast case, the heat w ould have
been somew hat greater, though stillless than that tran smitted
by the orange glass. O ther grades of glass, to be hereafter ex
perimen ted upon ,

w illprobablymodify this table somew hat . T he

foregoing facts S how that a substance may appear to tran smit

yellow , orange, etc . , and nothing else, judging by its main effect
w hen thelight shines through it, w hereas the spectrum w ill
revealseveralother colors w hich a re also tran sm itted. S uch

facts do not sign ify that the pure red and thermelrays oflight
are not the w armest, nor that the blue, indigo and violet are not

in themselves the coldest. I t is true, how ever, that any careful
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last named glass, w e shallneed another piece for the neck and

upper thorax, reaching considerably over thelungs and heart.

T hislike the other Should be cooling in its nature
,
being over a

somew hat excitable region ,
and yet can w elltolerate a certain

amount of heat, so under ordinary circumstances the mazarine

blue glass, colored w ith cobalt, w illprobably be the very best

w hich could be employed for that region . We w illneed about
,

six inches of this and w illborder it w ith red, colored w ith gold.

4 . The H ypochondr ium. We come now to the upper bow els,
including the"

‘liver, stomach, spleen , duodenum, etc . , and consti

tuting the centralregion of digestion . What color is most

needed for good digestion ? T w o importan t substan ces are used

in digesting food, gastric juice and saliva. T he gastric juice be
ing an acid, and con sequen tly electrical, w ould have its action
increased by the thermalcolors, such as red and yellow , and the

same colors w ould also stimulate the blood, muscles and nerves

of the stomach, w hile the saliva, having the alkaline or thermal
princ iple predomi nan t, w ould have its chemicalaction increased
by the blue or violet, w hich w ould also tend to coun teract too

much of the inflammatory action of the red. A medium purple
glass tran smits these princ iples and thus becomes par excellence
the c olor for regulating digestion . S ix in ches of this w illan
sw er, and a border of vellow or green ish yellow , especially the
canary yellow of uran ium , w illform its chemicalaffin ity .

5. The UmbilicalR eg ion . T he bow els are aroused into an i

mation by the yellow color more espec ially, as has been abun

dantly show n
,
and a smallstrip of yellow glass three inches in

depth,
"

bOrdered by its affin itive violet, w illbe suffic ient.

6. The H ypogastrium and L oins . F or theloin s andlow er
viscera, a green glass w illhave a fine ton ic effect, and w illbe very
soothing to any inflammatory conditions, such as cystitis, uterine

or ovarian irritation , etc . N early every variety of. green glass
transmits the orange, yellow , green and blue rays. T he yellow
and orange w illan imate the nerves, w hile the blue w illhave a

cooling effect and tend to constrict and draw up relaxed muscles.

If the parts are dorman t, yellow -

green w ould be preferable— if
inflamed and over—active,

blue-

green . A border glass of dark red

w illbe nearly a chemicalaffin ity.

7 . L ow er L imbs . F or the rest of the w ay covering thelimbs
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andlow er extremities, the w armest colors are most desirable
,

espec ially as these parts are farthest from the vitalcentres .

H aving ascertained that the w armest effect comes through the

orange or red-orange glass, this w illbe the most proper material,
w hile the mazar ine blue and the cooler blue w illbe excellen t
affin itive colors for the border on each side. A bout I 5 in ches of

this w illbe suffic ien t, as the patien t Should S it or recline w hile
receiving the colors .

8 T he w hole of this combination enclosed in a w alnut frame
W i tn metallic frame w ork inside for the differen t colors, I have
termed the C H R O M O L U M E ,

*
w hich mean sliterally color—light. I ts

colors being arranged very much on thelaw of harmon ic con trast,
as w ellas according to the princ iples of chemicalaffin ity,

it con

stitutes one of the most beautifulornaments imaginable for a

draw ing- room,
or bed- room w indow , and certainly one of the

best of allin struments for vitalizing,
healing and ton ing up the

human system .

XXV I . T H E U S E O F T H E C H R O M O L UM E I N H E A L I N G .

1 . P osition of the I nstrument. T helow er end may rest upon

thelow erledge of a w indow ,
w hile a cord is attached to the

upper end, and bei ng passed through an improvisedloop at the

top of the w indow may come dow n and be held by the hand, or
w ound around some hook or nailat the side of the w indow . I n

this w ay the upper end of the chromolume may be allow ed to

hang some distance from the w indow or parallelto the w indow

to make thelight str ike in the right place, or the w hole in stru
men t may be draw n up further tow ards the top as c ircumstances

may require. A n invalid chair in w hich a person may be placed
at different angles w ould be - desirablej but an ordinarylounge
or rockingchair w illan sw er .

2 . T reatmen t of
‘

H ead. A majority of person s w ho are in

feeble health
, or w ho use the brain too in tensely,

have the head

too w arm
,
and theliver, stomach, and bow els too dorman t, and the

9“F rom xpama color
,
andlumen ,

light . S ome may object to the un ion of a G reek

and Latin root in the same
'

w ord, but as w emay thus gain so euphonious and expres

sive a term by the means, it seems quite w himsicalto raise this objection . What

are
‘

these tw o old deadlanguages good for except to be resurrected for use in the

living present, in allkinds of combinations w hich aremost concise andmusical?
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arrangemen t of the colored glass in the chromolume as already
described, I S just su ited to such conditions . I n case the brain

I . Light Y ellow colored w ith silver for the disc, 3 inches
in diameter .

Light colored violet
, (M anganese )

R ed- O range (S ilver ) , 1 7 in .long.

4 . T he coolgradeof blue 1 4 in . deep by 16 broad
,
colored

by cupro s- ulphate of ammon ia
, or similar materials.

5. M azarine Blue, 6 X 16 in .

, colored w ith cobalt.
R uby red on theleft and gold- red on the right, 2 % x

6 in .

7 . P urple, 6 x 16 and gold.

Light G reen ish Y ellow , 2% X 6 in .
, colored w ith urani.

um oxide.

9. Y ellow , 3 X 1 6 in .

, colored w ith iron or other metal.
D eep V iolet, 2 % x 3 in .

, manganese.

1 1 . G reen , 6 x 16 i n .

D ark R ed, 2 1} x 6 in .

1 3 . O range, 161} x 16 in .

Light V iolet, 2 1, x 16 in .

,
manganese, etc .

1 5. R ed- O range, 2 1} x 16 in .
, S ilver .

16. Blue 2 x 2 in .

fi g 1 69 . T he C hromo
16’ I} A

lume.
*

if I have designed tw o sizes of the C hromolume, both prepared after theabove

design , the glass part of thelarger being 57 by 2 1 inches, the inside column being
1 6 inches, and the borders 2 1} inches each in w idth, w hile the smaller is 53 by 1 8

inches, the centralcolumn being 1 4 inches, and the borders 2 inches i n Width. T he

larger can be furn ished at $ 1 0 ,
the smaller at $9, and an extra charge of $ 1 for box

ing w hen they are to be shipped. What i s called the crystalline style of glass, con
sisting of foliations over the w hole surface, and being more beautifuland S omew hat
more effective than the glass in common use, w illcost one quarter more w hen the

border alone is supplied w ith it, and one half more w hen the w hole frame is sup

plied w ith it. T hose w ishing a chromolume can address : BA BB I T T C o.
, S cience

H all, 1 4 1 8th S t. (N ear Broadw ay), N ew Yorh. I n very specialcases of disease, by

giving a brief and clear explanation of the symptoms to be treated, the glass in the

instrument w illbe changed to suit qonditions as far as possible. T he glass for a

chromolumemay not alw ays be found of exactly the grade or character of w hat is

named above, but some of the choicest and richest grades that can be found w illbe
provided. T hese instruments w illbe furn ished only to order .

T he C H RO M O -D I S C can be furn ished, including five colors of crystalline glass, alens 2 inches in diameter to concentrate the rays, for 5. T he price of the crystalline glassis $ 1 per square foot.
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a very sensitive brain , thelight can be shut off altogether from
the head, by hanging cloth or paper over the upper part of the

instrument . If a correct an ti- thermalblue glass can be found
,

such a precaution w illnot be necessary .

6. [f the how els arehahitually toof reeor infl amed, the narrow

strip of yellow glass can be covered up, and the body slipped
dow n farther under the green , the tendency of w hich is cooling,
an ti - inflammatory, and con stricting.

7 . F or slugg ish action of the hidneys, tendency to dropsical
affection s, Br ight

’
s disease, etc . ,

it w ould be w ellto have the
'

jun ction of the yellow and purple glass come j ust above the

smallof the back ,
remembering also to have the w hitelight fall

on that portion for a time each day, _

espec ially the w hite and col
oredlight combined.

8 . F or F everish and I rregular Condition of the S exualSys
tem, the green glasslight should comeover the smallof the back
andlow er spine, the orange commencing at thelow er part of the
hips. T his rule is of great importance, and w illtend to save the
patient from the fearfulw reck that overtakes vast

' multitudes of

mankind, and from a condition w hich, if not arrested in time, w ill
baffle the pow er of alldrugs to heal. I t should be pursued per
severingly, days, w eeks and mon ths if necessary, for there is a

quiet, deep- reaching and marvelous pow er in w ellregulatedlight
to healallsuch difficulties, as w ellas to build up exhausted ner

vous systems generally.

9 . A rtificiallight may be used to fine advan tage w ith the

chromolume, especially if thelamp or gas
- burner is directly be

hind the blue or green shades of glass. S uchlights having a

larger relative amount of carbon than sun -light, the yellow and

orange princ iples aremore active, w hich fact explains the cause

of their being moreexc iting to the eyes and nervous system than

thelight of dav causing inflammation of the eyes (O phthalmia) ,
dimness of vision (amaurosis) , etc . Blue and violetlight con

stitutes a beautifulbalan cing pow er for such conditions . (S ee

C hapter on V ision .) T he great advan tage of being able to use

artificiallight, espec ially in a coun trylike E ngland,
in w hich di

rect sunlight in w in ter is very scarce,and also during the darker
portions of our ow n year, must be apparen t to all. A rtificial
light has much the same character as sunlight, w ith the excep
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tion that it is feebler,less w hite, and more irr itating, but w hen

it is purified by being strained through glass, and its yellow ish
and

.

reddish character offset by a certain amoun t of the blue and

violet element, it can be made very valuable. T he electriclight
has great pow er and purity. Although thelight for generalpur
poses may w ellbe placed directly back of the blue glass, yet
for specialconditions it must be changed thus, for head- ache,

sleeplessness, etc .
,
place it back of the upper blue ; for sore

throat, and mostlung difficulties, place it back of the mazarine
blue for indigestion ,

back of the purple for costiveness
,
back

of the yellow ; for uterine or ovarian inflammation , back of the

green , etc .

I O . A convex L ens f or concen trating the ray s, hung behind
any particular kind of glass, according to the

.part of the body
w hich needs most pow er, greatly in tensifies and hasten s the ac

tion of thelight, but this should not generally be done over the

brain , or over the heart in case it i s subject to palpitation .

XXV I I . T H E C HR O MO - D I S C .

I . A nother instrument w hich I have devised, and w hich I

callthe C hromo- D isc , although not possessmg the resplenden t
array of colors of the chromolume

,
and not

,
like that in strumen t,

having the pow er to cover the w hole system at a time, has some

advan tages as follow s

I t concentrates thelight at any portion of the body w 1th

several, times its ordinary inten sity.

I t can be moved
‘

about w ith the greatest ease to any desired

position .

I t is admirably adapted to artificiallights, as it can be placed
on a table, bureau or chair, and turned to any poin t of the body.

I t w orks equally w ellw ith sunlight.
I t is supplied w ith theblue, the yellow , the . red, the purple,

and the O palescen t w hiteglass, w hichlast admits allthe rays in a

softened refined form. T he differen t styles of colored glass are

allof the beautifulkind,w ith foliated w ork, called crystalline glass .

I t is supplied w ith a smalllen s tw o in ches in diameter, so

that in the caseof tumors mother
’
s marks, or very dorman t condi

tion s, it may concen trate the rays w ith stillgreater pow er, or the
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len s may be used separately at times . F ig.

1 70
‘

represen ts the C hromo- D isc . D iameter

at the smaller end about 5 inches, at the

larger end I 5 inches,length 1 9 or 2 0 inches
from 6 to 7 material, tin w ith a Japan var

n ish on the outside ; I
,
2
, 3 , 4 ,

is a frame
about 5 by 1 2 inches, in w hich the glass is
inserted so as to cover the smallend of the

disc, and w illhold a w hite and colored pane
simultaneously w hen desired 5, is an aper

ture through w hich thelens can be in serted
w hen needed. I t con cen trates thelight w ith

The about 4 or more
-

times the ordinary in ten sity
if kept bright. T he portion of the body upon w hich thelight
falls should be as near the smallend as possible to get the

greatest pow er. T he in strumen t complete w ith the five kinds
of crystalline and opalescen t glass and thelen s can be furn ished
at 5. I t can be held in the hands w ith thelarge end as perpen

dicularly as possible to the sunlight, or'

l

can belaid on a table and

its ends raised by means of books or other objects so as to get

it in exact range w ith the sun
’
s rays or w ith artificiallight. Un

der the hot rays of summer, shin ing directly into the disc w ith

out the interven ing of w indow s, the skin can be rubricated in

from 3 0 to 1 0 0 seconds on some tender portion s of the body,
w hile in a

‘

stilllonger time blisters can be draw n
,
although thelatter style of violence should not be practiced on ordinary occa

sions. If, how ever, it should be deemed necessary to vesicate
the skin in severe cases, the vesication caused by sunlight is
muchless in jurious than that caused by the ruder drug escha

rotics. V esication can be caused the most readily through the
yellow or red glass, or w ithout any glass at all. T he chromolen s,
how ever, is superior to the disc for purposes of vesication or for

concen tration of pow er.

XXV I I I . G E N E R A L H E A L I N G W I T H T H E C HR O MO - D I S C .

I . F or N ervous E xcitahilzfl ,
hot or I nfl ammatory Conditions,

F ez/ers
,
A cutepa ins , etc . ,

the BLUE is the . proper glass to use, as

this admits the violet, indigo and blue, and a portion of the fine
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and cervix ( back - neck) . (F eet in hot w ater .) I f the cervix is
cold, use the yellow aw hile.

S often ing of the B rain — Blue and w hite over the fron t

brain ,
and at times blue and w hite or even yellow over the

occ iput.

H ydrocephalus (Water on the B ra in ) .

— Y ellow and w hite
over the occiput, also blue and w hite in fron t .

F acialN euralg ia — Blue over temples, ears and face.

H eat of SpinalColumn — Blue, or blue and
“

alittle w hite.

A poplexy .

— Blue on fron t brain (hot w ater over thelow er
occ iput and cervix

, as in sunstroke, XXI ,
P araly s is .

- Y ellow and w hite overlow er occiput, also
over upper andlow er spine

,
purple Q V C I

‘

‘

pit of stomach ; yellow
over bow els . When the spine is w arm use blue.

Convuls ions .

— Blue over pit of stomach, as w ellas over
the occ iput

, spine, etc .

H y ster ia
— Blue over the head ; also blue, or blue and

w hite over the w omb,
smallof back and pit of stomach.

S ciatica — Blue and w hite overlow er spine.

2 . D iseases of the R espiratory O rgans .

P neumon ia — Blue over thelungs, blue and w hite over

the cervix 9*
andlow er occiput.

Pleur i 'sy — Blue and w hite w here the pain is acute.

H emorrhage oflungs .
— Blue. (F eet in hot w ater .)

Consumption T uhercular and Chron ic — Y ellow andWhite
over thelungs, als'

o ‘

over the cervix . O ccasionally use purple
and w hite

,
or blue and w hite w hen too much heat exists, and

w hen sleeplessness and hot brain occurs use blue on the head.

B ronchitis .

— Blue and w hite over upperlungs, alternating
at times w ith yellow and w hite the same over the cervix.

A phon ia (loss of Voice) . - Y ellow and w hite over the

throat and cervix.

C roup.

—Y ellow and w hite alternating w ith blue and

w hite over throat and cervix .

S ore T hroat —Blue 1n fron t, yellow on the cervix .

3 . A fl ectzons of the O rgans of C irculatim
P alpitation of the

b

H eart— Blue over the heart, several
9* I t should be remembered that some nerves of the cervix connect directly w ith

thelungs .
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inches off ; also purple over the digestive organs and yellow
over bow els.

—F atty D egeneration of the H eart, or other dorman t con

dition s ; red and w hite, or yellow and w hite. I f the exc itemen t

becomes too great, use the blue.

G oitres and other dormant T umors should have alens and
strong sunlight, or the red or yellow glass. Positive. or hot

inflammations should have the blue. G reat cures can be thus

w rought.

"

4 . D iseases of the S hin .

P urpura (purple spots) .— Y ellow — sometimes the purple.

v us (mother-mark) .
— H as often been scattered by M r .

A ugustus Barnes by sunlight focalized on the spot by alens. I

w ould recommend also some use of the blue glass to coun ter

balance the red princ iple, and at times the use of the red or yellow to scatter the same.

E rys ipelas—R ed P imp/es R ash,
and hot conditions of the

skin generally indicate the coun terbalancing blue prin c iple, ex
cepting probably such diseases as the S mallP ox and other

E xanthemata ,
w hich may be treated as in the next paragraph.

S cabies (Itch) and other diseases in w hich parasites occur, need

theblue, w hich, as w illbe seen in the next chapter, often destroys

an imalcules .

*

P ustules, Whiteor Watery P imples, be treated,

I think, w ith an alternation of yellow and blue glass, the former
to an imate and scatter the dead conditions, thelatter to cool
off the heated parts.

I n diseases of the skin it is. very importan t, of course, to
attend to diet and have theliver, blood, bow els, etc .

,
in good

w orking order .

5. Zymotic D iseases (Epidemic, Con tag ious , E ndemic) .

E nuptiveF evers,
'

or E xanthems
,
such as S mallP ox

, S carlet
I n such

i

‘

diseases as w ellas E rysipelas and overheated conditions, I have often

afforded the patien t a remarkable relief by having him bathe w ith carbolic acid,

a tea spoonfulof the acid being used to a quart or more of w ater . T he carbolic
acid seems to destroy the parasites developed by over-heat and excess of the alkaline
principle, w hile pearlash, occasionally used, w illdestroy the excess of an imalcules
develcped by too muchacidity. A teaspoonfulof pearlash can be used w ith a quart
or three pints of w ater . Allsystems abound in animalcules, but w hen any part be

comes excessive in its action , or out of balance, it isliable to have an excess of them .
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F ever
, M easles, etc. , should, I think, have the virus w ellbrought

outw ard by the stimulating character of red or yellow . A fter

this is w elldeveloped, the cooler pri nciple of purple, then blue
and w hite, and then blue alone can be applied to reduce the fever.

Whooping Cough— Y ellow and w hite, also blue and w hite
at times upon the throat.

D iphther ia
— Blue over the throat and pit of stomach, and

yellow and w hite at times on the cervix . S tart the bow els into
«action in this and the other zymotic diseases by the yellow glass
over them .

‘

A t times rouse the throat w ith yellow .

I n termitten t F ever, or A gue and F everL— I n this disease
thenegative condition of the system seems first to draw the heat

from the skin to the in ternalorgan s,leaving the Surface w here

sen sation is most acute, in a chilled condition , after w hich the
interior organs, becoming surcharged w ith heat, react and Send a

thermalw ave to the S kin , thus giving theburn ing effect of fever .

T hus w hile the patien t feels cold he is internally hot, and vice

versa . N ow as the solar plexus, stomach, etc . ,
w hich are cen tral

portions of the visceralsystem,
must be overheated during the

chill
,
my plan w ould be to con cen trate the bluelight directly on

that point, especially the pit
'

of the stomach,
w here it can pen

etrate very deeply and establish an equilibrium,
w hile on the

other hand, during the fever, the same portion being too cold
could be an imated by the yellow glass, w hich Should also extend

somew hat over the bow els, as they'

are know n to be torpid dur

ing thehot stagef O n the sameplan thedrinking of very hot w ater

during the fever, and of cold w ater (saylemonade) during the

chill, w ould hasten the W inding up of the diseasevery materially.

When the head aches use blue glass over it, especially during the
fever, as it w illboth soothe the head- ache and check the fever .

I n A ton ic F evers In w hich the forces are negative, flow ing
inw ard -too much, such as Typhoid, S hip, ya il, Camp and Yellow
F evers, the blue glass is most importan t for the head, perhaps

the blue and w hite for the cervix, the purple somew hat over the

stomach andliver, but the blue over the bow els if the diarrhoea
is bad.

I n E nton ic F evers, in w hich the forces are positive and in

flammatory, flow ing outw ard, exemplified by B ilious F ever, Ty
phus F ever, etc . , bring the blue to bear strongly upon the head,
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of the stomach, indicate the use of blue ; very dormant condi

tions can have the
‘

yellow , but purple is best in most cases for

stomach andliver . a

Constipation : yellow over the w hole bow els, espec ially _ the

left andlow er portion and briefly over theliver and stomach .

T en to tw en ty minu tes w illsuffice w ith the disc .

D iarrhoea : Blue over the bow els, and br iefly . over theliver
and pit of stomach.

Worms : purple over the stomach, also yellow over the

stomach and bow els.

Cholera Infan tum,
or S ummer Complain t : blue over thebow

els and spine, and sometimes over the head and stomach. T his
w illbe found very effective. E ven sunlight on the w hole body
w ould be excellen t.

F or theL iver in thecase of a dormant or slugg ish action , use

the purple and yellow alternately j ust over and below the r ibs .

F or I nfl ammation of theliver (H epatitis) , use theblue.

F or D orman t Kidney s , as in B r ight
’
s D isease, etc . , use the

yellow and red alternately, sometimes inserting the w hite, j ust

above the smallof the back, but if the smallof the back itself is
hot, use the blue. When the kidneys are irritated or eviden tly
inflamed, use the blue, or blue and w hite. T reat other parts of

the system as symptoms indicate.

D iabetes : I w ould recommend yellow , or yellow and
(

w hite

over the kidneys,liver arrdlungs, blue and w hite for thelow er
bow els, w hile the brain ,

bow els, etc .
, are to be regulated accord

ing to the symptoms . When the
,
region of the kidneys seems

over- excited or w arm
,
use the blue. T his disease is con sidered

in curable by drugs, but occasionally fullbaths of sunlight over
,

the w hole body,
w ith bathing, man ipulation

,
etc . , to start the

S kin ,
correct diet, together w ith the above treatmen t, w illbe

‘pow erfulto healeven this disease, from w hat I havelearned.

I nfl ammation of theBladder (Cystitis) . Blue'

over the hypo

gastrium, yellow over thelow er spine, etc . In C hron ic C ystitis,
how ever, yellow in fron t may sometimes be used.

Uter i L apsus (F alling of the -Womb) . Blue and w hite over

the hypogastrium, also over the smallof the back . M ake

upw ard passes over thelow er bow els .

I nfl ammation of the O varies : blue.
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D eflcient [Menstruation alternation of yellow and red over

the hypogastrium, breast, andlow er spine.

E xcess ive M enstruation : blue over the hypogastrium and

smallof back . T one up theliver and digestion .

H emorrhages, B urns, Wounds, etc. blue.

7

8 . G eneralS uggestions in H ealing .

While treatinglocaldiseases, the w hole system should be
toned up and

'

perfected so that a disease may remain cured.

A mong theleading things to be done is to see that the bow els
move freely and properly, to have the blood w ellV italized by

purple over theliver, stomach,
andlungs, or w hen espec ially in

active, by yellow over the same, and to have a due amoun t of the

out- of-door sunlight, pure ai r
,
and nour ishing but s imple food.

Wonderfulas are the healing properties oflight and color
, so

gentle, so penetrating, so enduring in their effects, and often so

poten t w hen . coarser agenc ies are w orthless, w e must
‘

not be so

narrow -minded as
‘

to con sider it a panacea for allills
,
and w hen

We commen ce using it deem it unnecessary to attend to bathing,
man ipulation friction , O pen air exercise

,
food w hich is heating

or cooling, or demulcen t, orlaxative, according
'

to condition s,

proper sleep or
.
other importan t con sideration s. While I have

endeavored to make the generalprinc iples of chromatic healing
so simple that private individuals may accomplish w onders by

themselves, "

yet such is the complicated nature of disease, that a

physic ian w illbe necessary to direct the use of the different kinds

of glass I n many cases, but this physician ,

'

how ever, should be
familiar w ith the foregoing principles of C hromo- C hemistry and

C hromo T herapeutics, either from his ow n investigation s or from
the studyof this w ork . I t is the in ten tion of the A uthor to w rite
a w ork on H uman D evelopment, In cluding the Philosophy of

C ure and the Upbuilding of M an by N ature
’
s D iviner M ethods

,

”

in w hich the aim shallbe to presen t many new ,
practicaland

S imple plans for developing both the mind and body as comcom

itants tolight and color, and also to crystallize into a scien ce, as

far as may be, the subjects of therapeutics and psychophysics.

‘

T he use of Colored glass ‘

by itself can be used on the same

p r inciples as the foregoing w hich are poin ted out for the chromo

disc, only of course it w illrequire alonger time.
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XXX . T H E C HR O MO L E N S .

1 . T aken allin all, how ever, there I s an 1n strumentWhich is
cheaper, more conven ien t to handle

, and exerts greater pow er in
a short time than perhaps anyother style of healing instrumen t
w hich has thus far been inven ted, and that is the C hromoLL ens,

F ig. 1 7 1 . T he C hromo-Lens
,
one fourth of theactualsize.

fig. I 7 1 . T his I have had made of a pure crystalgrade O f glass,
of three differen t colors, namely : the blue, of a character greatly
superior to the mazarine blue I n I ts exclusively soothing and

electricaleffects ; the yellow -

orange or amber- colored ; and “the

transparen t .

2 . A remarkable fact w ith referenceto these .
double convex
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its E nglish name as if called aquapura ,
that one drop w ould ahe

just as much if w ritten I drop, as if w ritten I gutta, or I mi n i

mum, and that it w ould be just as accurately prepared if I should
say m ix

,
as if I should say misce, misce cum aqua, etc

S olution for R E D or slightly R E D O R A N G E
S odium

‘

S alicylate.

T incture of iron .

M ix and fillthelen s w ith w ater.

T his is admirable for allcold and dorman t conditions, being
w arming to the blood and an imating to the nerves. I t w ould be
excellent for deficien t men struation if held over thelow er vis

cera, more orless rousmg to the bow els, and suited to dormant

kidneys w hen held just above smallof back .

S olution for BLUE
C upro-diammon ium sulphate. 2 0 to 40 grains.

T artaric ac id. 5 grains .

M ix and fillthelens w ith w ater

If it is desired that a few of the w arming rays should be
transmitted through thelens, 2 0 drops of the sulphate w ould
suffice, but 40 drops w ould make it more suitable for use over

the brain or for an exc itable nervous system. 2 5 or more drops

of A mmon ia w ould add depth to the blue. A nother solution for
the blue w hich w illadmit more red rays than the above 1s as

follow s

S olution of IN D I G O . 2 5 drops.

F illlens w ith Water and filter if necessary.

A F LUO R E S C E N T M IXT UR E .

T he follow ing mixture w hich is more or less transparent to

allthe rays, being fluorescent, is remarkably attractive of the

exquisite trans- violet forces
Quin ine S ulphate. 2 0 grain s.

D ilute S ulphuri c acrd to dissolve it. 2 0 drops.

F or nervous persons soften w ith I O grains C upro- S ulphate
of A mmon ia, to give blue effect.

A s the sunlight partakes more orless of the nature of that.

w hich it passes through,
it must carry the effects of the qu in ine

and sulphur of this mixture in to the system receiving it, and

thus have a refined ton ic character, just as the first solution
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namedabove carries the effect of iron , sodium, carbon ,
hydrogen

and oxygen , and is exceedingly an imating.

S olution for Y E LLOW—O R A N G E

Potassium bichromate. 2 0 to 3 0 grains.

M ix w ith the 8 oz . of w ater and filter
L axative, and an imating to bow els and nerves generally.

8 . T he Colored L enses, how ever, have a specialvalue over the

transparent ones, inasmuch as they are alw ays charged w ith -a

beautiful, deep color and require only w ater w ithin ,
w hich of it

self becomes exquisitely medicated for taking internally w hen

desired. Although the solutions w hich are yellow - orange and

red maybe used w ith much effect in connection w ith artificial
light, the others need the more electricallight of the sun ,

w hich

is proportionallyless potent in the thermalcolors, for w hich rea

son ou cloudy days, or at n ight, . they cannot so w ellbe used. If

w e put w ater, how ever, in _ the realchromo-lenses, it becomes
charged w hile the sun is shi n ing, so as to retain much of its

pow er for days or even w eeks, and can be used at any time in

ternally. T his is a great advan tage.

9 . S ugar of M ilh, of the granulated kind w hich w illfl ow

easily in and out of thelen ses, is an admirableneutralsubstance,
w hich w hen put into theselenses w illstore up an immense

amount of medic inalpow er, enough in fact to make hundreds of

doses at a time. T hese may be kept strongly charged bylet
ting them hang up again st a w indow , or even byletting them

occasionally come in to the sun . T he only trouble w ith sugar of

milk is, that thelens con tain ing it cannot be used for bringing
thelight to a focus on the externalsystem, and the sugar should
not be removed from it unless it can be placed in some entirely
opaque substance, or in a bottlehaving thesame color as thelen s .

F or this reason w ater is better, if a person 18 not going to travel
and is w illing to take alittle more trouble in charging it every
few days . T o havethe advan tage of both, tw o sets oflen ses
w ould benecessary. When sugar of milk 18 charged it w ould
be w ellnot to have thelens full, as an occasionalshake w ill
bring the more in terior portion s outw ard the better to receive

thelight, although thelight w ould permeate the w hole by turn

ing both sides tow ards it. I w ould recommend an amoun t as

large as tw o or three peas for a dose. I caused alady w ho had
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been so agitated by a fever that *she could not sleep , to sink into
a very comfortable slumber by as much o f the blue- charged su

gar as w ouldlie on the a

point of my kn ife, but «the sleep became
stilldeeper the next n ight by doubling the dose.

’

S he ,w as de

lighted w ith it r from the fact, that itleft no bad influence behind,
as opium O r chloralhad done.

I O .

’

T he Blue Chromo- L ens . A fter much trouble I have

succeeded in getting
-

a very perfect and beautifulblue, or rather
"

w hatmight be called an i ndigo-blue, very much in resemblance
to ultramarine, for mylen s. N early allblue bottles and vials, and
most of the blue sheet glass of the day, are colored - w ith cobalt
of the mazarine hue, w hi ch,

as w e have seen , transmits alarge
amount of the hot and exciting rays, quite unfit for the best

cooling and
‘

soothing purposes. T O
’

test . blue glass, hold. a burn

ing match behind it, or any other artific iallight and a strong

reddish cast
’

Willbe perceptible in m azarine panes, or
'

a yellow
ish cast in s ome other styles, but the bluelens seems almost ab
solutely impervious to the red or yellow or other thermalcolors,
admitting only the blue, indigo- blue, violet and blue green,or the
electricalhues. Portions of thelens as seen by sunlight have
a violet cast, and I at first feared it might .be caused by admitting
the red w ith the blue rays, but

‘

on testing it I have not been able
to force theleast particle of redlight through it, and even the

violetlight of an ordinarylamp is too coarse, or atleast too

feeble to pass through to much extent. I t thus gives great puri

ty of effect w hich is mosFdesirable in therapeutics. T he many

cases w hich I have already enumerated of healing by means of

bluelight, or by blue and w hitelight, or by objects charged w 1th

blue and violetlight, show the remarkable value of being able
to controlthis color espec ially in such cases as the follow ing

Allnervous and excitable condition s

F evers, inflammations and hemorrhages

Allcondition s w ith a surplus of the red elemen t
D iarrhoea and visceralexcitement
N ausea, pleurisy, palpitation
M enorrhagia, or excessive men struation ;
Points of acute

’ pain ,
or too great heat

N euralgia, headache, spinalirritation , etc .

I n treating the head, especially on the front and upper part,
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thus requiring the yellow - orange w hat shallbe done ? T he blue
lens could be held over the pit of the stomach, and the amber
colored oneover the bow els simultaneously, or atleast during the
same sitting ; or the yellow charged w ater may be sipped before
each mealin the dayt ime, and the bluecharged w ater on retiring,

to soothe the stomach and bring sleep . T hislast plan is espe
ciallydesirable w ith nervous persons w ho are costive and w akeful.

1 2 . T he P urple L ens, w hich w e sometimes have made, is

useful
F or an imating the venous ,blood w hich is purple
F or use over the stomach,

spleen , kidneys, etc .

F or an imating the blood w ithout being too exc iting.

1 3 . T he greatest heat w illprobably be produced by the trans
paren tlens, as the otherlen ses have been made w ith too deep a

color to tran smit allof the rays w hich they are naturally fitted

to receive. While this depth of color makes thelenses .some

w hatless pow erfulin concen trating the rays to a focus by re

fraction ,
it makes them allthe better for charging the w ater or

other substance w hich may be placed w ithin . T hey generally
prove as pow erfulas any one w illw ish to endure

, _

if placed in a

hot sun , and brought very near to a focus, espec ially w hen w in

dow panes do not in tervene. T he bluelens must be excepted
from this remark

,
as the stock

'

w hich I have thus far received may

be focused upon the hand for many seconds w ithout giving the

least perceptible heat, even under the sun
’
s most pow erfulrays .

I have set paper O n fire in tw o secondsWith the tran sparen tlens,
and this w ithout being able to bring it to a perfect focus. T his

w illshow its pow er as compared w ith the ordinary small'solid
len ses, such as w illcost from $ 2 to $4 , as they must be brought

to severaltimes as fine a poin t oflight and '

heat before they can

ign ite paper . Under a moderate sunlight, how ever, it w illnot
alw ays ign ite paper .

I 4 . F ood or D rinh can be charged in a few momen ts by
mean s of the chromolen ses, so as to have it produce different
medicaleffects, according to the color used. I have know n a

single teaspoonfulof yellow charged w ater to act as alaxative to
the bow els, and if a person is constipated he could charge his

bread or his beverage through the amber- coloredlens for one
,

tw o or threeminutes, or through the bluelen s if the bow els are

too free, or w hen nervousness or sleeplessness occurs .
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15 . T he rock again st w hich some skepticalor rash persons

split w hen dealing w ith these fine forces, is the desire to have

them ,
act w ith a rude pow er similar to that of coarse drugs and

to have an immediate effect. T his w illsometimes happen , and

the patient occasionally becomes more than satisfied of it, w ish

ing he had taken alittle smaller dose of sunlight, but ' in many

cases it w orks so gently as to be almost imperceptible,— 2 hours,

6 hours, 1 2 hours or
‘

z 4 hours after it is taken , but its effect is

much morelasting than those of ordinary drugs, as it deals more
directly w ith the fine nervous forces. S ome are cured of cos

tiveness gradually and effectively by the yellow w ater, and yet

cannot telljust w hen Or how it w as done. Persons w ho have an

active condition of the bow els, sometimes failto perceive any

effect from the charged w ater, atleast in an ordinary dose, as

positive forces seem to be met w ith positive forces, and one

gen tleman ,
after having become cured of habitualconstipation

and made strong by its mean s, says it nolonger has the same

effect upon him. T hat is allright, for the affin itive conditions

w hich once attracted it are gone and nolonger need it.

16. Because the bluelight or blue- charged elements tend to
soothe and bring sleep, it must not be considered the only thing
w hich “

can

"

do this. T he yellow - charged elemen ts often give a

very exuberant feeling, an imating the brain , but In many cases

they in a short time so an imate dorman t bow els w ithout causing
pain , as to draw the forces from the brain and thus induce sleep .

1 7 . A smallassortmen t of theselenses w illconstitute alittle
drug store in minature, a veritable home doctor, capable of draw

ing dow n from the skies those fine celestialmedicines w hich
penetrate softly and 'deeply into the human system,

w hich w ork
radically upon both mind and bOdy, and w hich must save great
suffering and many doctor

’
s bills.

*

1 8 . E xamples of thegreat healing pow er of the different
colors of sunlight, or of substances charged by these colors, are
given on page 2 90 on w ard and page 3 2 2 onw ard, etc .

*9 T helenses have burn ished nickelplated handles w hich screw on or off at

pleasure, and hold a piece of cork air- tight upon a glass screw that projects from.

thelens itself. T heprice
'

of eachlens, put up in a paper box, carefully w rapped, and

supplied w ith a pamphlet to explain themethod of use in differen t diseases, is $ 1 . A

solidlens of the same size w ould cost $6 to $8 . T heleast outfit should have tw o
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XXXI . T H E S O LA R IUM.

T he anc ien ts had smallterraces built on the tops of their
houses w hich they called S O L A R I A

,

'

and in w hich they took their
sun baths . S omething similar but modified to suit modern w an ts

w ould be admirable. A solarium could be built en tirely above

the body of a house on the roof , or could be arranged just under

the roof in the garret w here there is room. T he glass in either
case should be overhead in order to be exposed to the sun all
day, and should run north and south or northeast and southw est

,

so that w hen a personlies under it, the head could be to the

north or northeast . T he glass could be arranged somew hat as

in the C hromolume, only having “

the
‘ red- orangelonger to cover

limbs and feet, or it can be arranged as follow s to good advan tage,
making up themain cen ter of colored glass I 5 inches w ide, the
first - color at the north for the head being of cupro- sulphate of

ammon ia blue glass 1 2 inches deep, or atleast deep blue glass
w hich excludes red and yellow rays,

'

then the mazarine blue 1 2

more inches, then 4 inches of yellow ,
then 8 inches of green ,

then 8 inches of red purple, and then 2 8 inches of red-orange forlegs and feet. F or the sake of a fine chemicalaction , place on

each side of the blue panes a strip of red or red-orange glass 2
or 3 inches w ide, on each side of the yellow ,

a strip
'

of V iolet, on
each side of the green , red or dark red

,
on each s ide

'

of the red

purple, yellow -

green
“

Or yellow , and - ou each side of the red

orange, the blue or indigo- blue (sulphate) glass. Beyond allof
this on each side, the clear glass may extend allthe w ay to a ,

lenses if possible, the amber colored and the blue. A much better outfit w ould be
the amber colored, the blue, and the transparent, w hich if taken at -one time w ill
be put at thus saving half a dollar. A stillbetter outfit w ould be the tw o

coloredlenses and three more tran sparent ones, w hichlatter could have three

of theleading solution s made up ready for use at any time, and
’

w ould be superior to

the former w here greater heat is desired. T he price for these five w ould be $4 .

By a very oppressive and entirely unnecessary regulation of the Un ited S tates P ost

O ffice department, no glass of any kind, how ever free from fluids, or carefullypacked
in boxes, can be sen t by mail, and consequently must be sent by E xpress or other

w ise. When ordered it w ould be w ellto send themoney in a registeredletter, or
by a P ost O ffice order , in w hichlast case the P ost M aster should be requested to
make the order payable at station D , N ew Y ork . By thus paying in advance it

saves the expense of the return charges, w hich w ould be necessary if sen t C . O . D .

Lenses having some slight indenture or other flaw , and having a cork instead of a

handle, are furnished at 2 5 cents. A ddress, or apply to ,
BA BBI T T C o .

,
S cience

Ila/l, 1 4 1 E ighth S t . (near B r oadw ay ) , N ew Yorh.
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the rays are not transmitted, but absorbed. F or this reason

black clothing is much more endurable in w in ter than in sum

mer
,
as it absorbs and w illnot transmit the heat aw ay from the

body, being I n con tact w ith it
,
w hile i t also absorbs the sun

’
s

rays
‘

and converts them more orless into heat.

’

T he fact that
black is a good radiator of heat does not change the principle,
for it radiates tow ard the body as w ellas aw ay from it.

‘

2 . A s a ton ic f or the cuticle the f ullw hitelight is doubt.

less unsurpassed, for w hich reason light- colored clothing has

.a more an imating effect than the dark . A lady phys ician ,
w ho

for years superin tended theladies’ departmen t of a T urkish

Bath establishmen t, informs me that she can generally tellw hatladies have been in the habit of w earing black from the w ithered
appearance of their skin . A certain physiologist has declared
that he can cure any

'

person of a cold bycausing himto w ear

w hite clothing for tw o days . T he skin and its con tiguous nerves
being thus made active by thelight, thelungs,liver and kidneys

are farless burdened, ‘

and the externalsystem becomes positive
and able to resist noxious influences. O f coursebathing, friction

and pure air greatly add to this pow er. T his an imating pr inciple
oflight comes from the thermal’rays, especially the yellow as

sisted by the red.

3 . I n a condition of fine health
,
w hite underclothes next to the

skin are doubtless best, ~as they tran smit more or less of allthe
rays. When a person , how ever, is very cold, pale and bloodless

,

red draw ers and stockings are admirable
,
and even red under

vests, i n case the system is not too exc itable. R ed stockings

are excellent, but if ’

others are w orn
,
red tissue paper can be

w rapped around the feet and the stockings pulled over them. I

have sometimes in ten sified the naturalvitalizing pow er of red

tissue paper by passing my w arm magnetic hand over it several
times, after w hich it has been able to w arm the coldest feet, mak

ing someso hot in fact that the paper has had to be removed. T he

samepaper charged w ith w hite, and espec ially w ith red or yellowlight, just before putting it on ,
w ould w arm the feet in a more

naturaland penetrating w ay than
‘

the coarser heat of hot bottles
or flat- iron s. F or hot pit of the stomach, bow els or spine, blue
paper next to the skin and pinned to the underclothes w ould be
admirable, and this could bemade stillmore soothing as a seda
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t ive and nervine by charging it w ithlight under blue glass. F or

an over-heated and exc ited system,
how ever, blue orlilac under

vests of
.

rather thin materialare desirable, for although the blue
w illabsorb the heat '

rays more than yellow or red, yet it reflects

the coolelectricalprinc iple and has a quieting effect.

XXXII I .
— T H E G E N E R A L V A G UE N E S S O F

‘ IDE A C O N C E R N I N G

C O LO R S .

I . T he darkness w hich surrounds the subject oflight is so

great as to be easily vis ible to any thoughtfulm ind. I n fact

s cien tists of high standing, physic ians, editors, professors, and

men of generalerudition in other matters, seem to be in dim

eclipse as to the poten cies of color andlight as w ellas to their

law of action . I n this departmen t they see men as trees
‘

w alk
i ng, and one color is about the same as any other, or as allothers
c ombined. F or these thousands of years has the sun been send

ing its resplenden t ‘

pow er upon l
the w orld

, and pain ting itslesson s
u pon allthings, and yet men’s eyes have not been O pened to see

them. T hey stand in the midst of an i nfin ite temple w hose pillars and domeslink the heaven s and earth together,and yet they
treat the matter almost as indifferen tly as they w ould a dark

«cavern ,
and are ready to cast stones at those w ho, seeingmore than

themselves, attempt tolead others to w itness the same. But as

soon as men learn the great fact that the positive side of all
forcelies in thefl ue rather than the coarse

, they w illgraduallv
cease their cry of delusion ,

” “ fanaticism, etc .
,
and finally be

thankfulthat others have been able tolead themin to nature
’
s

{diviner pathw ays. M en must first be taken up w ith the crude

.and the tangible, and w ith the more materialside of things w hich
is allright, as thismust never be ignored, but now , after allthese
:ages

‘

of failure in reaching interior princ iples, it is high time that
they should attempt s omething in advan ce. I w illmen tion a few

examples of popular opin ion ,
admitting also admiringly the great

achievements
_

of our sc ien tists in the externalphases of this very
departmen t oflate years .

2 . G eneralPleasanton
, df Philadelphia, himself not a sc ien tist,

but a gen tleman of much practicalcommon sense, haslaid the
w orld under a debt of gratitude for his very usefulexperiments
w ith blue and w hitelight, in thedevelopmen t of vegetable, an imal
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and humanlife, and for his success in aw aking public atten tion
to so importan t a subject T o be sure this is only one small
side of the questi on , a kind of a one- idea presentation of the sub

ject oflight, but I am free to admit that if w e w ere to belimited
to one simple combination of colors, it is as good as any other

,

especially for our nervous and over-active A merican s w ho get

thereby the soothing blue, and thediversified pow er of w hitelight,
both of w hich become chemically in ten sified by '

being massed

side by side. H e has show n by actualexperiments, too
,
how

dec idedly vegetation can be forw arded in its grow th by a small
amount of blue, combined w ith alarge amount of sunlight, for
w hich w emust thank him . H aving helped our common human ity
by means of exper imen ts of S O

" much value
,
w e may easily for

give the utterly amorphous arrangemen t of matter in his book ,

and the many theories therein advocated w hich w illscarcely
stand a crucialtest. T hedanger consists in putting so much stress

upon blue as the pivotalcolor, andleading people to adopt in all
cases merely a single combinat ion , w hich in some condition s of

disease must be attended w ith danger just as in O pposite con

dition s it m ight be most helpful.
3 . D r . S . P ancoast, also of Philadelphia, has gone one

better than G en . Pleasanton , inasmuch as he has ascertained
that there are tw o colors w hich have specialpotenc ies. R ed

and blue,” he says, are the only absolutely independen t colors.

I n his w ork just issued, called Blue and R ed L ight, he has a

chapter of great value in w hich he gives ten remarkable cures

made under his ow n direction
(

by mean s of blue and red .light, ,

the most of w hich I have quoted in this chapter . I n this Color
healing,

being a physican ,
he has show n more discr imination

than G eneralPleasanton ,
and his results are perhaps more

.

strik

ing. T he rest of his w ork w illbe considered of butlittle
value by most readers, being founded upon the old Kabbalistic
mysteries w hich,

having pursued
“ for over thirty years,

”
in con

nection w ith exper imen ts of his ow n have seemingly blinded
him to the far grander discoveries of the present. A s a specimen

of his style, notice the follow ing remarks : “ Allnature ow es its

every form and feature of physicallife to L ight, the mightyun it,
not to seven rays . T he ancien ts fully understood this, and they
never , thought oflight as seven

,

rays riding through space on
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that allthe music is to be found in that, the others being merely
inferior members, dependen t upon the one. But I have not

S pace here to refer to his many theories, and w illsimply notice
an expression w ith reference to his favorite tw o colors T w o

.rays produce the tw o opposite forces,
‘

Or princ iples of light
_ the red, the positive, polarizing, integrating force or principle
the blue

,
the negative, depolarizing, disin tegrating force or prin

c iple ”
T hat the truth is exactly the O pposite of w hat

he states here must be quite evident from his ow n admissions in
other places, in w hich he show s that the red is the heating, and

the blue the cooling ray. But as heat is the melting, burn ing,
disintegrating, and depolarizing principle, then must the heat

ray, w hich is red, be the same ; and
j

as cold is the crystallizing,
polarizing and organ izing principle, so must the cold blue ray
'

have the same effect. T he D octor
’
s medicalpractice seems to

bemore correct than his theories, and I w ould have been thankful
for more cases of his color-healing.

\
Beforeleaving this book I

w ould remark that I know of no an cien t w ho had any but the

crudest ideas of color . A r istotle called yellow ,
w hiteand blach

the three primary colors Pythagoras hadyellow , red, w hite and

blach as
‘

the primaries Plato supposed that an inw ard
'

fire i n the

organ of the eye caused the effect oflight, just as Pythagoras
recogn ized a hot vapor emanation as causing the same. S uch

ideas w ould not indicate that even these greatest of the ancien ts
“ knew accurately and perfectly allthat men can know of the

secrets and mysteries of nature— of the essence and nature of

light I t is folly tolet “ distan celend enchan tmen t to the

V iew ,
to such an exten t that mankind are to be considered as

moving on a dow n hillgrade for if allthe great men belonged
to the past, the presen t must be imbecile in comparison ,

w hile
the future must sink into idiocy and ru in .

4 T he S cientific A merican , a paper w ith a deserved reputa

tion in the philosophy of mechan ics, but eviden tly quite un in

formed w ith reference to the finer forces, has published a series

of articles on the Blue Glass D eception , as it terms it, w hich

I answ ered at the time in the N . Y . E veni ng M a il. I n these ar

ticles that paper presented an array oflearned authorities, w hich,

failing to designate thedistinctivefeatures of thedifferen t colors,
and tearing dow n rather than buildi ng up ideas that are w ell
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know n and established, their generaleffect must have been to

have deceived the public to a far greater exten t than did G eneral
Pleasanton ,

w hom they charged w ith the Blue Glass D ecep
tion .

” I w illquotesimply one poin t as .a S pecimen of its assump

tions I n some instan ces Where it is desirable to dimin ish the
in tensity oflight, blue ‘

glass may be used ; but anymode of shad

ing thelight, as by ground glass, thin curtains, w ould W ithout

doubt serve equally as w ell.” I n other w ords
,
according to this

paper, blue has no particular poten cy, and acts simply as a prin

c iple of shadow , thus being a kind of superfluity in nature w hose

place is better supplied w ith black . I t is high time that the

S cien tific A mer ican hadlearned I st, that the blue has a great

and specialchemicalpow er qu ite differen t from the solar rays as

a w hole, and quite differen t from other simple colors 2 dly, that
the blue d evelopes phosphorescence, w hile shadow w illnot, the
red w illnot, the yellow w illnot ; 3 dly, the blue w illdevelope
germination w hile the yellow and red tend to destroy germina

tion ; 4thly, bluelight w illdash a bottle of hydrochloric ac id
in to atoms, While red, or orange, or yellow light, or shadow w ill
d o nothing of the kind ; 5thly,bluelight w illdarken the salts of

sensitive metals, as in the case of photography,
'

w hereas the ther

malrays cannot ; 6thly, blue is caused by fine vibration s w hich

are cooling in their nature, as show n by the thermometer as w ell
as by sen sation ,

w hile the red and yellow are caused by coarser

vibration s of a w arming character . I t is sad, then ,
that thepublic should be so misled by an influen tialpaper w hose w ords are

quoted far and w ide and w hose authority gives w eight to its ut

teran ces. T he blue also destroys an imalcules as w illbe seen .

5. T he L iberalClub of N ew Y ork
,
w hich meets at S c ience

H all,and embraces some
’

gentlemen of fine attainmen ts and real
acumen , had alecture and discussion on the Blue Glass C ure,
some time sin ce.

- T helecturer, though presen ting many poin ts

of historicalin terest on the subject, made it his main business to

critic ize the positions of G eneralPleasanton . H e,like some

other members of the L iberalClub, had been misled by the so

phisticalargumen ts of the S cientific A merican ,
and on the Whole,

althoughmany good things w ere said, theaudiencemust haveleft
w ith their ideas more mixed than w hen they came. T helecturer
eviden tly could not see that one color had any specialadvan tage
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over another or over allof the colors combined, as sign ified in
the follow inglanguage, w hen speaking of the healing pow er of

light We do not believe that this is increased by any electro
magnetism developed by the in terposition of colored glass, for
the unmodified Sun -light is capable of produc ing allthebeneficial
effects w hich are now erroneously attributed to some added in

fl uence of blue glass.

”
T his is an assertion un sustained by facts,

and contrary to any correct deduction , as according to his ow n

experimen ts the fullw hite rays of the sun coming
‘ through clear

glass w ere far hotter than those w hich came through blue glass,
or through blue and Clear glass in equalproportions. E ven if

w e w holly omit the w onderfulchemicalpow ers of the blue, is it
n ot plain that its coolness alone w ould render it

.
more su itable

for inflammatory or fever ish condition s than the fullpow er
,

of

the sun ? T he remark is often made that ‘f
w e Should use the

purelight of the sun as G od and nature have given i t to us .

”

T his is very plausible and very delusive, for, as w e have already
seen , although the pure w hitelight is best for ordinary use

,
and

especially for w ellperson s, yet in certain conditions of disease
the blue is best, in other conditions the yellow ,

in other condi

tion s stillthe ‘

red or orange. O n the same plan w e may take

w ater as nature has furn ished it, but is it not often best to take

hot w ater, or cold w ater, or filtered w ater ? I t is w ellto take

pure air as nature provides it, but .suppose the blood is badly
deoxidized and dorman t , Would it not be usefulto take alittle
oxygen alone at times to bring about harmony, or to have the

air changed to greater heat or cold accord ing to condition s But

man
'

i s ever modifying nature in his food, sleep, clothing, medi
c ines, and it w ould be themerest empiricism to attempt to restore

the sick by giving vegetables, meat, etc . , ,in thei r ordinary un

changed c ondition . S o - in sunlight, one of the mightiest of all
agen c ies, w e shallbe empiricali f w e do not in one case admin

ister the electr icalrays, in another the thermalorluminous, in
another the concentrated

'

rays,
‘

etc . , according to conditions. A t

the same meeting of the L iberalClub , alearned doctor arose

and advise
‘

d
'

the
‘ people the w hole w indow s w ith blue

glass”if‘

they chose as
-

a
'

process of . shading their rooms, but to

cheekenboard ‘

proces
‘

s
‘

advocated by
. G eneralPleasan

”

T hus the
i ’

pe
‘

ople w e
’
re vcounselled to adopt a plan w hich
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physician w illoften be needed for the scien tific admin istering of

light, and this though unequaled in some things must also be
supplemen ted by other agencies and by the utmost skillthat can
be brought in to action . E ven then he must find himself duly
humbled at times by cases w hich w illconquer him. C H R O M O P

A T HY is based on eternaltruth, and the sooner any great truth

is adopted, the better it is for allconcerned. A s to the second

point it should be remembered that the mightiest w orlds are

w afted on the breath of gravitation w hich is incomparably more

in tangible and‘

subtile thanlight, and hence the exquisite and soft
character of a force should alw ays be con strued in its favor as
an elemen t of pow er instead of w eakness . I t should be rem

‘

em

bered that man occupies the highest
-

scale of refinement in the

realms of visible being, consequently the elements w hich best

admin ister to him must be refined . O ne great advan tage in the

finer forces, is that they an imate not merely the physicalnature,
but enkindle the men talandmoralfaculties into greater activity,
w hereas grosser elemen ts frequently q uicken only thelow er
an imalnature. I appeal, then , to physic ians i n behalf of hu

man ity, in behalf of their ow n ultimate success and their ow n

full- orbed development as men of pow er and skill, and truth, '

to

giveloving audience to the great achievemen ts oflight and its
sublime source in the sky, w hose chariot w heelis hinged upon

theheavens and must continue to roll” on w ith its almost oni
n ific pow er, how ever much puny man shalloppose. M ount the
“

great w heel- w ork of nature and it w illbear you onw ard trium

phantly : O ppose it and it w illcrush you .

XXXIV . S UMMA T I O N O F PO I N T S I N C HR O MO - T HE R A P E UT I C S .

1 . Chromo- Chemistry gives us thebasis f or thefirst time of an exact

2 . Chromopathy deals w ith more refined andpenetrating
-

elements than
Allopathy , Bfi/dropathy ,

or Electropathy .

3 . T hepow er of R ed to stimulate the arter ialblood and arouse the

system is show n not only in drugs but in cases of healing by redlight.
4 . T he red is infur ious in over -excited conditions.

5. T heyellow aided by someorangeand red
,
is the centralpr incipleof

IVervous E xcitement as show n i st
,
on pr inciples of C hromo Chemistry



SU MMA T I O N O F P OI N T S , E T C . 3 75

‘

2 dly ,
by thepotencies of drugs in w hich theyellow ,

etc. ,predominate, and

m

inan
"

? inlaxatives and purgatives, and combined w ith a f air amount of

red or orange,f orms theleading elemen t in C erebralS timulants, E metics,

being especially decided in thelatter tw o.

6. T heyellow is inj ur ious in allover—active, nervous conditions, such as

D elir ium,
D iar rhcea

,
Sleeplessness, etc.

,
and is the most decided pr inciple

in poisons .

S oothing, A nti—I nfl ammatory ,
etc.

,
the violet being more directly soothing

to excited nerves and the blue to ex cited blood. T his is proved not only

8 . Blue and V iolet are con tra
- indicated in dormant

,
cold conditions

,

such asparaly sis andmany chron i c diseases .

9 . S ubstances charged w ith thedi
'

fi
f
eren t colors of lightpossess thesame

hind of potency as the direct rays themselves, as attested by var ious cases

1 0 . P ure S unlight is thebestf or thegeneraluse of man and nature
,
is

vitaliz ing to thegeneralsystem,
especially to the shin

,
and in w arm seasons

is par ticularly stimulating and healing T umor s
,
C olds and many other

scro ula
,
impover ished blood, consumption ,paleness, men talimbecility ,

etc; ,

1 2 . S trong and hot S unlight is inj ur ious to hot brains (as in sun

strohe) , w eah and over - sensitive E yes, etc.

I 3 . Wehaveseen that thecolor potency w hich each hind 0
"

glass trans
mits is not to bedetermined entirely by its appearance thus cobalt (maz a
r ine) blueglasspresents a very deep andfine blue w ith an almost imper
ceptible amount of red to

,
the eye, and yet as tested by thepr ism it admits

as a glass f or the coolpr inciple, w hileblueglass colored w ith the cupro~

sulphate of A mmon ia w ould bef ar super ior . Wehave seen that although
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the red is thehottest visible color , yet that red glass does not transmit as

much heat as the orange or even yellow glass henceglass must be used
according to thepow er it transmits, and not entirely according to w hat it

appears to theeye.

1 4 . Blue and violetlight arebest f or inducing sleep in nervous condi

tions
,
but narcotics haveboth thermaland electr icalcolors w hichfi rst excite

and then depress thesystem.

I 5. T he Chromolume is a beautifulinstrument, combin ing a ser ies of

var ious coloredpieces of glass arranged on chemicalandphysiologicallaw s
,

and adapted to thevar ious organs of human beings, allof w hich are

'

covered

simultaneously .

~

1 6. The C hromo- D isc is an instrument w hich concentrates the rays

mainly by reflection ,
and the C hromo- L ens another instrument w hich con

centrates them by ref raction ,
and both are intended to throw greatpow er on

any par t of thebody w hich may be the most a/fected, and thus develop a

rapid action .

1 7 . T hegeneralphilosophy of Chromopathy w illlead us to apply the
electr icalrays through blue or indigo glass for allinfl ammatory ,fever ish,
relaxed

,
nervous and over -excitableconditions

,
to apply the red rays through

ruby glass, to arouse the arter ialblood, thepurple rays through purple
glass to an imate the venous blood and thedigestive system,

the yellow and

orange and red rays through yellow or orangeglass to aw ahen the nervous

system and hindlenew action in dormant bow els, hidneys,lungs or in cold
and paralyzed par ts:‘ T hecupro

- suiphate blue glass already descr ibed is
the coolest of all; w hen combined w ith an equalamount of w hitelight
through w hite or clear glass it is w armer

,
butless w arm than w hitelight

alone the orange, especially the red—orange, is the w armest of all
,
and w hen

combined w ith an equalamount of w hitelight the ej
’
ect is mademorecool

ing. Of coursesolutions of difi’erent colors, or even thin colored drapery can

be used in theplace!

of glass. T he same generalpr inciples as the above
,

applied difl ’

erently , should rule in D ress .

1 8 . We see
,
then

,
that every color has its ow n peculiar pow er , dif ferent

f rom allthe colors as combined in w hite, or f rom each of theother colors
w hen tohen singly . T o say that each or .allof the colors havepretty much
the same character

,
and that none of them have any very specialpotency ,

as

is too generally done, is ‘

to assert that the un iversehas been filled w ith a
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C H R O MO C UL T UR E O F V E GE T A BL E L I F E .

,
I . R EV IEW O F G R O UN D AL READ Y C O V E R E D .

I n C hapter F ifth on C hromo- C hemistry, the follow ing depart
ments of this subject, have already been considered

1 . T helaw of C hemicalR epulsion , by mean s of w hich cer

tain color- potencies in the sun -light and atmosphere stimulate
the same colorln plan ts (XIX ,

I ) .
2 . T he brilliancy of plan ts, and other substances, depends

upon the amoun t of sunlight w hich they receive (XIX ,

3 . T he germination of Plants is brought about by the electri
calcolors through chemicalaffin ity (XX ,

4 . C hlorophyl, the green coloring matter of plan ts, is formed
by chemicalaffin ity (XX,

5. T he formation of the bark of trees ( XX , I I ) .

6. T he green coloring matter ofleaves may be formed under.

thelight of alamp ,
but not under a D rummondlight (XX ,

7 . T he developmen t of flow ers, and—the perfecting of their

reproductive principle, require both thermaland electricalrays
(XX.

8 . Why flow ers incline to the sun (XX ,

9 . H ow the harmon ic con trasts of flow ers are developed by
chemicalaffin ity (XX ,

I I . G E R M I N A T I O N .

I . The Electr icalR ay spenetratemore deeply into the soiland
cause more rapid germination ,

as w ellas more rapid sub- soil
g row th than the thermalray s , or than both thermaland electrical
combined as in w hitelight, or thanshadow . T he reason of

this rapid grow th as explained under thelaw of C hromo re

pulsion (C hap . F ifth,
XIX) , is, that the blue principle oflight



G E R MI -N A T I O N . 3 79

must stimulate in to greater action , the same prin c iple of

plants
,
w hich is so abundan t in their green parts, and it may

also aw aken their chemicalactivity, in connection w ith the soil
w hich abounds in thermalelemen ts. We have already seen

that the electricalrays penetrate the soilmore deeply than the

thermal
,
because the affin itive thermalelemen ts of the soildraw

them on
,
and probably, too, because they are more fine and pen

etrating than the others. R obt. H un t
,
after trying a great num

ber of experimen ts w ith differen t colors
,
says I n every in

stance, germination w as set up by the agency of the radiation s
,

w hich had permeated the blue glasses in aless time, and at a

greater depth in the soil, than . in comparative experiments in

w hich the seed w as exposed to the fullinfluen ce oflight, and

its assoc iated radiation s, as combined in the ordinary solar
beam,

”
and declares that thegermination of seed is more rapid

under the infl uence of the actin ic (electr ical) ray s, separated f rom

theluminous ones, than it is under the infl uence of the com

bined radiations, or in the darh. ( R esearches on L ight, p .

We have already seen that the thermalrays tend to impede or

destroy germination ,
and most plan ts cannot germ inate at all

under the influence of the fullw hitelight, for w hich reason

seeds and sprouts must be shut out from thelight by being
bur ied in the soil.

2 . M r . C harles L aw son of E dinburgh,
w rote aletter to P ro

fessor R obert H un t concern ing the germination of seeds, w hich

st rikingly illustrates this subject. I quote the follow ing from
it '

I t is our practice
,
to test , the germinating pow ers of all

seeds Which come in to our w arehouses before w e send them

out for sale. O ur usualplan formerly w as
, to sow the seeds to

be tested in a hot-bed or frame, and then w atch the progress

and note the results“ ; I t w as usually from 8 to 1 4 days before
w e w ere in a condition to decide on the commerc ialvalue of the

seed under tr1al. M y atten tion w as
,
how ever, directed to your

excellent w ork O n the PhysicalPhenomena of N ature,
’
about

five years ago, and I resolved to put your theory to a practical
test. I accordingly had a case made

,
the sides of w hich w ere

formed
‘

of glass, colored blue or indigo, w hich case I attached to
a smallgas stove for engendering heat in the case shelves w ere
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fixed in the in side, on w hich w ere placed smallpots,w herein the

seeds to be tested w ere sow n . T he results w ere allthat '

could
belooked for : the seeds freely germinated infrom 2 to 5 days

only, instead of from 8 tO ' I 4 days as before. I havemade some

trials w ith the yellow ray in preven ting the germination O f seeds

w hich have been successfuland I have alw ays found the violet
ray prejudicialto the grow th O f

'

the plan t after germination .

”

T helast remark should not be con strued as mean ing that

the violet in combination w ith thermalrays, w as prejudicial
to the grow th of a plan t, but rather the violet alone. T he violet
or blue, may be made a means of in tensifying the thermalrays
w hen properly combined w ith them.

3 . T he effect of red or calorific rays, says Prof. H un t, is

to produce rapid evaporation from the soil, and the surface of

the plan ts ; even w hen this evaporation is met by an increased
supply O f moisture, germination is much retarded, and the young

plan t grow s slowly,itsleaves assuming a brow n or red tint,
show ing that the chlorophyl— the coloring matter O f healthyleaves— is preven ted from forming

”

(p . F or fuller ac

count of this process of germination , see C hapter F ifth, XX , 9 .

I I I . H E A LT HY G ROWTH A BO V E G R O UN D

R equ ires the thermalas w ellas the electr icalrays, for w ith the

electr icalrays alon e or 1n darkness, plan ts become tender and

w atery. Woody tissue con sists O flign in and other of the harder

parts of plants in w hich carbon
,
being a very prominen t elemen t,

the yellow rays are of the first importance, being those w h ich

propelthe atmospheric carbon in to the plan t, as w as seen
'

in

chromo- chemistry, the yellow propelling the yellow . E xperi

ments show that as soon as the first plumules (leaf buds) appear
above the soil, it is necessary to have a plen ty O fluminous and

heating as w ellas electricalrays. Professor H un t
’
s experiments

show that the w oody substance w as formed most rapidly under

a medium in w hich the yellow (luminous) rays w eremost abnud

an t
,

~ next to w hich in pow er came a w hite medium admitting all
the rays in abundan ce, then a red medium in w hich theheat rays

w ere most active, andleast of alla blue medium w ith the electri
calrays in greatest abundance.

“ If the young plant, he says,
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sure, thatfl ow ers requiremore oxygen than any otherportion of
theplan t, and w illnot be developed w ithout it. F or this reason

they should not be shut up too much in close air
, and must also

have heat and moisture for their finest unfoldmen t. But mere

heat in its coarser forms w illnot an sw er, the grade of heat w hich
is man ifested in the red color being necessary, as has been
show n by experimen t. [f the red rays are obstructed, fl ow ers

w illnot T he thermelalso combines w ith the red in the

process of florescence.

V . BLUE A N D T R A N S P A R E N T G LA S S F O R H O T H O U S E S , E T C .

I . While blue glass by the S ide
'

O f an equalquan tity of clear
glass does not increase the heat w ithin an enclosure

,
alarge

proportion of clear glass, w ith a smallproportion of blue com

bined, must add con siderably to the heat, according to the ex

periments of G eneralPleasan ton of Philadelphia, and accord

ing to a pr inciple w hich w e have seen to be true, namely, that
the greatest possible heat is developed by combin ing a certain
amoun t O f electricity w ith thermism. G eneralPleasan ton con

veys the impression ,
how ever, that an equalamoun t O f blue and

clear glass causes a greater heat than clear glass alone
,
but

this is disproved by allexperimen ts that I have ever know n on

the subject. We have seen that orange colored glass transmits a
greater heat, than r ed glaTss itself, or even than transparen t glass.

Why is its heat greater than that of the red ~glassaslong as the

latter transmits red and thermel, the very hottest of all‘ the
rays ?

”

E viden tly because the orange glass tran smits not only
these hot rays but a smallportion of blue and green as an in tern

sifying prin c iple. I n the same w ay w hen G eneralPleasanton
arranges his G rapery w ith only one-eighth O f hislines of glass
blue, and the rest tran sparen t, the electricalrays tran smitted by
the blue, seizing the con tiguous and affin itive portion of the w hite
rays, createsuch a chemicalactivity as to increase not only the
heat, but the potency of allthe rays, as both theory and practice
S how . I t occurs to me that if a strip - O f red glass three or more

inches w ide on one side of the blue, and of orange on the other

side, and then a half a dozenlines of clear glass w ould create a

stillgreater chemicalpow er as there w ould then bemasses of af
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finltive rays throw n S ide by S ide. If the red should be consid

ered rather exciting,
a yellow glass w ould perhaps be almost

,
if not

qu iteequally good, espec ially to place on one side O f mazarine blue
glass, w hile the orange or

’

red- orange is on the other side. S uch

an arrangemen t w ould seem espec ially desirable for conserva

tories in w hich theleading O bject is to develop flow ers, as w e

have seen that the red princ iple w hich passes freely through
both orange and yellow glass, is a

.

necessity in fl oriculture.

Where flow ers are theleading O bject
,
another combination w ould

probably be stillbetter, namely , a half a dozen lines O f clear
glass, and then aline of red or red-orange glass, w ith a strip of

blue on each S ide.

2 . T he H eat caused by having every eighth row O f glass of

mazarine blue, and then seven row s of ordinary transparen t glass
in the grapery O f G eneralPleasan ton

,
is described as follow s in

Blue and S un - L ights O n the 3 I st day of M arch, 1 87 2 , I

visited my farm to give direction s to apply heat to start the

grow th of the V in€s 1n my grapery at the commencemen t of the

season . T he w eather w as very cold, patches O f ice and snow

lay in places on the fields, w hich the sun shin ing w ith great brilliancy w as unable to soften or melt . I n the O pen air, protected
from sunlight, the thermometer (F ) marked 2

°
above the

freezing point of
'

w ater. O n en tering the grapery inw hich there
had been no artific ialheat fromfuel' O f any kind for the space O f

nearly a year, my son and myself were aston ished at the great

heat that there w as w ithin it. O n examin ing the thermometer

w hich hung on one of themiddleposts of thegrapery, completely
sheltered from the sunlight, about 4 feet from the floor, w e w ere

amazed to find that it marked I 1 0 ° F . H ere w as an increase O f

76
°
of temperature over that ofthe outside a1r, and produced by

a film of glass not exceeding one sixteen th O f an inch in thick
ness, but associated as. blue and plain glass. I have had oc

casion to O bservesince that date, that during the passage O f

strong sunlight through the blue and plain glass of the grapery,
the temperature through the day w ithin the grapery varied from

1 0 0
0
to 1 1 5

°
w hile“

that w ithout
,
at the same times of the

day w ould range from 3 2
°
upw ard "

to 60 ° or (p .
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V I . T H E M A R V E LO U S V E G E T A BLE G R O WT H

1 . C aused by this a rrangemen t O f blue and clear glass is
thus detailed by G eneralPleasan ton ,

the accoun t O f w hich has

already attracted atten tion on both S ides O f the ocean O n a

venture I adopted ( caused) every eighth row of glass on the

roof to be violet colored,ele alternating the row s on O pposite sides

O f the roof so that the sun in its daily course should cast a beam
of violetlight on everyleaf in the grapery. C uttings O f vines

of some tw en ty varieties O f grapes, each one year Old, of the
thickness of a pipe- stem,

and cut close to the pots contain ing
them, w ere planted in theborders inside and outside O f the grap

ery, in the early part O f A pril
, 1 861 . S oon after being plan ted

thegrow th of thevines began . T hoseon theoutside w ere trained

through earthen pipes in the w alls to the inside, and as they grew

they w ere tied up to
'

the w ireslike those w hich had been plan ted
w ithin . V ery soon the vines began to attract great notice of all
w ho saw them from the rapid grow th they w eremaking. E very
day disclosed some new extension and the gardener w as kept
busy in tying up the new w ood w hich the day before he had not

O bserved. I n a few w eeks after the vines had been plan ted, the
w alls and in side of the roof w ere closely covered w ith themost
luxurian t and healthy development O f foliage and w ood.

I n the early part of S eptember, 1 861
,
M r. R obt. Buist, S r . ,

a noted seedsman and distinguished horticulturist, from w hom I

had procured thevines, having heard Of their w onderfulgrow th,
visited the grapery. O n en tering it he seemed to belost i n
amazemen t at w hat he saw after examin ing it very carefully,
turn ing to me, he said, G eneral! I have

,
been cultivating plants

and vines O f various kinds for thelast 40 years ; I have seen

Some of the best vineries and conservatories in E ngland and

*9 T o callM azarine blue glass violet colored, is a misnomer, and an error

w hich is quite too commonly adopted by the public in general. T he use of this

w ord w as corrected by
'

the G eneralin another place. I once inquired of a dealer in
N ew Y ork if hekept v iolet colored glass. H e said he did and forthw ith show ed me

somemazarine blueglass . I informed him that it w as not violet. “ I tlsu’t, hey ?
said he triumphantly, and forthwithlightedamatch and held it behind it, as dealers
are apt to do, thus giving it a reddish appearance near thelight. I informed him

that the redness came from the redlight of thematch, and that sunl1ght w as the true
test of color

,
holding it up to w hich only the sharpest perception could see any red

at all. I t 18 really nearer an indigo than a violet.
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countries, w here grapes have been grow n for cen turies , a per iod

of time of from five to six years w illelapse before a single
bun ch of grapes can be produced from a young vine, w hile before
himln the second year of the grow th O f V ines w hich he himself
had furn ished only I 7 mon ths before, he saw this remarkable
y ield O f the finest and choicest varieties O f grapes.

”

4 . D uring the next season ( I 863 ) theV ines again fruited an d

matured a crop of grapes estimated by comparison w ith theyield
of the previous year to w eigh about tw o ton s (40 0 0 pounds the

vines w ere perfectly healthy and free from the usualmaladies
w hich affect thegrape. By this time thegrapery and its products

‘

had become partially know n among cultivators, w ho said that such

excessive crops w ould exhaust the vines
,
and that the follow ing

year there w ould be no fruit, as it w as w ellknow n that allplants
requ ired rest after yieldinglarge crops ; notw i thstanding new

w ood w as formed this year for the next year
’
s grow th, w hich

turned out to be quite aslarge as it had been in the. season of
1 863 , and

‘

so on year by year the vines have continued to bear

large crops O f fine fruit Without in termission for thelast n ine

years. T hey are now healthy and strong, and as yet show no

s igns of decrepitude or exhaust1on .

5. T he follow ing is quoted from aletter of C ommodore G olds
borough O f the U . S . N avy, to G en . A . J . Pleasanton ,

w ith refer

ence to plan ts grow n under alternate blue and clear glass I n

a very short time the plan ts began to man ifest the effects of the

remarkable influences to w hich they had been subjected. T heir

grow th w as rapid and extraordinary, indicating unusualvigor,
and in creasing in thelength O f their branches from an in ch and

a half to three inches, according to their spec ies, every 2 4 hours,

as by measuremen t.

”

I n the above experimen t there w as evidently too much blue
to develope hard and healthy conditions O f the plants.

V I I . PLA N T S WH I C H BE C O ME W I T HE R E D A N D PA R C HE D

By too much of the thermalrays, areproperly revivifled by the

afi n itive blue and violet rays .

1 . G en . Pleasanton gives an accoun t of an experimen t w hich

M r. Buist made w ith a number O f geran iums, many Of w hich
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became sickly, some died, somelost theirleaves, and others the

brilliancy of their colors. I t occurred to M r. Buist that if
‘

he

should pain t w ith alight blue color the inner surface O f each

pane O f glass in one of his houses, having a margin of an inch
and a quarter in w idth O f the glass in its uncolored condition
allaround the painted surface on each O f the panes O f glass,
and then place his sickly geran ium plan ts in the house under

this glass so pain ted, thevigor O f his plants might be restored.

T he experimen t w as made and w as successful. T he plants
began to revive soon after they had been placed in this house.

I n tw o days thereafter, they began to put forth new leaves, and
at the end of ten days their vigor w as not merely restored, but

w eremore healthy and vigorous than he had ever seen similar
plan ts of the same varieties to have been . T heir colors w ere

not only restored, but their tin ts w ere in tensified.

”

2 .

“ A
’lady O f my acquain tance,

”
says G en . Pleasan ton

,

residing in this c ity, informedme that having some very Choice
and rare flow ering plants in pots in her sitting room, w hich w ere

drooping and man ifesting signs O f disease, she threw over them

a blue gauze veil, such asladies w ear, and exposed them to the

sun
-light, w hen she w as highly gratified to discover that in a

very short time they w ere fully restored to health and V igor.

”

V I I I . IN S E C T L I FE A s IN FLUE N C E D BY C O LO R S .

I . A s the thermallight is a prin cipleof reproduction in

vegetablelife (S ee it is doubtless the same in an imallife,
especially as it is w ellknow n that an increase O f heat up to a

certain poin t developes countless an imalcules throughout the air

and w ater, as w ellas in an imala nd vegetablelife. T his being
the case, the con trastingpr inciple of blue must have the opposite

effect and tend to destroy allinsects w hich are the result of heat.*
2 . T his, and the follow mg paragraph,

I extract from General
Pleasanton’s w ork — “A professionalgardener in M assachusetts

,

near Boston
, had been trying for severalyears to protect his

young plants, as they w ere germinating, from various minute
insects w hich fed upon

“

them sometimes as soon as they w ere

formed. F or this purpose he adopted nearly every expedien t O f
w hich he had any knowledge, and even used the primary rays O f

*9 S ince w riting the above, D r. D ow nes and M r . Burns have confirmed it by
show ing that theyellow then the red

'

develop an imalcules most rapidly.
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sunlight separately. N othing succeeded, how ever In these ex.

periments but the blue ray, w hich proved itself to be a perfect
protection against .the attacks O f these in sects. H e made. a

smalltriangular frame, similar in form to a soldier’s ten t, covered
it w ith blue gauze, such asladies use for their veils . H aving
prepared a piece O f ground, he sow ed his seed in it, and covering
a portion of the ground thus

”

prepared w ith hislittle blue frame
and gauze, heleft the other parts exposed to the attacks O f the

insects. H is plan ts outside of this frame w ere alleaten by

insects as soon as they germinated, w hile those under it escaped
en tirely from their depredations . T his experiment w as tried
many times and alw ays w ith similar results.

”

3 .

“ H aving introduced blue‘

glass in to the w indow s of the

sleeping apartmen ts O f my servants in one O f my coun try houses,

it w as O bserved thatlarge numbers of flies that had previously
infested them,

w ere dead soon after its in troduction , on the in

side sills ’

O f the w indow s (p .

4 . I n the foregoing cases the “

primary rays of the sunlight
had no pow er to destroy the in sectlife, but the blue did have the
pow er . T his I S stillanotheI fact w hich overthrow s theassertion
O f those un informed people w ho declare that neither blue nor

any other color has any pow er w hich is not possessed by ordinary
w hitelight. I n fact the ordinary w hitelight O f summer greatly
increases the amoun t of I n sectlife.

IX . E FFE C T S O F L I G HT A N D S HA DO W O N PLA N T S .

1 . M any sen sitive flow ers and plan ts close up
’
at the ap

proach of darkness as if in sleep
,
and are aw akened in the morn

I ng by the stimulating pow er O flight, D eC andOlle show ed that

artific iallight '

w illaw aken them. C on stan t shadow w ould soon

destroy thelife of plan ts en tirely.

2 . Although color is muchmore negative at n ight than in the

day
- time, otherlaw s of force reign in fullpow er during the dark

ness.

“When O bscurity overspreads the earth,

‘

says F ouchet,
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M agazine, that the flow ers having themost show y colors areless
fragran t than those w hich are w hite or pale or possessed

.

O f

modest colors. T his seems to have a kind of a parallelism to

the fact that most birds having a gorgeous plumage are poor

singers .

“ T he sw eet O dors O f flow ers,like their colors,” says

Wallace, “
seem O ften to have been developed as an attraction

or guide to in sect fertilizers, and the tw o phenomena are often

complemen tary to each other. T hus many inconsp1cuous flow

ers—like the mignonette and the sw eet violet— can be distin

guished by their odors before they attract the eye, and this may

often preven t their being passed unnoticed ; w hile very show y

flow ers, and espec ially those w ith variegated or spotted petals,
are seldom sw eet. White or very. - pale flow ers, on the other

hand, are O ften excessively sw eet, as exemplified by the jasmine
and clematis and many O f

‘

these are only scen ted at n ight, as
is str ik ingly the case w ith the n ight smelling stock , our butterly
orchis

,
the green ish yellow D aphne pontica and many others .

H e then refers to M ongredien
’
s w ork w hich gives alist O f sixty

species O f fragran t flow ers O f w hich more than forty are w hite
and a number O f others have green ish, yellow ish or dusky incon

Spicuous flow ers.

XII I . A DA P T A T I O N O F T H E S E A S O N S T o V E G E T A BLE

G R O WT H .

Prof. P yn chondn his C hemicalF orces, thus sums up w hat

scientists have discovered w ith reference to the influen ce O f the

season s on plan ts :
“ T here seems to bea n ice adaptation of

sunlight '

to the varying condition of vegetation , at the different

seasons. I n the spring,
When the process of germination is.

gO Ing on
,
there is alarge excess of chemical" (electrical) rays,

w hich
,
as w e have seen , tend pow erfully to hasten x

the process.

T he excess of the chemicalrays at this season of
.

the year, is.

proved by the greater facility w ith w hich photographic O perations
may be carried on . A s summer advan ces, and the influence of

the illuminating rays is required to promote the decomposition

of C arbon ic acid by theleaves, and the consequen t grow th
.

of

vegetation , the quan tity of the illuminating and heating rays

both increase in a very great degree relatively to the chemical
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rays. I n the autumn as plants approach maturity, and as seeds.

are to be formed and fruit ripened, the illuminating and Chemical
rays both dimin ish, and the heating rays are increased. T his

furn ishes a very extraordinary and curious in stance O f design in

nature. A dvantage is O ften taken of these principles by the

horticulturist in the cultivation of plan ts. When the seeds are

to be forced, they are covered w ith dark blue glass, because this
absorbs allthe illuminating and calorific rays, and allow s only
the chemicalrays to reach the plan t. A s the plan t advances

tow ard maturity,light is needed, and yellow glass is substituted

in place of blue. When the per iod O f maturity arrives, heat

has becomemore essen tial, and red glass is employed in place‘
of the yellow . I n this manner the gardener closely imitates
the changes in the composition of sunlight w hich are made in

nature (p .

XIV . S UMMA T I O N O F P O I N T S C O N C E R N I N G V E G E T A BLE L I FE .

1 . F or many things concern ing thegermination , grow th, and chemical
pr inciples concerned in the developmen t of plants and fl ow ers, see C hapter

2 T he electr icalrays penetrate the soiland cause germination the

thermalray s, or the solar rays as a w hole
,
in most casesprevent or destroy

3 . T hehealthy grow th ofplants abovelground requireboth the thermal
and electr icalrays, the solid and w oodyfibrebeing unable to f orm w ithout

theluminous rays, especially the yellow ,
to deposit carbon f romthe atmo

4 . T hefl ow er i ng, seeding and f ru itage of plants areaccomplishedmore
by the red and thermelthan by the other rays .

5. T heheat of hot houses and theprogress of healthy vegetablegrow th,
is increased to a remarhable degree by a smallamount of blue combined

w ith alarger amount of clear glass .

6. I/Vitheredplants are of ten revived by blue rays .

7 I heelectr icalcolors w hich aretransmitted by blueglass of ten destroy
the insects w hichf eed uponplants.

8 . L ight an imates and quichens the action of most plants : shadow

ders them more negative and isf avorable to oxydation .
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9 . Plants are a/fected by the chemical and repulsions of
plants n ear them.

colored fl ow ers are apt to bef ragrant than

w hich are w hite or inconspicuous.

I I . T hespr ing time of the year is cooler,and consequently moreelec
tr icaland better adapted to germination than the summer

,
w hile the

summer and early autumn are better adapted to f ruit and seed than

spr ing,f rom thef orce of the thermalr ays.
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get some idea O f the matter w hen he is told that allred bodies
have alittlespring- w ork in each of its atoms w hich vibrates w ith

lightn ing speed and is O f just the right size and style to dash the
fire balls of the redlight _ in alldirections, some of w hich coming

"

to the eye give the effect of red, w hile the other parts of the

atoms act aslittle suction springs to draw in the other colors
and hide them. T he explanation of refraction , transparency,
absorption , etc. ,

becomes very S imple w hen explained on this

more naturalplan w hich is in harmony w ith allthings around
a

I I . R E FR A C T I O N .

T helearned D r. E ugene L ommel, Professor of Physics in
the Un iversity O f E rlangen ,

presumes to put a finalextingui sher
upon the theory w hich considerslight as a materialor fl uidic
element, as follow s O n this (material) view , refraction is

explained by supposing that the particles of a refracting medium

exert an attraction or influence upon the S Upposed
‘luminous

substance, and the conclusion is arrived at thatlight propagates
itself more rapidly in the strongly refracting medium than in

the feebler one. T he direct contradiction w hich is presen ted

by these opposite conclusions affords an opportun ity of finally
settling thelong con test betw een the materialand undulatory
theories oflight. F oucault has show n by mean s O f very ingen
ious experiments that -light does travelmoreslowly in w ater than

in air . If
,
therefore, the reasons formerly adduced should still

be considered toleaveany doubt in regard to the nature oflight,
there can now be no question that the undulatory theory must

be regarded as the only true theory oflight.

”

(L ight and Color,
P

2 . T he above man of straw , w hich the Professor has been

demolishing,
has no realbearing upon the case, as refraction:

has nothing to do w ith the slow ness or sw iftness of the propaga

tion oflight either in or out of the refracting medium. I t seems

to me that the mists w hich have solong surrounded this subject

may be cleared aw ay by the follow ing explanation w hich w ould
appear to be a triumphant proof of the correctness of the etherio

atomiclaw . A few w ords w ith reference to the nature of te
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fraction w illbe appropriate.

I n fig. 1 7 2 , s i represen ts a ray

oflight passing through aline
of polarized atmospheric atoms

to a piece O f glass. A t 2
'

the

atmospheric atoms do not, O f

course, en ter the glass, but

their spirals striking it O bliquely, find a harder and m ore

resisting medIum w hich gives

a jolt to the ethers that flow

through them,
bending or re

f racting them farther tow ards a perpendicularline in '

the direc

t—iOn ir . H aving reached r, the atoms of glass pass theluminous
ethers on into theless resist ing medium of the an agam ,

w hose

lines O f atoms being more yielding than those of the glass
are sw ung around alittle at r

, so that the pathw ay O f thelight
is afterw ard exactly parallelto the generaldirection w hich it

pursued from s to i
,
in case the outlines O f the refracting

medium are parallel.
3 . But therefraction O f the individualcolors is seen in fig. I 7 3 ,

in w hich I is an aperture tolet in a solar beam
,
2 is the prism

by w hich it is refracted, w hile the separated colors from the

visible solar spectrum from red to violet
, above and below ,

w hich

F ig. 1 72 . R efraction and R eflection .

T RA N S -V I O LE T R A Y S . P ro~

fessor S tokes has traced these

to a distance ten times as great
as thelength of the visible
S pectrum.

T H E S O LA R S P E C T RUM ,
or

range O f the visible rays.

T RA N S -R E D R A Y S . T hese

have been traced more than

tw ice the length of the visi

t
,

ble S pectrum by M uller.

fi g. 1 73 . T he S pectrum.

are the invisible tran s- violet and trans- red rays that are many

times more than the visible. H ow is it that allthe colors are

thus shaken apart, the red being refracted theleast, and the vio

let r the most of the visible rays
P T his is -very easily understood

if w e remember that the color S pirals O f the, atmospheric atoms
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through w hich the rays oflight pass, becomemore and more fine

and consequently elastic as they go fromthe red up to the violet,
thus

T he extreme red vibrates times per second.

R ed 4 7 I

O range O O 0
,
0 0 0 ;O O O

Y ellow 53 5

G reen 5

Blue 62

Indigo 6

V iolet
H . grade of V iolet 7 2
E xtreme V iolet

4 . If the number of vibrations to produce an average ther

melshould be put at 4 2 then the upper ther
melmust have tw ice as many, or 850 trillions, as each octave O f

colors,like the octaves in music, must be made w ith double the

number O f vibrations O f the one below it. T his is in accordance

w ith the supreme system and harmony w hich reign s everyw here
in nature.

5. T he w aves of the solar ethers caused by these vibration s

are so smallthat
,
in the case of the red, it w ould require about

O f them to extend one in ch,
w hile the V iolet gives about

w aves to the In ch. N ow suppose a fasc iculus
, or beam of

light, to strike a glass pr ism diagonally, the orange spiralO f the

atmospheric atoms through w hich it comes, being finer than the
red spiral, must j olt itsluminous conten ts further one side than

the red can do, w hile for the same reason the yellow spiralmust

j olt or refract its con ten ts farther than the orange, the violet
farther than the yellow ,

and the trans-violet stillfarther . I s not

the separation. and refraction of allthe rays then beautifully
accoun ted for in this w ay ? A nd is not the w hole process an

almost irresistible argumen t, to show that theluminous ethers

must come through elastic atomic channels in harmony w ith the

foregoing atomiclaw ?

6. F ig. I 74 show s how the different rays O flight are draw n

to a focus, or rather to differen t fO C i by this
,

same pow er O f

refraction . I
,
2
, 3 , 4 , 5, are differen t rays O flight falling upon a

double convexlens ; 3 is not refracted as it strikes the glass
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throw n into the greatest activity, its an imated S pirillae repelling
the rays oflight, espec ially those w hich are red- orange, into our

eyes, and thus giving a flashing appearance. A gain submit the
same metalto a red, and especially a w hite heat, and the repul
s ion is much greater still, dashing the «rays back in to the eyes

untilthey become almost dazzled. E xactly the same principle
O f repulsion or reflection O flight exists w hen the copper is made»

.to burn w ith a flame, for then not only the incandescent metal
repels thelight, but the incandescent contiguous gas w hich
con stitutes flame also. If w e ign ite stron tium its flame repels
redlight, w hile ign ited sodium repels a yellow - orange, ign ited
mercury a pale blue

,
ign ited arsen ic a beautifullilac, and so on

w ith allother substances w hich
,
w hen exc ited, repelcertain col

ors
'

I n alldirections according to w hich of the color spirals may
have themost repellant activity.

2 . T he mistake Of the scientists of the day seems to be that

of supposing allself-luminous bodies to have the pow er of ah

sorbing the very same colors w hich they emit, not realizing that
a yellow flame is repulsive of the yelldw principle just as much

as is a yellow O bject w hich is cold, and even much more in

ten sely so
,
w hile the same is equally true of allother colors.

T hey admit the principle that s imilars repel, but here allat once
they make similars attract and absorb each other . quite con trary

to allprinciples O f chemicalaffin ity. I n making these remarks
I am not denying x

that a
“

certain fine elemen t
.

of each color may

be, and probably is, received in to the spirillae O f each atom simi

lar to the coarser element that is reflected from these same spi

rillae, but w henever a flamelooks red it must be because the
’

red

spirillae of ign ited gaseous atoms repelthe red ethers to our eyes,

rather than transmit them through their I n terior channels, heat
being especially repulsive. A knowledge of atomi c action makes

this subject doubly Clear . T hat w hich hasled to this error

seemingly is the effort to accoun t for the dark F raunhoferlines
in the solar spectrum. T heluminous vapor or flames O f differ

ent substances gives brightlines in the spectrum. Why, then ,

does the sun give a spectrum w ith darklines perhaps in the very
same places ? T hey accoun t for this by asserting that thelu
minous atmosphere of the sun absorbs the similar elemen ts that

are throw n out from the intensely incandescent surface O f the
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sun, theluminous s odium O f the photosphere, for 1nstance, ab

sorbing the rays that are sen t out by the stillbrighterluminous
sodium of the sun

’
s body, and so w ith iron ,

magnesium and other

substances. T O prove this they throw a sodium flame in to the

spectroscope, and it casts the double bright band O f yellow
o range at D , but w hen they place a muchb righterlight beyond
that so that the sodium flame comes betw een the brightlight
and the spectroscope, a comparatively darkline appears in the

very same place, thus show ing, as they say, that the sodiumlight
has absorbed the sodium rays from the brighterlight, andleft a

darkline w here before w as a brighter one. H ad they but put

the w ord reflected or repelled in the place O f absorbed, how com

pletely it w ould haveharmon ized w ith the principles of allknow n

s c ience, besides explain ing the phenomenon in question on the

most simple plan . N otice alittle more minutely how this prin

c iplemust act in the propulsion O f solarlight earthw ard. T he

s odium of the sun
’
s surface, w rought up to an inten se brightness

by the immen se heat and chemicalaction , propels in alldirec
t ions w ith tremendous force the sodium ethers w hich are O f the

r ight grade O f fineness to con stitute the D grade of color in the

s pectrum. S odium must repelor reflect sodium, iron must repel
iron

, etc
‘

. N othing else in the know n un iverse can systematic

ally do this, otherw ise the spectroscope cannot be trusted. A s

the fiery emanations O f the sodium move outw ard from the

sun
’
s surface they encounter theluminous sodium of the photo

s phere, w hich at once repels atleast its coarser particles tow ards
the sun , being deprived of w hich the sodiumline In the spec
t rum is Shorn O f itsb rightness suffic ien tly to be called dark .

T hat grade O f ether, how ever, w hich is fine enough to enter the

s odium spirillaemust pass on t o the earth and be represented
among theluminous portions of the S olar S pectrum.

3 . T O show how eminen t men are settling dow n upon this

great error as anestablished fact just as they are becomingmore

and more persuaded that a mere dynamic theory O f force is a

sc ientific truth, I w illquote the follow ing from S chellen’s excel
len t w ork O u S pectrum A nalysis A ngstrom gave expression

as early as 1 853 to the generallaw that the rays w hich a sub

stance absorbs, are precisely those w hich it emits w hen it be

c omes self—luminous. I n the year 1 860 , Kirchhoff published his
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memoir on the relation betw een the emissive '

and absorptive
pow ers O f bodies for heat as w ellas forlight, in w hich occurs

the celebrated sentence :
‘ T he relation betw een the pow er O f

emission and the pow er O f absorption of one and the same class
of rays, is the same for allbodies at the same temperature,

’

w hich w illever be distinguished as announcing one of the most

importan tlaw s O f nature, and w hich on accoun t O f its exten sive
influen ce and un iversalapplication w illrender immortalthe name
O f its illustrious discoverer .

”
T yndallalso states that a body

absorbs w ith especialenergy the rays w hich it can itself emit
( N otes on L ight and Electricity) , and scientists generally have
adopted this form of expression

,
the tendency O f w hich is con

stan tly to mislead the mind w ith regard to the philosophy of

luminous action . H ow importan t it is that our scien tific men , to

w hom the in telligen t w orldlooks for guidance, should bii ild upon
correct basic prin ciples.

4 . Alltangible substan ces reflect more orless O f the rays of

light ; thus, mercury reflects tw o- thirds O f all' the rays w hich

strike it perpendicularly, w hile even w ater reflects I 8, and glass
2 5, out O f every 1 0 0 0 under the same circumstances. T his

show s that even the so- called tran sparen t substances do not

tran smit allO f the rays . When thelight strikes obliquely on a

substance, the reflection is far greater . T hus
,
at an inc iden ce

of 40
° from the z en ith

_
w ater reflects slightlymore than a fiftieth

of allits rays at an angle O f one fifteen th ; at an angle of

One- third and at an angle of w hich is nearly in a

horizon taldirection , nearly three- fourths . I n fig. I 7 2 , mOst O f

the rays are received and refracted in the direction O f ir ; b it

a few w illalw ays be refl ected in the direction O f if ,
w hich forms

the same angle w ith the glass as does the inciden t ray s i .

I V . A BS O R P T I O N .

1 . T he absorption O flight or color takes place in allsub
stances w hich have a spec ialchemicalafi n ity for thislight or

color. T his affin ity attracts the rays in to the substan ce itself so
as to hide their color and yet not

‘

so strongly as to send them en

tirely through and beyond it as in tran sparen t substances . O ne

cause w hich prevents the rays from being tran smitted en tirely
through a substance, is doubtless, in many cases, the presence O f
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only pure violet rays, w ould .be the coolest and most nerve»

soothing medium that could be procured, but it alw ays transmits
many red and blue and sometimes V iolet rays. M anganese violet
glass transmits almost en tirely blue w ithless red. O range very
often is formed by the red and yellow combined, not by the

simple orange ray,

'

and green by blue and yellow in stead O f the

single green ray as in the spectrum,
for H elmholtz has show n

that such colors in the spectrum are not formed by the over

lappi ng of tw o colors .

4 . We thu s see that w hile
/
the absorption of colors is caused

by chemicalaffin ity, refl ection is caused by chemicalrepulsion ,

or possibly, at times, by w hat might be called mechan ical
repuls ion ,

or mere elastic ity O f atomIc sprIng
- w ork .

V . T R A N S P A R E N C Y .

When a substance has such a strong chemicalafiin ity for allthe
color - ethers as to be polariz ed and traversed in var ious dirce

tions by them,
it may be sa id to be transparent

If the colors are partly absorbed and partly tran smitted, so
that objects appear only dimly and imperfectly on t he other

side, it is translucent. I t is settled beyond question by scientific
experimen ts, that w e cannot get the effect oflight through our

atmosphere w ithout the I ncandescence of the countless particles
or luminelles w hich float everyw here around us . T he solar
ethers and mere illuminated gases cannot give us the effect
O f light suited to our ordinary vision w ithout the ign ition O f

some
"

Solid particles . H ow , then , can glass transmit light to

us aslong as theseluminelles must be partially preven ted
from passing through

'it in connection w ith the solar ethers ?
Perhaps by having an Incandescence of its ow n atoms caused

by the passage of these ethers . T he polarized atoms of glass
mu

’

st
'

take the place of the polarized atoms of the air
‘

in

conveying thelumlnous ethers and transmitting them beyond.

found w hich w illproduce, w hen combined, an absolutevioletlike that of thesunlight,
or even an indigo, as the violet combines a fine grade of blue w ith a red of the next

upper scale, w hich 1 3 too fine to be visible if taken alone, and the indigo consists of

bluemodified slightly by a red tinge, w hich belongs also to the upper invisible scale
rather than to thelow er red.
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T he oxygen and n itrogen gases, as existing in their expanded

c ondition in the air, cannot give us any proper amoun t oflight
*even w hen ign ited by the solar ethers, but it is necessary to

have molecules or minute masses O f chemically combined or

solid matter to give us this effect, or in the absence of that to

havematterlike glass, crystal, etc . , w hich, possessing a pow erful
affin ity for theluminous ethers, can be permeated and to Some

exten t perhaps ign ited by them. If the atoms O f glass thus

assume a kind O f an incandescent condition ,
the reader may

ask w hy do they not burn the fingers w hen touching it T he

carefulreader of the foregoing has seen before now repeated

examples O f grades O f heat w hich do not possess the burn ing
character of the coarser style of incandescence produced by
ordinary fire, as in the case O f moonlight, or phosphorus, by
means of w hichluminelles are ign ited w ithout appreciable heat .

When the sun shines theluminous ethers extend in direct

lines allthe w ay to the sun that w e may the better see it.
2 . Prof. T yndallsays When a ray O flight passes through

a bO dy
-

w ithoutloss in other w ords
,
w hen the w aves are tran s ~

mitted through the ether w hich surrounds theatoms of the body
w ithout sensibly imparting motion to the atoms themselves, the
body is transparen t. If motion is in any degree transferred

from the ether to ‘the atoms, in that degree is the body O paque.

(N otes on L ight and Electr icity , p. A s our sc1en tific men

have a conception of only this one ether
,
and that a stationary

one, theymust necessarily make it a pack - horse for a great many

theories w hich w ould atleast be considered very strange if

applied to anything else. T huslight must move w ith allits
trillions O f w aves -a second, sw eeping through the ether, w ithout

aw aking any action of the atoms over w hich and around w hich it
moves . A re atoms so stupidly inert as this and yet the home

of allthe amazing chemicalforces If hotlight is throw n upon

stillw ater for many days w e ,
know ' a great change is taking

place among thea toms, coun tless m icrozoa are generated, and

putrefaction takes place, and yet its transparency con tinues

through the w hole. I t is only the violent agitation w hich pre

ven ts thelight from polarizing the atoms, such as in the tw isted

sw eep O f a vortex of w ater, or the effervescen ce of
,
chem ical

action w hich at times interferes, atleast in part w ith their trans
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parency. But the O ptician s and sc ien tists, having only this one

ether system to w ork w ith, must do the best they can
, and, being

desIrous of explain ing allthings in some w ay, have bestow ed
upon it many shapes, many styles O f pow er, many grades O f fine

ness and coarseness of action ,
many thousands O f colors, each O f

w hich must have its ow n specialsize O f undulation w ithout any
know n cause therefor, many degrees of sw iftness and slow ness

of movemen t, being the un iversalsteed for carrying not onlylight, but electricity, magnetism, gravitation , etc . , as w ellas
having many grades O f elastic ity, so that they may get some

clue to the myster ies O f refraction . T yndall, in common w ith
others

,
in his efforts to explain double refraction

, says
“ T he

arrangemen t of the molecules of - a- substan ce carries w ith it an

arrangemen t of the surrounding ether, w hich causes it to possess ,

d if eren t deg rees of elasticity in difi
’
eren t directions (p . I

'What should w e think if any one should say that w ater w hen

saturating certain bodies, such as a sponge for in stance, is
caused by themolecules of those bodies to have differen t degrees

of elasticity in diflerent directions, Or that the air
, w hen per

meating a bundle of straw for instan ce, isliable to become more

elastic horizon tally than perpendicularly or obliquely ? When
thelaw s of force have been developed on a true basis, men of

masterly abilities,like T yndall, F araday and others, w illnot be
led in to w eak theories to explain the mysteries O f things, and
w illbe able to penetrate stillmore profoundly into the arcana

of nature.

V I . PO LA R IZE D L IG HT .

1 . I can only dw ellbriefly here on this intricate subject, the

phenomena of w hich must be studied in w orks on optics. T he

pr1n c 1paltrouble in studying these w orks
,
how ever, 15 that at

tempting to square everythin
'

g
‘

w ith the mere Undulatory theory,
it is s carcely possible to get at the realphilosophy O f thematter,

and it becomes a difficult thing to understand.

2 . L ight, w hen passing . through certain substances such as

tourmaline,or vundergoing the ordinary simple refraction in certain
substan ces, O r O f double refraction inothers, or reflection at some

one specialangle, passes through a certain Change in its charac

ter w hich is usually,
termedpolariz ation , a term w hich is not very
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from w ater, or from glass, or 57 ° from rock crystal, or 68 °
from diamond, ar

‘

e
‘

polarized.

5. D ouble R efraction . L ight passing through certain sub

stances forms a double image, or is refracted in tw o quite differ

en t directions, and in differen t planes. T hus, fig. 1 7 7 repre

sents a rhombohedric crystalof Iceland spar
, upon w hich the

light falls obliquely, making a double image of objects seen

through it. T he
'

tw olines oflight constituting these tw o images

F ig. 1 7 7 . C rystalof Iceland S par.

are sometimes said to be oppositely polar iz ed, but they are doubtless sw ept off into the diverginglines of atoms,
‘

a part of the
rays going in to oneline w hich they are able to bend according
to the usuallaw s of refraction, w hile the other atomiclines
are rigid and cause thelight to bend in their ow n direction .

T his point may be rendered more clear perhaps by means of fig.

1 78, w hich consists oflines of atoms w hose spirillae .pass around

them very diagonally. We w illsuppose
that

,
by mean s -

oflight, electric ity, or

some other force sw eeping in the direc

tion of I , 2 , the spirillae of thelayers ‘

of

atoms in. that direction should become so

excited and poten t as to draw the neigh

boringlines of atoms around in thedi

rection of their ow n forces, or from 4 to

3 . S uchlines constitutelri msoerse diag
F ig 1 78°

onals, as has been explained in C hapter
T hird, and doubtless have converselines contiguous to them so

that allthe rays oflight can be combined in the same direction .

S uppose now ,
streams of solar ether should strike at I and 3 , it is

obvious that they w ould be refracted in differen t directions, the

one not far from 2 , and the other not far from 4 , unless the
atomiclines w ere so under the con troloflight as to yield en
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tirely to its direction , w hich is evidently not the case w ith
tourmaline, Iceland spar, and various other crystals. If w e

should suppose a beam of solar ethers toapproach at right an

gles to theline ‘

3 , 4 , and strike at the pomts I , 3 , is it not

eviden t that it w ould deflect theline 3 , 4 , much more than it

w ould theline I
, 2 , from striking the former squarely , and the

latter only obliquely ? I n other w ords, may not theline 2
, 4 , be

throw n so far around as to cause w hat is called an ex traordinary
refraction ,

w hile I , 2 , is throw n into merely an ordinary ref raction
F ig. w hich I take from G uillemin’s F orces of N ature, w ill

F ig. I 79 . T he P olarizer and A nalyzer .

illustrate this subject of double refraction and polarization .

L ight that has been doubly refracted by passing through one of

these crystals, becomes so modified.or shorn of Some of its ele
ments of pow er that it is said to

'

bepolar iz ed. I n the diagram,

.8 1 is aline oflight w hich falls upon a crystalof Iceland S par at I .

I t is there refracted in to w hat is called the ordinary ray I R , and

the extraordinary ray I R
'
. If w e in tercept one of the rays by a

screen and pass the other through another crystalof ’

Iceland
S par, it w illbe again divided into an ordinary ray 1

’R , and an

extraordinary one I’R ’. T helen s L L’is used to concen trate

thelight upon a screen, w hile the second crystalis made to re

volve and
“

show the variety of in ten sity and color w hich its dif

feren t positions produce. T he first crystalis called the polar
iz er , the second, the analy z er, from the fact that it analyzes the

light, and show s w hat modifications have been produced by the

polarizing influen ce of the first.
Jonathan P erelra, M .D

, author of a w ork on Polar
ized L ight, seemed to have hit very nearly upon a true con
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ception of the w ay thelight is conducted through crystals in
connection w 1th atomiclines. I w illquote his description of

the refracting processes in connection w ith selen ite
,
a crystallized

hydrated sulphate oflime ' “ T he O pticalstructure of films or

thin plates of selen ite
,
having a thickness of from

E
l
?
to

€
1
3 of an

inch, is very curious. I n tw o rectangular directions they allow
perpendicular rays of polarizedlight to traverse them un

c hanged : thesed irection s are called the neaz
‘

ralaxes . I n tw o .

other direction s , how ever, w hich form respectively angles of 45
°

w ith the neutralaxes, these films have the property of double re-L

fraction . T hese direction s are usually denominated depolar iz ing
axes but

axes . I n
‘

ord
‘

eri to rend
”

up
.that represented by fig.

,

1 80 , ln w hich be

or

these directions only can the ethereal
molecules vibrate. A ray of inciden t
polarizedlight, w hose vibration s com

c ide w ith either of theselines, is tran s

mitted through the film un changed.

-But a ray of inc iden t polarizedlight,
w hose vibrations form an angle of 45

°

w ith these lines, or
,
in other w ords,

w hich comcide w ith the diagonals of

the square S paces, suffers double
F ig. 1 80 . Imaginary S tructure of a

mate of se1enite,
refracti on ; that I S

,
1t I S resolved into

tw o vibration s, one parallelw ith ao, the other parallelw ith’

ed
,
and therefore the direction s of the diagonals of the squares

are called the donoly ref racting or depolar iz ing axes . But the

tw o resulting vibrations are not propagated, in these tw o

rectangular directions, w ith equalveloc ity, the one suffering
greater retardation than the other ; so that the w aves at their

emergen ce are in differen t phases of vibration . T he foregomg

w illbe understood much more clearly by those w ho have become

acquain ted w ith the w orking of atoms in C hapter T hird
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from these atmospheric Waves, and also, possibly, from the spi ral
w aves offl uid ether as they emerge from —aline of atoms. If the
different colors are caused simply by w aves of different size and

‘ frequency, as our theorists suppose, how is it that
'

some w aves
are w arm and exciting and expandinglike the red, w hile others

'

are cooland con tractinglike the blue ? What pow er in heaven
or

-

‘

earth can formulate w aves of ~ the exact size and rapidity to;
constitute red, and w hat to constitute violet, or the coun tless
o ther tints and shades w hich‘

mu st have their exact processes

F ig. 1 81 . P ropagation and R eflection of LiquidWaves .

and their exact si zes kept up through allthe millions of
’

miles
w hich constitute their path- w ay in space By the etherio

- atomic

law w e may see how the defin ite S ize of the - spiral- color -chan

nels regulates the color
,
w ith just such a number of vibrations

w hich can be con tinued from the d istan t stars to our earth. If

the polarizedlines bec '

ome broken by mean s of atmospheric

w aves, they are formed again w ithlightn ing- speed, and so the

light is un in terrupted.

2 . E very boy know s that w hen differen t stones are throw n

into thew ater near each other, the w aves thus aroused more or
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less impede or obliterateeach other . H eknow s, too, that w inds
and coun ter curren ts w illsoon en tirely destroy the forms

l

of any
w aves w hich .may be started, so far as any perceptible effect is

concerned. Iflight and color depend upon such w ave condition s
w hich have to pass through the tempests of the upper sky, and

the countless eddies w hich may be supposed to exist in the cos

m ic ether, the chance for illumination in this w orld w ould be
rather uncertain . A nd yet scientists have striven to believe
that because counterw aves of a

‘

gen tle character” can pass each

other, and retain to a con siderable .extent their identity for a

little w hile, so canlummous
-

w aves of "ether start from. the sun
’
s

surface, and, passing un impaired through theboiling ma
‘

e
‘lstroms

and tempests of the solar atmosphere, w hich are a . thousand

t imes more fierce than the maddest billow s of the ocean , finally
break in undisturbed peaceon our earthly shores w ith every color
effect occupying its exact proportions in the solar spectrum '

T he dynamic theorists seem tofind comfort in the pretty ex

perimen t of the physic ist, M .Weber,
represented by fig. I 8 1 , w hich repre

sents an ellipticaldish of mercury.

I n
‘

one focus oi
' ‘

its ellipse, a drop

of the -fluid is allow ed to fallw hich,
spreading over its calm surface in con

cen tric w aves, is reflected from the

o ther end in a series of. w aves w hich

enc ircle the other focus much as

though a drop of theliqu id had been
allow ed to fallthere also. T his w ave movement in a quiet en
closed dish is quite a different thing from the stormy undulations
w hich take place in the fields ’

of space. T ake even a tempest
on the ocean , w hich is as nothing in comparison w ith w hat is

constan tly occurring in the sun
’
s atmosphere

, and w hat becomes
o f any regular system of undulation s. F ig. 1 82 correctly repre

sents a storm at sea. F ig. 1 83 gives a feeble representation
of

'

a solar cyclone, as observed by S ecchi .

3 . T hose w ho in sist that colors are formed by different
s ized w aves of ether, exactly as sound is, should tellj ust how
i t is that w aves to an inch are formulated by the sun

to produce the effect of red, or to produce yellow , or

F ig. 1 82 . Billow s.
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to produce blue, or to produce dark violet. ‘

I ni

music, the pitch of high orlow tones depends upon short or

long w aves, and these depend upon a smallorlarge tube in such

instrumen ts as flutes, w histles, etc . , or upon smallor
‘

large chords.

or other v ibratory arrangements by w hich an exact size of un

dulations are produced. P er-v

haps our dynamists w illyet ;
decide that there is an infin ite
number of invisible w histles
distributed allaround the sun ,

or around allgaslights, or can

dles, to formulate w aves of the

right size for violet, and w his

tles of a stilllarger size for

yellow , and so on . A t any rate

F ig. 1 83 . A S olar C yclone. M ay 5, there is a w onderfulprec ision
‘857 and beauty of effect brought

about by some process, and w e ought to know how this can be

done before beingtoo positive in our theories.

4 .

“ D o not severalsorts Of rays, says N ew ton , make vi
bration s of severalbignesses w hich, according to their bignesses,
excite sensation s of severalcolors, much after the manner that

the vibration s of the a1r, according to their bignesses, excite sen

sation s of severalsounds ? " O ptics, by S ir Isaac N ew ton
,

Ku
’
t, 3 d E dition ,

p . T his remark by the great N ew ton has

been re- echoed allalong d0w n through the tw o centuries since
his day, and has a S ide of truth in i t. But it should be under

stood that it is not en tirely the w ave action , or the up and dow n

movemen t even in sounds
, that makes its impression upon the

mind as sound, but rather the rhythmic flow of electric ities w hich
become inten sified at regular in tervals by the condensation of

a1r, as i n fig. 1 84, w hich I copy from G uillemin’s F orces of

F ig. 1 84. Undulations.

N ature. T his electricity constitutes the verylife or spirit, so

to speak, of the air w aves, and in the case of the telephone is
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w ay than thoseamazingly fine ethers w hich, as w e have seen by
multitudinous facts, dash w ithlightn ing- speed through t he sp i ral
frame- w ork of atoms, so skillfully arranged as to be almost self
acting and Spirit-like, the atoms draw ing on and quicken ing the
ethers

,
and the ethers firing up the atoms.

V I I I . S UMMA T I O N O F PO I N T S I N C HR O MO—PH I L O S O P HY .

I . T bc knowledge of atoms and of tbe truepr inciples of f orcegreatly
simplifies tbc explanation of opticalplzenomena, someof w kic/t can never be

understood under tbc old tkeor ies.

2 R efraction consists in tbcj olting of tbc color etkers, w izic/i constitute
ln t

,
out of tkeir direct courseby tbc str iking of tbc sp ir illa w kick convey

tkem aga inst a .medium of dij
’
erent density . T bc fine, elastic spir illa

w kick carr ies inc violet must necsssar ily j olt its etker f ar tker oneside tkan

tbc coarser spir illa w kick carr ies tke red.

3 . T bc R eflection of n kt results f rom ckemicalrepulsion . T bc

F raunlzoferlines are tbc result of reflection , not of absorption ,
as usually

supposed. Wro
‘

ng tbeor iesprevent correct knowledgeof tbc realpotencies
of color .

4 . A bsorption results f rom tbe, chemicalafiin ity of a substancefor t/ze
colors w kick f allupon it, attended also w ill; a suj i cient amount of f r iction

or of transverse atomiclines to prevent t/zesecolors f rompassing entirely
t/zrougk tbc substance;

5 . T ransparency comesf rom tbcf act tkut certa in substances kave suck

a cbcmicalaffin ity for allt/ze ign ited color -etbers
,
as to draw tkem on w itk

great pow er and transmit tbem beyond. T kose substances w kose atoms
cannot bepolar ized bylzgkt are not transparent.

6. P olar iz ation is a modification w kicbln t undergoes by certa in angles
of refl ection and ref raction . T bc w ord tends to mislead.

7 . I ke tkeory of undulations is trueso f ar as it concerns some

pkenomena of lzgkt, but it kas not/Zing w katever to do w it/c tbc f ormation
of ln t

,
or w itklzgkt as a substance.
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C H A PT E R N IN T H .

C H R O MO D Y N A M I C S
,
O R T H E H IGH E R

GR A D E L IGH T S A N D F O R C E S .

I . IN T R O DU C T O R Y PO I N T S .

I . A tlast w e come to a tr iumphan t series of facts in proof

the finefluidic forces w hich con stitute the inner soulof t/zings,
and also ln corroboration of the etherio- atomiclaw . By their

aid w e may ascend tow ard the key
—stone of the great archw ay of

pow er, and dealw ith those more subtilelaw s and potenc ies of

vegetable, an imal
,
human , and even w orld-life w hich are revealed

by the higher grades oflight and color .

2 . We have seen in C hap ter F ifth, XXII I , that there are

S trong proofs of new and beautifulgrades oflight and color
above that w hich impresses the outw ard vision . T he follow ing
sem i- prophetic and semi - philosophic passage from Professor
T yndall, hin ting at the fact that man has pow ers w hich may yet

be developed to see these higher colors, is already being ver ified
by actualfacts If w e allow ed ourselves to accept for amomen t

that notion of gradualgrow th, amelioration and ascen sion implied
by the term evolution ,

w e might fairly con clude that there are

stores of visualimpressions aw aiting man far greater than those

of w hich he is now in possession . F or example, R itter discov
ered in 1 80 1 that beyond the extreme violet of the spectrum,

there is a vast effl ux of rays w hich are totally useless as regards

our presen t pow ers of vision .

”
T hat many persons are able to

see these colors, and that many more can be developed in to this
pow er, w illbe Show n more fully in the next chapter , in w hich

also rules w illbelaid dow n for attain ing it . T his chapter w ill
be devoted pr incipally to. the explanation of O diclight and color,
together w ith some of themarvelous forces connected w ith man

and nature w hich are revealed thereby, w hile thenext chapter
w illdealmore espec ially w ith man .
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I I . O D I c L I G HT .

Baron R eichenbach, one of the most eminent scientists of

A ustria, made the discovery that a fine force issues from all
know n elements and substan ces, and appears in beautifullights
and colors w hich can

-be both seen and felt by person s w hom he

called sensitives . H aving a spac ious castle nea
'

r V ienna, admira
bly adapted to his investigations, w ith an abundance of philo:
S ophicaland chemicalapparatus, and apr ivate cabinet con tain ing
minerals and substan ces of every kind, he in stituted thousands
of experiments w hich extended over years of time and w ere

conducted w ith a skill, a patien ce and a severelove of truth,

w hich must make his name immortal, especially as connected

w ith the great force of natureW
‘

hoselaw s and phenomena -he

thus discovered. T his subtile pow er he named O D ,
or 0 0 10

FO R C E , or O DY L I C FO R C E . A s these fine invisible emanations

constitute the basic princ iples of allother forces, and are forever

w orking through allthings, it is of vast momen t to understand

them, and it w ould seem almost criminalfor our
‘ medicaland

other sc ien tists to be so indifferen t w ith reference to them, so

long as human happiness and upbuilding are so greatly promoted

by a knowledge of theirlaw s. N ature is eternal,” says R eich

enbach. A fter a thousandmillion years w illthe odiclight flow
and Shine as it does tod ay, but the endeavors to overcome such

a truth w hen it has once happily been found and disclosed, are
paltry and poor .

” While such men as Berzelius, the great

chemist of S tockholm, and D r . G regory of the E dinburgh Un i

versity, and D r. Elliotson ,
Presiden t of the R oyalC hirurgical

S ociety e
‘

of L ondon
,
and various other eminen t thinkers and

scien tists, have freely admitted the greatness of the discovery of

R eichenbach, too many
'

even to this day ignore, or rather keep

themselves ignorant of the w hole matter. E ven so w ellknow n
a physician as D r. Brow n- Sequard sneers at the O dic and other

fine forces, and hosts follow in his track, thus riveting the Shackles
of prejudice more and more tightly about the people by their
example. A body of rather superfic ialphysicians of V ienna,
anxious seemingly to combat Baron R eichenbach, rather than

ascertain the
'

exact truth,
met together and had M iss R eichel, one

of the sensitives w hom R eichenbach had experimented w ith,

attempt to describe the odiclights. T hey surrounded her, held
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princ iple in short
,
that every color must ever w ork after the

samelaw , the only differen ce being that a color of a finer grade
has a softer and more penetrating pow er than the S amef color of

a coarser grade, and has also a greater influence on the finer
men talforces, though not so direct an I nfluence on the physical
system. I t is proper now to inqui re 1nto the nature of O dic

light, as v1ew ed by R eichenbach
’
s sensitives. I n some cases L

'

shallconden se his points, in others quote his exactlanguage.

I I I .

“

N A T UR E O F O D I c L I G HT A N D C O LO R .

I . 0 dic L ig/zt exkibits exactly t/ze samelaw s andpkenomena

as tlze ordinary vis ibleliglet. T he odiclight appears in five
forms, producing different sen suous impressions

,
namely, in the

condition of I
,
in candescence 2 , flame ; 3 , threads, streaks

and nebulae 4 , smoke 5, S parks . Prof . E ndlicher and ‘

others,

w hen the flame at the end of magnets w as blow n upon ,
saw it

flicker about and grow larger j ust as ordinary flames do before
the w ind. M adame Kienesberger w oke up in the n ight and

seeing the iron w indow frame on fire w ith odiclight, became
alarmed, supposing it to be realfire. When S he w en t to put it

out it van ished, then reappeared w hen shelay dow n . I n other

w ords, w hen she w as perfectly quiet and impressible, she saw

thelights, but w henmoving around, her finer vision w as in ter
rupted. When a magnet became very w eak there w as incan

descen ce w ith no flame, O nly alittle smoke, \j ust as is the case

w ith a smouldering fire. O d Shares w ith heat the peculiar
ity of tw o differen t conditions, one I nert, slowly making its w ay

through
—

matter, a radiation . T he od from magnets, crystals,
human bodies, is felt in stan taneously through along suite of

rooms . O diclight follow s the samelaw s of refraction as com

monlight, as it may beconden sed and brought to a focus by a

len s, and also the samelaw s of reflection , although the same

substan ces that reflect ordinarylight, are not alw ays of the

r ight grade to reflect odiclight, as thelatter
,
is often able to

pass through opaque bodies and make them transparen t.

2 . A n O die A tmosplzere or static etker must ex ist and bear

tbc same relation to odiclzgkt as tke ordinary atmospkere does to

tbe ordinarylzgkt. A s the odiclight is tw ice as fine in its vi

brations . as ordinarylight, the odic atmosphere must also be
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tw ice as fine
,
and itsluminelles on the average, about tw ice as

smallas the '

ordinaryluminelles. T his 15 a deduction from the

analogies of nature, and also from the fact ascertained by math‘

ematicians, that the vibrations, w hich are tw ice as fine and rapid

as those in the thermel, occur alittle above the violet j ust about
at the place w here the odic thermelin the new color-octave

w ould be expected to commence. I n this finer atmosphere odic

electric ity, odic magnetism, odic thermism,
as w ellas odiclight

and color exist w ith alltheir activ ities
,
as w e ShallS ee hereafter .

T o Show that the odiclight is not dependent upon our atmos

phere, being in reality partially smothered by it, and that it must

have its ow n peculiar atmospheric medium, I w illquote an ac

coun t w hich R eichenbach gives of his experimen ts w ith a mag

net as view ed in the dark w hile theair is being w ithdraw n by an

air pump M . F irka, Johann Klaiber, and M me. Kienesberger,

also s aw nothing at first : but w hen the air w as half removed,
they saw

'the conten ts of the belljar becomeluminous, themag

net in the odylic glo'

w . O n further exhaustion , Klaiber saw the

flame appear on both poles, first dull, then brighter as the air

w as removed more completely,
increasing in vividness at every

stroke of the piston , so that atlast very bright flames flow ed
about under the belljar . When the air w as admitted, alllight
suddenlydisappeared to the three observers, and it returned as

soonas the pump had again been w orked for a time.

”
Mlle.

Zinkellsaw the flames beautifullybrillian t, espec ially after the

exhaustion of the air
, one pole being blue, the other red, w ith a

mixture of rainbow hues. S everalothers, including a blind man

by the nameof BO LL
‘

MA N
, saw the same var iation s . T hese facts

seem to indicate that there is a finer grade of oxygen and hydro

gen and carbon
,
or some similar elements, to feed these flames

,

and a finer grade of gaseous or rather of etherealmatter as their

basis, for those essences w hich are finer than the gases may be

termed etkers .

3 . T/ee 0 dic n /zt may appear in connection w it/i allknow n

obj ects, but moreespecially w ken tkese obj ects are under clie action

of tbcfinef orces , suck as electr icity ,
magnetism, beat,lzg/zt, etc. I

w illquote the summ ing up of results obtained by a vast number

of experimen ts, from D r. Wm. G regory
’
s tran slation of R eichen

bach’s R esearches (D ynamics) on M agnetism,
Electr icity, etc . ,
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in their R elation s to the V italF orce. (L ondon E dition )
“ T he time- honored observation that the magnet has a sen sible
action on the human organ ism is neither alie, nor an imposture,
nor a superstition ,

as many philosophers now - a—days erroneously
suppose and declare it to be, but a w ell- founded fact, a physico
physiologicallaw of nature w hichloudly calls on our attention .

I t is a tolerably easy thing and everyw here practical, to convince
ourselves of the accuracy of this statemen t for everyw here
people may be found w hose sleep 1s more orless disturbed by
them oon

,
or

‘

w ho suffer from nervous disorders. Almost allof
these perceive very distinctly the peculiar action of a magnet,

w hen a pass is made w ith it from the head dow n w ards . E ven

more numerous are the healthy and.
-

.active person s w ho feelthe
magnet very vividly many others feelitless distinctly many

hardly perceive it and finally the maj ority do not perceive
‘

it at

all. Allthose w ho perceive this effect, and w ho seem to amoun t

to a fourth or a third of the people in this part of E urope

(V ienna) , are here included under the generalterm S ensitives .

T he perceptions of this action group themselves about the senses
of touch and of sight ; of touch,

in the form of sen sation s of

apparen t coolness and w armth of sight, in the form ofluminous
emanation s, visible after remain inglong in the dark, and flow ing
from the poles and sides of magnets. T he pow er of exerting
this action not only belongs to steelmagnets as produced by
art, or to theloadstone; but nature presen ts it in an infin ite
variety of cases. We have. first the earth itself, the magnetism

of w hich acts more orless strongly on sen sitives . T here is

next the moon w hich acts by virtue of the same force on the

earth
,
and of course

,
on sensitives. Wehave further allcrystals,

naturaland artificial, w hich act in theline of their axes : also
heat, friction , electr icity,light, the solar and stellar rays, chemi

calaction especially, organ ic vitalactivity, both that of plan ts
and that of an imals, especially that of man ; finally the w hole
materialun iverse. T he cause of these phenomena isa peculiar
force, existing in nature and embracing the un iverse, distinct
from allknow n forces and here called O DY L (p .

5. L eng tk of O die Flames . T hese appeared of various sizes
according to the i n tensity of the . force by w hich they w ere

produced and the clearness of vision possessed by the sensitive.
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w hen the sen sitives so con stan tly told him that thefine influences
w ere w arm or cold, it could be anything but an apparen t effect,
as it w ould not move a thermometer . T his comes from his being
unaw are

’
of the fact, I st, that there are differen t grades of heat

and cold, the finer of w hich cannot bemeasured by coarse in stru
ments, any more than mealcan be measured in a coalseive
2dly, the cold end of crystals and other polarized objects alw ays_ ,

emitted a blueflame w hich as w e have seen is constantly the

effect of the cold and electricalcurren t ; 3 dly, it alw ays pro

duced the cooling and con tracting effect on the sensitive w hich
comes from cold,

w hile the other pole w ould produce the w arm

ing and exc iting effect of heat and have red for its predominant
color . T hese phenomena S how the t ruth of many points alreadylaid dow n in the previous part of this w ork . R eichenbach ad

m its that the scien tists of his day w ere un settled as ,to
‘

w hich

should be called the positive or negative end of a magnet, or a

crystal, and being in doubt himself finally con cluded to callthe
north end from w hich the blue rays emanate the negative, and

the south or red end the pos itive pole,w hich is exactly w rong,

as the more pow erfulexternalforce,like the north pole, must be

positive, and the w eaker south pole negative. H e finds the

w hole right side of the human body emitting the cold blue rays

in predominan ce, and theleft side the w arm red rays, and so

calls the former negative, thelatter positive,
w hich w ould seem

stillmore improper than the terms as applied to a magnet. T he

pow er of a magnet comes espec ially from its electr icalcurren ts
arranged in curves, and the positive princ iple of electric ity is i n
the blue ; if w e are speaking of an object in w hich thermism

rules, then the red constitutes the positive princ iple of pow er .

I t w ould be better to designate the differen t ends of a polarized
substan ce as electr icaland tkermal. as these terms afford an exact

mean ing. T he reader w ho has become familiar w ith the atomic

theory Willsee just w hy a polarized substan ce must be w arm

at one end w hen it is cold at the other, as cold and heat move in

exactly con trary directions . R eichenbach
’
s sen sitives found

the smallend O f crystals w arm and w ith thermalcolors predom
inating,

w hile thelarger end w as cold w ith blue predominan t, the
upper parts of plan ts and trees cold, thelow er w arm, etc . T hey

could poin t out the main axis and its poles in crystals, by the
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crystallic force itself, and in many crystals, espec ially such de

c ided ones as sulphuret of iron , selen ite, fl uor S par
,
heavy S par

,

S phene gran ite, etc. ,
they w ould also discover other axes, the

poles of w hich w ere muchless strongly opposed.

”
V ery fre

quen tly the mam ax1s w as notlonger, but shorter, as in selen ite.

”

IV . WA R M A N D C O LD S UB S T A N C E S .

I . T he sen sitives in dec iding w hat elemen ts and compounds

w ere od- w arm and od- cold, and thus arriving at their in terior

chemicalcharacter more m inutely than the chemists them

selves have generally done, have proved irresi stibly the import
ance of understanding these odic forces . Baron R eichenbach

enumerates I 7 2 elemen ts and compounds of every kind w hich

w ere determined by Mlle. M aix and Mlle. R eichel. N early every
metaland alkaline substance w ere declared to be w arm, potas

sium being at their head in this respect, w hile the electro- nega

tives generally, oxygen being at the head, and nearly every ac id

Were declared to be cold, thus being a grand argumen t in favor

of the correctness of the princ iples developed in the chapter, on

C hromo—C hemistry,
and of thelaw s of chemicalaffin ity,

as ex

plained ’

in C hapter T hird, XXXV I I . S ulp/zur ic acid,
next to

oxygen is pronounced the coldest substan ce, and w ater is ranged

on the cold S ide, but very feebly so. T he table is far more cor

rect as giving the chemicalpow er of substan ces, than those

giving w hat is called their specificlieat
,
though, perhaps, presen t

ing slight inaccuracies.

2 .

‘f Mlle. R eichelsaw most metals red, almost as if red hot ;
some of them gave a w hitelight, some a yellow . C opper , as w e

have seen , gave a greenlight. A delicate vaporous flame played
over all, undulating backw ards and forw ards . M ore complex
substan ces Show ed flame only at their points w hen crystallized.

O therw ise they w ere either surrounded byluminous vapor, or
w ereluminous in their mass as if red hot.

3 . R eichenbach’s sensitives constan tly affirm that the sun
’
s

rays and ordinary fire are odically cold, but I think this effect, atleast sometimes, comes from the thermo-electric ity generated by
the w arm rays, as electricity is alw ays developed by heat, espe
cially as the temperature of sunlight w as frequen tlymeasured by
plac ing a metalplate in the sun , a few momen ts after w hich the
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sen sitive felt cold sensation s, in other w ords, the cold w as .felt
after the plate had had alittle time to get w armed and charged

by thelight. T he solar rays, as w e have seen , must come

equally through both the electricaland thermalportion s of at

mospheric atoms, although the electr icalrays are doubtless more

active in cold w eather . T he moon
’
s rays w ere alw ays pro

nounced w arm. I ts grade of heat is not coarse enough to be‘

measured by an ordinary thermometer, bu t it is know n to be the

cause of nervous excitemen t in many sensitive organ ization s .

4 . T he Sen sitive patient felt allradiation s from electr ified
bodies cold. T he feeling of cold increased rapidly, the faster I
turned the plate of the machine

,
perceptible, not immediately,

but severalsecondslater than the - electricalcharge.

”
‘ T his is

another confirmation of the statemen t so often made in this
w ork

,
that electr icity acts on tkelaw of cold.

5. T/ze roots of plan ts are stated to be w arm,
and tke ends of

tbc leaves above cold. T he w arm curren ts fl ow dow nw ard

through the plant, the cold curren ts upw ard. M ostflow ers w ere
found to be cool

,
but w arm on their S tem.

V . IN FLUE N C E O F S O LA R A N D L UN A R R A Y S .

I . S unlzgkt. R eichenbach put var ious plates in the sunlight
and connected them by a w ire 1 3 yardslong w ith Mlle. R eichel,
w ho held the poin t of the w ire upw ard. T he w hole came through
darkened rooms . I nless than a minute after he had put the
plates in the sunlight she saw a stream oflight 1 0 or 1 2 in ches
high emerge from the w ire. When his daughter stood in the

sunlight in the place of the metalplate, the flame rose about 9

in ches high. When he brought differen t metals from the sun

light in to the darkened room,
flames issued from them

,
espe

cially ‘

from the sharp angles of the upper portions, green and

blue from copper, Clear w hite from gold and silver, dullw hite
from tin

,
reddish w hite from zinc, etc .

2 . O bj ects ckarged w itk S unligkt. I have already, in C hapter
S ixth, XV I I, show n the great pow er of substan ces charged w ith

sunlight in healing, vitalizing or soothing the human system,
in

cluding the discover ies of D r. von G erhardt, of G ermany, w hich

con sists of sugar of milk, charged w ith theelectricalrays bymean s
of a pr ism, as a nervine and an ti - spasmodic, and my ow n c usCov
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V I . M A G N E T I S M A N D O D I C F O R C E .

1 . P oints i n wlu'cb tkey dzfl er . R eichenbach enumerates

thirty poin ts I n w hich M agnetism and O dyldiffer. S ome of

these are as follow s — I st, O dylis in most cases developed ‘

w ith

out the~

aid of magnetism, but magnetism never w ithout odyl;
2 dly, clouds over the sun

’
s face arrest odyl, nothing can arrest

magneti sm ; 3 dly, allbodies may be C harged w ith odyl, only a

few bodies w ith magnetism ; 4 thly, odylcannot attract iron

filings, themagnet can 5thly, magnetism,
according. to Barlow ,

lingers near the surface of bodies, odylpenetrates through anfd
through them,

making them tran slucen t, sometimes tran sparen t ;
6thly, the odic flame of a magnet is sometimes extinguished by
theapproach of aliving being,

w hile themagnetic action remains
in force ; 7 thly, an iron bar placed horizon tally in the magnetic
mer idian w illhave its north end odically cold and its south end

w arm, but if placed w ith its north end in clined dow n w ard at an
'

angle of w hich is the true magnetic dip in V ienna, and the
best position for magnetic force, then its north pole w illbe
odically w arm and its south pole cold, in harmony w ith the

ascending electric ities, and contrary to the descending magnetic
curren ts, for, as w e have seen

,
there are currents -

of electr ic ity
w hich move directly upw ard as w ellas other currents w hich
move northw ard, a fact w hich R eichenbach w as not aw are of.

2 . T/ce M agnetic P olé s . T he odiclight is i described as being
especially brillian t at or near the poles of a magnet, and those

w ho have clear vision can see a fringe- w ork oflight over the
w hole surface. F rom the north pole a brillian t w hitelight as

cends w hich merges in to delicate horizontallayers of red, yellow ,

green ,
andlastly blue, w hichlast is so abundant as to constitute

the predom inating tin t of the w hole flame. F rom the south, or

negative pole, a still'

moreluminouslight, but of much smaller
dimen sions, descends w ith w hite and colored rays in w hich

the red predominates. T he sensitives generally w ould speak of

the negative (south) pole as being red
,
the m iddle of the magnet

green , and the positive pole blue. T he reason the south pole is
moreluminous is because the red and yellow predominate, w hile
the north pole is strongerln its electricalcurren ts. and conse

quently more blue. We have seen that a keen grade of mag
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neto-electricity rules at the north pole, w hile the w eaker chemico
electric ity issues from the south pole, but the greatest pow er of

the magnet is in the former w hich, sending its blue forces in one

direction ,
must naturally send its affin itive red in the other

direction .

V I I . O P A QUE BO D I E S BE C O ME T R A N S P A R E N T .

Mlle. A tzmannsdorfer in the state of somnambulism saw

the glow ing steeltran sparen t almostlike glass.

”
F riedrich

Weidlich saw the flame in air tw o incheslong. I then sank

the magnet,lying in a glass basin , into w ater . T he flame (for

the most part) In stan tly disappeared, but he saw the magnet

glow ing and tran slucen t, almostlike the glass itself. M etals
the odylic glow , appear to sensitives translucen t, glow ing

through and through hollow balls.

”
A mercantile gen tleman of

my acquain tance, in N ew Y ork, can become so en rapport w ith

these finer grades oflight, as to be able to see through the hu

man body as though it w ere made of glass. H ere, then ,
is the

philosophy of clear- seeing or clairvoyan ce, although ’

many have

the faculty so feebly developed that they areliable to commit

mistakes .

V I I I . I S O DY L A N IMA G I N A R Y POWE R ?

I . M iss N ow otny
’
s hand, w hile ; she w as in an unconscious

cataleptlc condition ,
w ould be draw n and held to the magnet as

w ould a piece of iron . R eichenbach on ce had a person go in to
another

‘

room from w here his patien tlay,
and open a magnet of

90
—pound sustain ing pow er unknow n to her . S he immediately

became uneasy and “
complained that a magnet must be open

somew here, desm ng that some one w ouldlook and relieve her
from the pain . T he armature w as replaced w ithout her knowl
edge, and S he became qu iet again .

”

2 . M . Baumgartner, Professor of P hysics, desiring to see if

imagination affected M iss N ow otny in her judgment of thepow er

of the magnet, took out a magnet in her presence, w hich he said

w as the strongest one in his collection . S he how ever declared
that

'

it w as the w eakest of allthe magnets, and
“ it seemed to

her almost w ithout influence. Baumgartner thenlaughed, and
said that it had been deprived of its magnetism,

beforeleaving
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home, by friction in the reverse direction
, so that it w aslittle

else than a mere plain piece of iron

3 . T he c/iarging of w ater and other objects by means of the
‘

magnet, by human hands, held or darted near the w ater, by sun

light, by crystals and other substances
,
w as believed in by the

great chemist Berzelius, of S tockholm, by D r. G regory, of the

E dinburgh Un ivers ity, by the emInen t D r . Elliotson ‘

of L ondon,

by D r. L utze, a physican of vast practice in G ermany, and very
many others . N othing could be more disagreeable,” says

R eichenbach, than the reappearan ce of apparen tly so absurd a

thing w hich allphysicists and chemists are horrified even
_

to hear
\

of. But in spite of this, I could not refuse to admit w hat I saw

before my eyes as often as I tried it ; namely, that the girl'
alw ays determined and un failingly distinguished a magnetized

glass of w ater from an unmagnetized. T he force of facts cannot
be combatted by any reason ing ; I w as compelled to recogn ize
w hat I w as by no means able to comprehend, but w hen I again
met w ith the same, subsequen tly, in M isses S turman , M aix

,

R eichel, A tzmannsdorfer
,
and. others, and saw it in a still

stronger
’

degree, I gave up alldoubt and opposition . S peaking
of R eichenbach’s many experimen ts on the magnetizing of

w ater and other substances, D r . A shburner, a prominen t British
physic ian ,

says T he facts stated in this
,
havebeen exhibited

in my house hundreds of times. Water has been magnetized

w ith magnets, mesmerized w ith the fingers, by breathing, by the

exertion of the w ill: over and over again , the tumblers in w hich
these spec ifically treated quan tities of w ater have been v

‘

con

tained, have been in stantly detected by somnambulists in the

luc id state of Sleep—w aking, w ho have been in another room

w hen the fluid w as charged.

“ I have darted my hands 2 0 0

times over the surface of w ater, and have been told that the blue
haziness has overflow ed the tumbler. S everalperson s have S aid

the same thing. I have placed a w atch before me w hile I held
the tips of my right hand fingers in the mouth of the decan ter.

S everalluc id individuals have separately indicated the precise

hight of the blue haze in the w ater at the same intervalof time.

A few minutes w ere suffic ien t to charge a quart decanter. All
concur in the fact that the fluid S inks in the w ater. I s it, then,

imponderable
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never draw n tow ards the hand— ought to have convinced him
that the force w hich attracted the sensitive’s hand to themag

net has nothing in common w ith physicalattractions, w hose

action is invariably reciprocal; but that it w as the product of her
ow n conviction that S hemust thus approximate it: T he sophis
try of the above w illappear, I think, from the follow ing points :
I st, it is not the coarser forces of

"

themagnet, w hich are know n
as magnetism,

that act upon a s

'

en sitive .person , but the finer

odic and other forces w hich this magnetism w aken s in to action
,

so that the at traction is not direct but secondary. T hese finer
forces have their attractive curves similar to the magnetic, w hich
are sufficien tly subtile to act on the nervous system,

as w illbe
show n in the next chapter ; 2dly, _

it is probable that there is a

Slight secondary attraction of the magnet, though not enough to

movea gross mass of iron . I n the exper iments w ith paperWhich
I have j ust detailed, the paper itself w illreadily be attracted to a

human being and w illalso attract sen sitive human beings. 3 dly,

the assertion that “ it w as theproduct of her ow n conviction that

She must approximate it, is overw helmingly overthrow n by
severalfacts given by R eichenbach, A shburner, etc . ,

in some of

w hich the subject w as asleep or in an unconsc ious cataleptic fit,
w hen the hand w ould be immediately draw n to themagnet and

held r igidly to it. D r. A shburner speaks of persons w ho w ould
bedraw n six feet to themagnet, and of aboy w ho, if thearmature

w as removed S ix feet off, w ould rush to it and fallasleep on the

w ay. But multitudes of cases could be given in w hich human

magnetism, crystals, and other objects have draw n unconsc ious

subjects
'

in the same w ay 4 thly, the experimen ts w hich I
'

have

j ust quoted w ith reference to M iss N ow otny and others, S how

that these forces operate entirely independen t of one’s conscious

ness. But the fact that D octor C arpen ter could overlook a w hole
volume of marvelous phenomena against his theory, and hitch

to somelittle w eak poin t show s thepow er of a prepossession of

ideas in his ow n case quite similar to w hat he is fond of charg

ing upon others. Wallace and C rookes having driven him into

a close corner, hew rites an article in N ature, O ct. , 1 87 7 , in w hich,
as helooks about for sympathizers, he makes the follow ing re

mark I asked my personalfriend Prof. H offmann of Berlin ,

w hether the doctrine (of O dic force) anylonger finds support
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among scien tific men in G ermany. H is reply w as a
'

most em

phatic negative ; the doctrine, he said, being one w hich no man

of science w ith w hom he is acquainted w ould think w orthy of the

slightest atten tion . I s Prof. H offmann correct w hen he w ould
thus indicate that G erman sc ientists are so deeply obscured

in their perception s that they utterly neglect these fine forces
w hich are the vivifying pow er of allforces ? I think there are

many nobleG erman thinkers w ho w ould con sider this a slander
upon their people.

V I I I . PR O O F T HA T O D I C L I G HT C O MP R I S E S F LU ID I C F O R C E S .

I . O dic L ight is man ifested in flames w hich stream forth in

various direction s, and as the ordinary visible flames consist of
luminous gases w hich are fluids, so must these odic flames con

s ist of the finer fluids w hich w e calletkerealf orces . While none

can see the inner essence of odyl, or fl

magnetism, or electricity, or
the solar ethers, yet theluminous pathw ay w hich their flow en .

kindles may be seen , and, j udging by allanalogies of the know n

externalun iverse, w emust consider that some marvelously sw ift
fl uidic force is passing. We have seen how the red odic fluid

pours from the fingers of theleft hand
,
and the blue odic flu id

can be throw n from the r ight hand un tila tumbler is filled to
the top and made to overflow .

IX . D O E S O D I C L I G HT P R O DUC E T H E A UR O R A BO R E A L I S ?

Baron R eichenbachperformed ingen ious experimen ts to prove
that odylw as the cause of the A urora Borealis, but he seemed

to forget that odiclight, how ever in tense, cannot possibly be seen

by the ordinary vision ,
w hile the N orthern L ights can be seen by

everyone. H e has sk illfully show n that the magnet w orking in

connection w ith a hollow iron globe, w ith its north and south

pole at the respective poles of the globe, sends forth its blue and

iridescen tlights at the north,
its red, etc . , at the south, much the

same as does the A urora Borealis, and thereby achieves the fol~
low ing grand result ; namely, by show ing j ust how magnetism on

a smallscale can develope such colors in connection w ith the

odic atmosphere, he S how s just how themightier play of a w orld’s
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concen trated magnetism at the poles may ign ite the ordinary
coarser atmosphere w ith its nebulous matter, and so cause a simi

lar effect to the ordinary vision . S ee C hapter F ourth, IX, and

X, 3 , 4 .

X . T E R R E S T R I A L D Y N A MI C S .

I . I n C hapter F ourth, X ,
w e have seen that thelaw of heat

aw aken s and propels thermo-electric ity in tw o direction s, namely
from the earth vertically, in to the colder region s of the upper

sky, and also from the w armer region s of the torrid and temper
ate zones tow ards the colder regions of the poles, thelaw of

movement for electricity ever being f rom the w arm to the cold.

T he sun
’
s course, also, from east to w est carries aline oflumin

ous f orce, attended w ith some heat
,
w estw ard

,
w hile in the east

‘

the

tendency must be the other w ay. What, then , should be the

colors that w ould naturally represen t the main poin ts of the

compass, if w e are to get at the realpow er O f the earth
’
s forces P’

Plainly blue for the north
,
w ith its kindred electr icalcolors on

each side of it red for the south
,
w ith its kindred thermalcolors

on each side O f it theluminous yellow for the w est, and slight
blue w ith some shadow y or gray elemen ts for the east. T his, w e
find, is exactly indicated by theodiclights and colors as discovered
by R eichenbach

’
s sen sitives, although the Baron himself had not

ascertained just w hy this arrangement in nature takes place. I t

being of vast importan ce that these great fundamentallaw s of

force should be understood, it w illbe w ellto illustrate it at some

length.

2 . Val/fl ea! F orces . L et us commence first w ith electricity
w hich moves from the earth vertically into the sky. If there is

such a force of the cold principle, its man ifestation must consist

of the blue or violet as theleading element, w hile in the direc

tion tow ards the cen tre O f the earth the thermalcolors, especially '

the red, must prevail. T his w e find to be the case w ith the

odic colors, for w hen a bar magnet w as placed vertically w ith the
north pole upw ard, the blue w ould become more in ten se above '

and the red below ; w hen this direction w as inverted, both ends

w ould be so contrary to the forces of nature that their colors
w ould be almost smothered.

“
.When the bar w as placed verti
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saw also the blue
,
and if her vision had been stillclearer she

w ould perhaps have seen the other colors also, although the elec
tricalcolors predominate at thenorth pole, and the thermelat the
south pole. A s w e have seen

, a w eaker grade of electric ity ex

ists at the south pole, otherw ise there could be no magnetic at

traction there. I f a piece of card board or glass should belaid
upon the sides of the poles as theylie horizon tally, and sprinkled
w ith iron filings, the magnetic forces w illarrange the filings in to
curves resembling the dottedli nes in the plate, and if a sen sitive
look at these in the dark, they w illcoruscatelike countless stars

on accoun t of the curren ts that are passing through them. T he

figures at the posi tive ( north) pole represen t colors as follow s
I
, gray

- colored smoke ; 2 , psychic
'

red ; 3 , psychic thermel; 4 ,
violet . (odic scale) 5,

' indigo 6
,
6
,
blue w hich ' predominates ;

7 , green ; 8, yellow 9, orange ; I O ,
red I I , thermel. ‘

N is

north pole, S , south pole. I t w illbe seen on reflection how ad

mirable is thelaw by w hich the cold curren ts are made to go

upw ard and thus prove cooling to the brain s of human beings as

they stand or sit
,
w hile the w arm curren ts pass dow n w ard and

thus help the feet. I n the follow ing paragraphs it w illbe show n

how a person maylie in sleeping so as to get the advantage of

stillcolder currents for the heada nd stillw armer O nes for the

feet.

3 . H or iz on talF orces . T he great forces O f the earth caused

by sunlight, heat, magh etiSm and electric ity, and w hich are more

nearly horizon tal, may he arrived at by studying the follow ing
brillian t experiment of Baron R eichenbach, a beautifulillustra
t ion O f w hich I have draw n up as nearly correct as possible, and
had engraved in the circular figure of Plate I I I I now tried

the effect of a circular surface or disc. A disc O f iron plate,
I inches in diameter, w as w ellflattened, and an I ron w irefolded
into its C i rcumferen ce, so that a smooth,

round, clean border, one
tw elfth of an inch thick, ran round it. I t w as suspended by a

smallhook in the middle, horizon tally above the pole of the

magnet, and could be fixed at any hight. I could now let it
dow n o n the northw ard pole of the magnet w hich stood verti

cally. I show ed the disc to Mlle. Pauer . T he odylic glow
instan tly spread

”

over it. T he colors w ere developed as might

have been expected ; on the upper cen tre
,
a blue spot, on the
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T his second red so often spoken of by the sensitives puzzled
theB aron. H e made a hollow globe of iron , inserted a magnet

through it at its poles— found blue at the north
,
red at the south,

and other colors exactly as already given in describing the disc,
w ith a very or illian z‘ reeljust below the violet O f the north- east.

T his remarkable red,” he remarks, w as very brightlyluminous
and strongly red, much brighter than any part of the red on the

south side of the ball. R ed
,
therefore, occurred at both ends of

the spectrum, on the
'

one side from the yellow , on theother side
from the blue.

9* 9*Why this red, w hich in the ordinary spec
trum appears

“
only as violet in a. part of the blue, stands forth

independently in the odylic, is a fact, the causes of w hich can

only be ascertained by further researches of another kind.

”

R eichenbach did not seem to have theleast idea that there could
be any spectrum of colors higher than the odylic, for w hich
reason the facts thus presented are perhaps allthemorevaluable,
as they are not w arped by any theories, or rather are given
con trary to his suppositions in the matter.

4 . M iscellaneous P oin z
‘

s . T he principaldirection of the

earth
’
s electric ities as sign ified by the foregoing and many other

experiments is north as show n by the blue, somew hat north-east

as show n by the stillfiner violet, somew hat w est of north as

sign ified by the blue-

green ,
and upw ard as sign ified generally by

the in tensifying of theblueand violet principles w hen themagnet

is held vertically. \Mlle. Pauer saw the soft iron bar give. out

to the south yellow ish red, vertically upw ard, pale yellow (at a
certain distance pale bluish) , to the north blue.

”
H ere it is said

that pale yellow w as the appearance w hich presented itself on

the upw ard pole at a certain distance from the object, w hich
may be true w hen the sun is high in the sky and throw ing itsluminous rays dow nw ard, but most experiments show ed the

pow er O f the blue in that direction
, though a moreluminous and

feeble blue than that at the north.

XI . T E R R E S T R I A L D Y N A MI C S I N H UMA N L IFE .

1 . H ow A pplied to H uman L ife. T hus far w e have ascer

tained how the great forces of the earthmove— ih w hat direction
<4 the electricities play, and w hither the thermalrays tend. We
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have also ascended one grade higher on theladder of pow er than

ordinary electricity, or magnetism,
or thermism,

or the visible
rays of sunlight, even in to the range of odiclights, colors and

forces, w hich open up a new heaven and a new earth to man .

We have seen that w hatever may be the direct pow er O flight,
heat or electricity upon the human system, they callin to action

those finer in terior potencies w hich almost take hold upon the

very springs O flife itself . I n allthis w e have not been building
upon dreams or mere theories, but upon an array of carefully
established facts w hich to a candid and thorough mind should
be irresistible.

2 . P nysiolog icalA daptation . T he first question to be con

sidered is— how Shallw e receive these terrestrialforces in a w ay

best to harmon ize w ith the naturalconstitution of the human

system
P O ne thing is pre-eminen tly plain at thestart, w hich is

that the head is the w armest, and the feet the coldest part of the
body, w hile nearly every inharmon ious condition tends to bring
too much blood or nervous action to the brain ,

and perhaps

viscera, w hile the extrem ities areleft too cold and dorman t.

F or this reason the earth
’
s magnetisms and electric ities, w hich

belong to the cooling category of forces, should move from the

feet tow ards the head, w hile the opposite thermalforces should
pass tow ards the feet consequen tly in sleeping, the head should
be tow ards the north or north- east to receive the blue or violet
forming curren ts, and the feet tow ards the south, or south—w est

to receive the w arm curren ts sign ified by the red and orange.

A nother importan t matter to O bserve is to have the forces of the

earth flow harmon iously w ith the same kind O f forces in the

human body. T hus it has been ascertained repeatedly that the
cooling blue emanation s flow from the w hole right side of the

head, arms and body, w hile the red emanation s fl ow from the

w holeleft side. I n other w ords the electricalcurren ts en ter on

theleft side, and issue from the right side, w hile the w arm

curren ts must necessarily flow in the O pposite direction . T his
w as repeatedly demonstrated by the sen sitives . T o show that

odic force w as stronger than that developed by the earth’s mag

netism and illustrate the polarity of the body, I quote the follow
ing

— “ I caused Mlle. Zinkelto hold betw een tw o fingers and

conf orrnaoly in the meridian a four - inch needle, not strongly
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magnetic. When I held the southw ard pole in my right finger
poin ts, the blue northw ard became three times aslong as before.

T his show ed the feebleness of the needle in comparison w ith my
hand. But w hen I held the same pole w ith the fingers of myleft hand, the blue flame disappeared, and the red flame took its
place. WhenI

’

made the experimen t at the other end of the

needle, w ith myleft fingers on the negative (positive) pole, the
red flame O f the opposite pole became brighter and three times
aslong as before. But w hen I applied the fingers of my right
hand to the same negative pole, the red flame disappeared and

w as replaced by a blue one. S uch being the case it must be

eviden t that w hen the earth
’
s electricalcurren ts strike the right

side O f a sen sitive person ,
it must - co nfl ict w ith the naturalcur

rents O f the system and give distress . I n illustration suppose a

person shouldlie on his back w ith his head to the w est. T he

northw ard electricaland magnetic curren ts, w hich are strongest,

w ould then strike him in the right side, and, conflicting w ith the
naturalelectric ities w hichmove in the other direction w ould tend
tow ard inharmony. Besides this the yellow forming currents

w hich flow w estw ard must be highly exciting to the b rain , and

thus the w est- east position in sleeping must be doubly bad.

I n proof of this and the first physiologicallaw ,
I w illnow quote

some examples from R eichenbach, espec ially as even persons

w ho are not sufficien tly sensitive to perceive the differencemust

in thelong run be in jured by violating these simplelaw s of

nature, w hile persons of active brains and susceptible -

nerves

must at times be affected ruinously by such violation , for the

finer the force, the more deeply does it w ork either for good

or ill.
3 .

“M S cnin ia
’
t
,
S urgeon in V ienna, had experien ced a chill

in his r ight arm,
w hile traveling on a railw ay, and had for some

time suffered in con sequence, from severe rheumatism ln the

'limb
,
w ith most painfulspasms from the shoulder to the fingers.

H is physic ian employed the magnet, w hich quickly subdued the

spasms but they alw ays returned. I found himlying w ith his

head tow ards the south. I n consequen ce of my remarks on this,
he'

w as so placed as tolie in the magnetic meridian ,
w ith his

head tow ards the north. A s soon as he came in to this posi

t ion he expressed in stantly feelings of satisfaction , and declared
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position also affected her severely, but more mildly than the

others .

5. Mlle. S turin ann, of the Clin icalH ospitalof the Un iver
sity O f V ienna,lay in the w est—east position When she w as

turned to the north- south position , everything w as changed in

stan tly.

“ T he patien t immediately gave signs of satisfaction ;
the previous restlessnessleft her ; a painfulsmarting of the

eyes, from w hich she had recen tly , suffered, disappeared. I n

stead O f the in tolerable heat w hich had before tormented her,

she felt refreshing coolness, and a generalsen se of relief per
vaded her frame w hile w e observed her . T here follow ed a

n ight of such quiet refreshlng sleep as she had not for along
time en j oyed. F rom that time for-

w ard her bed w as kept in
the same position w hich she earnestly en treated.

” When
,
she

w as turned to the south- north position allher bad symptoms re

turned, and these w ere removed by turn ing her head north

w ard again .

6. Mlles . M a ix
, R eicneland A tzmannsdorf er found the same

kind of improvemen t in the direction
’

O f north and south, the

w est to east position being the w orst. M S can/t had the singu»

lar habit of turn ing his head to the foot of the bed for his

morn ing nap w hich w as much more refreshing than allthe rest

of his sleep .

“When hefailed to O btain this he felt w earied

the w hole Succeeding day. H is bed w as found to be in the

south-north position . A fter he had turned it so that the head

came north, he felt no need of themorn ing nap, and forever aban

doned it
,
as his sleep w as good and strengthen ing.

7 . A nother fact O f vast importance w ith reference to sensi

tive patients w as ascertained in these experimen ts, w hich is that

w aen t/zeylay in directions contrary to tne narzn on ious fl ow of

f orces sue/t as tae sout/z- nort/z or w est- eastpos ition ,
alluse of inedi

cines or of themagnetf or mitigating disease seemed to oe eitner

pow erless or to nave a very perverted action , g iving distress rat/ter
t/zan relief . Ignoran ce O f this fact has w orked countless blun
ders in themedicalw orld, and many mistakes in the effort to

acquire a knowledge of the fine forces. I s it not criminalfor
physicians to neglect to inqu ire in to these momen tous facts, and

thereby allow nervous patien ts and those of active brain s and

over- heated svstems tolanguish and die from w an t of knowledge



T E R R E S T R I A L DY N A M I C S I N HUMA N L IFE . 44 1

of these resistless forces ? T o tellpeople that it is important to
sleep w ith the head to the north is O ften to provoke a smile of

incredulity. T here is no pow er that knocks them dow n w hen

they sleep in other directions
,
and so they stupidly think that one

direction is as good as another . T here is a force that is view
less and voiceless, and in tangible, and a million times softer than
the

'

even ing breeze. D oes that show that it is w eak ? I t is

vastly sw ifter than lightn ing, w afts allw orlds on its bosom
, and

holds the en tire un iverse in immutable chains, so that even a

grain of dust cannot sti r w ithout its permission . I t is called
gravitation . T hen kindling up allthings are these glories of

light and color, some of w hich are so exquisite as to conceal
themselves from common eyes, and yet they are mighty in con

trolling humanlife, and their radiance reveals the secret hidings

of pow er. Although many person s may have that sturdy and

coarser physicalpow er w hich does not take direct cogn izance of

odic lights and forces, yet along continued violation of their

law s must demand their penalty. F or this reason I have striven
to make thelaw s underlying these forces clear to my readers

and have clinched them w ith this exten sive array of facts. I

could givemany more facts from acquain tances of mine, someof

w hom say they cannot sleep w ellat allexcept w ith the head to

the north, or somew here near the north. When I have been in
strange places and have foundmyself tossing in bed for hours

w ithout being able to sleep
,
I have noticed that I had beenlying

w ith the head to the south or w est. O n changing my bed to

the north or north east I w ould get to sleep in a short time, as

the brain pressure w ould be gone. I can sleep quite comfort

ably also w ith the head to the east. I have taken pain s in these

remarks to show the philosophy of these directions, so that, aside
from the facts, people may not consider it a w him. When
speaking to incredulous friends and urging them to change the

position of their beds, I have referred them to the fact that
the cold magnetic forces of the earth as they move northw ard,

give the magnetic needle its direction , and as the head,
being

C harged w ith blood, has need of the cooling elemen t, and as I
have fortified my theories w ith facts, I have not had much

difficulty in getting thoughtfulpeople to admit the force of the

argument.
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8 . P os ition in S itting . When it is conven ient it is better to sit
w ith theback to the north or north- east, or atleast to theeast, in
preference to the other direction s, especially w hen taking a sun

bath, or receiving any kind of treatmen t. Allthese patients
,

”

says R eichenbach,
now recollected how painfulit had alw ays

been to them to remain for anylength of time in the churCh.

AllR oman C atholic churches are built from w est to east, so

that the members of the congregation find themselves w hen

opposite the altar, in the position from w est to east ; conse

quently in that position ,
w hich is to sensitive person s, of all

others, the most intolerable. In fact they often fain ted in that

position and had to be carried out. A t alater period Mlle.

N ow otny could not even bear to w alk in the street, or in
‘

the

garden ,
in the direction from w est to east, if her w alklasted but

for a short time ”

(p . T here is no danger that people in
general, especially in good health, w illattain to any such extreme

sensitiveness as this, but I quote it to illustrate a prin ciple.

9 . N ervous D iseases . C on sider ing the great ignorance on

this subject, and that there is scarcely a family but has one or

more members afflicted w ith distressing nervous symptoms of

some kind, the sw eetness of w omanhood and thedign ity of man

hood being too often turned to galleven w hen they are not

innately hateful, w ould it not be w ellto turn for instruction and

help to this beautifulradiation oflight, including the finer as

w ellas the coarser grades w hich seem to reach up more orless
into the soulforces themselves, and attune them to greater har

mony ?
*6

1 0 .

” The N ortn E ast P os ition . I w ould recommend a direc

tion for sleeping not exactly north-east
,
but some 3 0

°
east of

north, or about one third of the w ay from the north to the east,

as this w ould enable a person to receive the strong and cool
northw ard curren ts over thehead and upper body, and also some

9" I t occurred to me that the portly, rubicund E nglishman should be more free

from nervousness than ourselves, but after spending a year in their midst, I am not

quite sure of this. A t a private residence in London, I saw alady rush screaming

from the dinner table because some one remarked that there w as a S abbath school
near by and it w ould be w ellfor her to become a teacher in it. P eople greatly need

more exercise in the sunshine and pure air, more calming of the brain forces by the
blue and violet principles, and amorestern useof their w illpow er to gain self-com‘

mand.
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odiclight emanating from the pit of the stomach is w eakened

during a pa n . T he emanations are more positive and brilliant
during the positive conditions of health and strength.

3 . Sleep. T he state of shadow and darkness having a more

quiet and negative grade of odic force than that w hich is aroused

in to action by the sunlight, renders n ight a more favorable time
for sleep than the day

- time.

4 . T he odic force from a pow erfulmagnet could sometimes

bef elt at a distance of severallzundred f eet w here no air w as

stirring thecooling effect of sulphur w as felt 1 2 0 feet off, the

w arming effect of a C opper plate of four square feet, 9 3 feet.

A n iron plate of 6 square
’

feet gave w armth at a distance of 147

feet, andlead foildo. , 75 feet.

5. O dic L ight w as seen to be more etherealand pure w hen

strained through glass, I n harmony w ith w hat has been stated

in C hromo T herapeutics.

XII I . S UMMA T I O N O F PO I N T S I N C HR O MO -D Y N A MI C S .

1 . lis c/i apter demonstratesf rom actualf acts, t/teex istenceof fl uidie
etkerealf orces, and tkis is corroborative of fireetker io—atomiclaw .

2 . I t demonstrates tlzat ot/zer grades of color ex ist besides tkose w e

usually see.

3 . T bc ex istence of O dieL igkt w as
’

demonstrated by years of exper i

mentation by B aron R eie/ten‘ back w kose tkorougkness of metkod kas never

been surpassed, if equaled, in tberecords of scien tifieresearck .

4 . A ided by a knowledge of atoms and ckromo—ckemistry w emay .

perceivetbc realpotencies of tkese inter ior f orces.

5. O dien /zt man ifests tbc samepbenomena of incandescence,fl ame
,

sparks, smoke, etc. ,
as ordinary agar, and must w ork in connection w it} ; a

fineatmospkere of its ow n
, j ust as commonlzgkt w orks in connection w it/t

t/teatmosp/zere w /ziek w ebreatlze.

6. O die F orce emanatesf rom allknow n obj ects and man ifests itself in
tbcformof O dien kt w ken tkeseobj ects arekindled intoaction by sunlzgkt,
moonltgkt, electr icity ,

lzeat, magnetism,f r iction ,
etc.

7 . O dieFlames kavebeen w itnessed of var iouslengtks,f rom tkef rae

tion of an incb to about 6feet.

8 . O die F orce f ollow s tbclaw of polar ity ,
and obj ectslike crystals,
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magnets, etc.
, generally bave one end more electr ical

,
tbe

’

otber more

tbermal.
9 . Electr icalor C old O bj ects and f orces w ere seen to beblueor bluisb

in tbeir radiations
,
w bile most metals and tbc w armer obj ects bad an

extensive amoun t of red.

1 0 . T be S olar R ays w illcbarge obj ects so tbat streams of odic tn t

w illflow f rom tbem and continue to do so f or some time af ter tbe obj ects

are removed. T beL unar R ays are somew bat exciting, especially at tbe

I I M agnetism, besides being coarser
,
diflers f rom odicligbt in many

points. T bepoles of a magnet, of crystals, and tbc ends zy
’
tbcfingers are

especiallyluminous w itb O dyl.
1 2 . .T beproof tbat O dien bt is not imaginary ,

is tbc f act tbat so

many see and descr ibe it in tbc same w ay , and can point out uner r ingly
w ater and otber obj ects w bieb bavebeen cbarged w itb it.

I 3 . Opaquebodies are sometimes made transparent by O dien bt.

O dylis sbow n to bea mater ialemanation .

I 5. T be VerticalF orces of tbc eartb are cold and bluisb upw ard
,

w arm and reddisb dow nw ard.

1 6. T bebor izontalf orces of tbe ear tb are electr icalin tbc f ollow ing
directions : I st

,
in tbe direction of tbc nortb magnetic pole in w bicb tbe

tbermo-electr icaland magneticf orces predominate, and sbow a deep blue
infl uence

“

2 dly ,
east of nortb in w bieb tbe indigo, tben tbc violet f orces,

rule 3 dly, w est of nortb w beretbc blue-

green f orces move, andlastly in tbc
east

,
w bere a feeble electr icity rules in tbc sln t bluisb gray . T bey are

tbermalin tbc soutb w bere tbe red ispredominant, in tbc w est w bereyellow
f orces rule

,
and in tbc soutb- w est

,
soutb-east and nortb of w est

,
in w bieb

tbc orange, red
-

gray andyellow -

green respectively manifest tbemselves.

I 7 . P bysiology and many exper iments skow tbat in sleeping tbc bead
sbould beat tbc nortb or somew bat nortb—east

,
and tbefeet in tbe opposite

direction to barmoniz e w itb tbe eartb
’
s cold and w armf orces . M edical

treatment is sbow n to be inej fcacious or injur ious w itb sensitivepatients

w boseposition is at discord w itb tbeear tb
’
sf orces.

I 8 . T be direction of tbc streets of a city sbould be regulated w itb

reference toln ts
,
sbadow s and terrestr ialdynamics.
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C H A PT E R T E N T H .

C H R O M O —M E N T A L I S M .

I . M E N T A L I T Y .

I n considering thelaw s of visiblelight and color, w e have been
dw elling in nature

’
s outer temple in unfolding themysterious

w orkings of the odiclight and color, w e have en tered the ves

tibule of the inner, and have taken the first steps in to the citadel
oflife itself . S hallw e dare to open stillanother door farther
w ithin than the mere realms of physicallife ? N ay, shallw e
approach the holy of holies and stand in thevery presence cham

ber of M I N D We gaze in aw e upon a great temple, a moun

tain , an ocean , a w orld. But IN T E LLE C T is greater than these,

for it can measure and w eigh the w orlds themselves, and sw eep

a thousand t imes beyond their orbits. In tellect, or M ind, is the
soulman ifesting through the body, and the soulbeing a spark of

the Infin ity is itself infin ite.

I I . BE A UT Y O F T H E F I N E F O R C E S .

I have been doubly impressed w ith the w onders O f theM ind
from the resplenden t character of the forces w hich it uses

,
as

man ifested by a grade oflight and color stillfiner than the

odic, w hich may be termed the psycbic or tbird grade colors
T his, of course, is. con stituted of vibration s w hich are tw ice as

fine as the odic or four times as fine as those of the ordinarylight. I n the year 1 87 0 I commenced cultivating,
in a dark

room and w ith closed eyes, my in terior vision ,
and in a few

w eeks or mon ths w as able to see those glories oflight and color
w hich no tongue can describe or intellect conceive of, unless
they have been seen . D O you say ,

it w as imagination But - no

mere imagination can come half w ay to the reality of these

things. Imagination itself must con struct the w arp and w oof of

its fabrics out of realities. T he finest mosaic w ork and the
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“

the w hole atmosphere and constitute under the solar pow er t he
basis oflight. T he dust of iron filings, as seen by the coarser

odiclight by Mlles. R eicheland Zinkel, While an imated by the

magnet, caused exclamation s of surprise at the extraordinary
beauty. Mlle. Zinkel“ saw on the glass plate millions oflittle
brillian t stars arranged in curvedlines. S he testified the great
est pleasure w hen , by gen tly tapping the plate, I caused the stars

to move and leap about. T he w hole of the northw ard half
had a predominating bluelight, beautifully variegated w ith all
other colors; on the southw ard half an equally var iegated and

beautifulredlight prevailed ”

(p . A t the presen t w riting,
I have forgotten the exact direction of theselines, but think they
w ere either perpendicular or slightly oblique to the earth’s sur

face. T hey w ere seen generally at n ight betw een 9 and I 1 .

o
’
clock , and may have been excited in to the fine grade oflumi

nosity by the earth
’
s radiations .

I I I . T H I S F I N E R V I S I O N E XA LT S O N E ’S C O N C E P T I O N S .

I . T hese finer interior view s of nature and her forces show

us that tbere areun iverses w itbin un iverses, and that the condition
of things w hich w e inhabit is not the realun iverse, but themere
shadow y outer shellof being, w hile the realcosmos is so much

more in ten se and sw ift and pow erfulthan the grosser grade of

materiality around us that thelatter compares w ith the former

somew hat as a mist compares w ith a solid substance. A nd yet

there are thosew ho think that thislow er un iverse is allthat there
is for man ,

w hile the sublimer realms ofe xistence are to go to

w asteas a w orthless thing. E ven solow a grade of being as a

Chrysalis can aw aken from its coffin and move off in to the sun

light, but man standing upon the very pinnacle of nature, and

the naturalmaster of its domain s, must van ish in eternalobliv
ion

, according to these theorists, before he has fairly entered

upon the possibilities of things around him .

2 . A fter view ing these w onderfully refinedlights, colors, and
forms, my ideals of beauty and perfection became greatly im
proved, andmy conception of the possibilities of man and nature

grew far broader. T he gorgeous transformation scenes of the
’

N ew Y ork, Paris, and L ondon theaters, w hich w ere generally
pronounced magn ificent, seemed taw dry and rude compared w ith
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that soft and exqu isite brilliance w hich so tran scends the pow er

of the outer w orld to equal, or of the externalsenses to perceive,
w hile in many w orks of art or design I could observe features

in w hich I think the artist could have improved upon his w ork

if he had seen these higher man ifestations of nature.

IV . M A N Y PE R S O N S C A N S E E T HE S E H I G HE R C O LO R S .

1 . T housands of persons are able to see these finer grades of

colors, and some much more easily and clearly than myself.
S ome can see them w ith the eyes w ide O pen

’

in broad daylight,
and that w hile in the midst of company or surrounded by the

turmoilof daily cares. A M rs. M inn ie M erton , of N ew Y ork
,

informs me that she has alw ays seen them from her childhood
,

emanating from allhuman beings, and is in the habit of reading
'the Character of people especially from the emanation s of the

head. F or some time in her childhood she supposed that every
body could see them. A n eminen tlegalfriend informed me

some time since that he had seen t hese colors in alltheir splen
dor for many years, but at first he found it necessary not only
to close his eyes, but to put a bandage over them before he could
Witness them. A lady in C hicago,

w hom I had never seen be

fore, saw in a momen t, as she met me, w hile I w as stillI 5 feet
from her, w hat my profession w as or ought to be from the radia

tions of my person . A w ell- know n judge informed me that he

could often tellthe generalcharacter of a speaker
’
s thoughts be

fore they w ereuttered, from the colors of theemanation s . A n em

inent physic ian stated to me that he could see coun tless flashes,
radiations and explosive forces allaround the head, and that the
ganglionic cen ters O ften emitted an explosivelight, especially
under exc itemen t. I have seen alarge number of persons w ho

could seebeautifulcolors around persons or other objects, but
could not tellw hat it mean t. In giving an accoun t of these, I
do not include allpersons w ho can see colors on merely shutting
up the eyes, for in some cases this comes from a somew hat de

ranged nervous and bilious action , and in some cases, as in shut

ting up the eyes and turn ing them tow ards thelight, the red

blood of the eyelid gives a crimson hue as in ordinarylight.

S ometimes, w hen the intensity of this red is greater than that

2 9
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w hich is ordinarily visible, it doubtless partakes more orlessof

the nature of odiclight also
2 . R eicbenbacb

’
s sensitives , as w e have seen , of ten saw tbc be

g inn ing of tbepsycbie scale of colors , and probably at times tbey

saw tbef ullscale. T hey O ften spoke of the beauty of the flames
w hich they saw . S uch expressions as the follow ing are used :

T he columns of flame from each pole aston ished her by theirfi )

size and beauty S he described the appearance as one of

extraordinary delicacy and splendor O f uncommon beauty,
”

etc. We haveseen that in severalcases they saw tw o grades of

red as sign ified on pp . 3 9 3 , 4 3 1 , 4 3 6, etc . , of G regory
’
s T ransla

tion . T hey saw shin ing emanation s from thehead and allother
parts of the system,

some of w hich must have been odic and

others psychic .

V . T HE S E C O LO R S R E V E A L T H E H I G HE R L A w s O F F O R C E .

1 . T he very fact that allobjects radiate their ow n peculiar
streams oflight and color, w hile their ' in terior potencies are re

vealed thereby,
has given me the basic pr in ciples of the w hole

etherio- atomiclaw by means of w hich so many mysteries of

force stand revealed. If, at first sight, the reader has deemed niy

positions at times as based on assertion w ith reference to the

w orking of these different grades of ethers, w ithout suffic ient
data of fact, it is proper that he should understand w hat a vast

volume of facts could be given to sustainmy positions, not only
from my ow n . experience, but from that of very many others .

Besides this w ould it not be w ellfor the reader to ask himself
how I could have had the skillto hit upon those basi c principles
of force w hich so easily,

and naturally explain A ttraction , R epul
sion

, C ohesion, A dhesion,
Electrici in its various grades, H eat

of various kinds, w ith the verylaw O f movemen t requ ired for its

production ,
L ight of different grades w ith thelaw of electrical

and thermalcolors, C hromo- C hemistry, C hromo T herapeutics,
and many other poin ts, if I had not been taught by .seeing and

feeling these w onderfulfluidic emanations and radiations w hich

are thelaw of allthings ? F or this
”
reason it str ikes me as being

exceedingly important to have these finer forces
.

explained w ith

some fulness not only as giving the fundamentalprinciples of
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tures onlight, and the donation s in favor of sc ien tific culture
w hich this apostle of science has favored us w ith, stillI feelcon
fiden t that if he had not pushed far from him the investigation
of these psychologicalforces, he could atleast have understood

sometbing of the processes of “ sen sation and thought.

” I be
lieve, how ever, that he w ould be too truthfulto do as did the

V ienna clique of D octors w ith regard to R eichenbach’s investi:

gations, or as some Br itish and A mer i can D octors have done

since that time. R eferring to the V ien na D octors
, W illiam

G regory, M . D . ,
F . R . S . E .

,
remarks as follow s

“ I t is painful
to think that parallelcases have not been w an ting in E ngland.

T he spontaneous somnambulism,and apparen t transference of

the sen ses, in M iss M ’A voy, met
—w ith prec isely similar/ treat

men t ; as did the very interesting facts w hich occurred in the ,

case of D r . Elliotson’s patien ts, the O keys. T here w as the

same predetermination to find the patien t an impostor, the same

utter absen ce O f allcogen cy in the evidence adduced, and the

same rash and un j ustifiable, as w ellas unmanly accusation of

imposture, brought against person s of w hom no evilw as know n ,

apparen tly because the author ities Chose to assume the facts to

be impossible. T he stillmore recen t case of M iss M artineau
’
s

servan t girlis another in stan ce in poin t. H aving seen that girl,
and made observations on her, I can speak w ith confidence of

her honesty and truthfulness .

” ’

Alas ! I f scientists cannot r ise

above prejudice in to the
“ pure atmosphere of truth

,
w hom shall

w e trust

V I . T—H I S L I G HT R E N DE R S O P A QUE . S UBS T A N C E S T R A N S PA

R E N T .

I . T his transparency,
how ever, appears only to those w ho

w ho can get en
’

rapport w ith the finerlight, and such person s are
sometimes C alled clairvoyant, or clear seeing. I n C hapter N inth,

V I I , w e have seen that O diclight often made bodies tran spa
~

rent, or atleast tran slucent to the sen sitives, and w e m ight nat

urally expect that the stillfiner psychiclight w ould render bodies

stillmore generally tran sparent.

2 . D r . Wm. A .

'

H am
“

7nond and D r. G eo. M Beard, of N ew

Y ork, have declared positively that no person ever did or ever

w illsee through w hat
'

w e callopaque substances, or read w ith
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blindfolded eyes . T o make this assertion in itself of much

value, w e must first suppose these gentlemen to be omn iscien t

and capable of grasping allthe possibilities of man and the un i

verse in order to know w hereof they speak ; and secondly, w e
must stultify ourselves by ignoring ten thousand facts w hich

S how that there are pow ers of vision in man aside from the ex

ternaleye. I say ten thousand facts, but I believe I could collect
I n S IX months or a year, a million w ell- established facts from the

records of E ngland, F rance, G ermany, Italy, R ussia, A merica,
and other parts of the w orld,

and thus Show that if these gen tle
men are honest they are qu ite innocen t of realknowledge of the

facts. Both of them are very free in denounc ing as fools or

tricksters those w ho believe anything in this matter
,
but I have

generally found that those w ho know theleast of this subject are

generally the most positive in denounc ing those w ho know the

most. I n saying this I do not callthem dishonest, but they
s imply possess such a materialistic bias of mind that allphenom
ena connected w ith the finer forces seem absurd to them,

as they

in sist upon having them strained through their ow n imperfect

spectacles A ccording to D r . L eeds,
“ facts are the argumen ts

of G od, but D r . Beard condemn s the production of facts and

the use of induction in this matter, and commends the exploded
system of mere deduction . A ccording to this the more w e know

the w orse w e are off
, and mucb

“knowledge is a dangerous

thing,

”
w hile tbeories only are safe.

“ T he only w ay, says D r.

Beard,
“
to settle this question is through deductive reason ing,

”

and this is his deduction w hich is to settle the poin t N o hu

man being ever has
,
or can have any faculty differen t in kind

from that con ferred on the human race in general.” D oes not

D r. Beard know that the human m ind takes hold upon the infi

n ite, and that most men
’
s facultieslie dorman t

,
being developed

as yet butlittle above the an imalnature, w hile the faculties
w hich are the verylatest of developmen t are those that dealw ith
the fine spiritualforces I n E dinburgh, statistics show that 1 7

per cen t. O f the people are color blind, and in R ussia a still
larger number . S uppose D rs. H ammond and Beard should be
cast upon some distan t island w here the w hole people, or nearly
the w hole, are so undeveloped in the percep tion of colors that

one is about the same as another to them. T hey show the
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peopleared object, and tellthem it is red, and hold1ng up aleaf
tellthem it is green . I t is false!” thepeople cry ; one color
is the same as another . But

'

w e can see some colors w hich

you cannot see,
”
exclaim our visitors. Y ou are deluded Y ou

are tricksters !” they cry,
“ for one man cannot see any more

colors than another !
”

\T hey are then receiving the very coin
w hich they are in the habit of dealing out to others

,
and w hich

"

they w ould be the fi rst to complain of. T o these gen tlemen , and

the many others w ho adopt their methods, I w ould say
— [ t be

booves tbose w bo are blind to bemodest and not to dictateto tbose

of us w bo can see
,
but s it at our f eet andlearn . O n the other

hand w e w illsit at their feet andlearn of them concern ing mat

ters in w hich they may have a superi
'

or perception . S uch must

ever be the spirit of philosophers, to w hom truth is supreme,
w hile the use of severe epithets con trary to

'

reason
,
must re

bound boomerang-like upon the senders . I w illnow quote a

very few facts from superior sources w ith referen ce to this
higher vision ,

after w hich I w illendeavor to state just how such

V i sIO n I s accomplished.

3 . F rom B oudois dela M otte, F ouqu ier, G ue
’
neau de M ussy ,

G uersant, [tard, 3 67 . L eroux , M arc
,
T billaye, and H usson , Com

mittee of tbe F rencb R oyalA cademy ,
in I 83 1 We have seen

tw o somnambulists distingu ish, w ith their eyes shut, the objects

placed before them they have told w ithout touching them the

color and value of the cardS they have read w ords traced w ith

the hand, or somelines of books opened by mere chan ce. T his

phenomenon took place even w hen the open ing of the eyelids
w as accurately closed bymeans of the fingers. Wemet in tw o

somnambulists the pow er of foreseeing acts of the organ ism

more orless distan t, more orless complicated ”

istry in tbe E dinburgb Un ivers ity
— ( S ome of the follow ing I

condense. ) Clairvoyance frequen tly commen ces by the sleeper’s
seeing the operator

’
s hand. T he eyelids, if O pened forcibly, w ill

S how the eye turned upw ard and back so that the pupilcannot
be seen at allin many cases, and w hen it can it is fixed and mo

tionless, show ing that sight must be caused by some inner vision .

” I

T he clairvoyan t seems to go to a
‘ place men tally,

or rather to

float on the air,
’
for a w hile, w hen allat once he w illexclaim,
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position in some cases I had j ust changed, w hose existence in
other cases I did not then know or believe, so truly, so w onder

fully, that I could only marvel. A t other times shehas done the

same w ith regard to my ow n house, and houses in other tow ns

and states. I am convinced that she sees by some other organ

than the eye, or w ith such rays oflight only as can penetrate all
substances

,
if there are any such.

’

I have seen a sealedletter
,

contain ing a passage enclosed inlead, w hichletter she held at

the side of her head not more than a momen t allln sight, then

gave it back to the w riter, and afterw ard w rote w hat she had read

in it. T heletter w as opened in my presence and the tw o w rit
ings agreed in every w ord, there being tw o differences in spell
ing only.

”
T he conten ts of theletter w ere as follow s ' I n

tbeselatter days , as in f ormer times, tbc blind receive tbeir s igbt.
”

(Appendix to D eleuee. )
6. D r . Alpbonse T este, of P ar is , gives an accoun t of some

sen tences w hich w ere read by M adame H ortense after they w ere

locked up and sealed In a close box. T he first w as a passage
from L amartine as follow s 2—

“L e re
’
elest etroit

,
lepossible est

immense.

”
T he madame read le possible est immense,

”
but

skipped the rest . M . A medee L atour then w rote a passage,
placed it' in the box and placed his ow n seals upon it. I t w as

returned to him w ith the seals un touched w ith the follow ing sen

tence —
“L eau est compose

’
e d

’
bydrogene et d

’
oxygene.

” Well,
you are the devil, c ried he, or magnetism is a truth.

7 . T he follow ing fact w ith reference to S w edenborg is sanc

tioned by the great G erman metaphysic ian Kant, w ho remarked

that it sets the assertion of the extraordinary gift of S w eden

borg out of allpossibility of doubt.

’ While In G ottenburg, on a

S aturday n ight, he saw that a great fire w as taking place in his

native c ity S tockholm, 3 0 0 miles distan t. O n S unday M orn ing
hemade a statemen t of it to the G overnor, w hile “

on T uesday

morn ing the arrivalof the royalcour ier gave full'comfirmation of

it. O ther cases of his pow er could be men tioned.

8 . Alex is , so w ellknow n in E urope, and w ho so often aston

ished the savan s by his feats of vision and men talperception ,

has his eyes covered w ith thick masses of cotton , and then play
various games w ith experts

,
in w hich heusually w ins . H e is able

to read the cards of his O pponent and thus has the advan tage.
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9 . M iss 7 ay,
in 1 856, in the presence O f the H on. Joshua R .

G iddings and S tephen D udley, E sq ,
in N ew Y ork, exclaimed as

follow s I behold a sea oflight extending everyw here, a never

.
fadinglight . I t is not of the sun or moon

,
or stars oh

,
that I

had the pow er to describe it ! I must callit a divinelight. '

I t

w illnever grow dim. I see nolimit, but only an immen sity of

light . T he sun fades beside it. T he source appearslikelight
creatinglight.”

1 0 . M rs . M ettler , of H artford, examined clairvoyan tly some

persons during the first fifteen years of her practice,
among w hich w ere many amazing triumphs of this finer vision .

D r. T . L ea S mith, from H amilton ,
Bermuda, gives an account

of an in terview w ith her, in w hich he says
’
she accurately de

scribed his island home and poin ted out a w eed w hich grew

in abundance there, and w hich she declared w ould cure the

yellow fever. I n aletter w ritten at H amilton , O ct.

'

29 , I 856, D r .

S mith says D uring thelast three months the fever has been

making sad havoc in Bermuda, and w e know not w here it w ill
stop ; it is very bad among the troops , but I am h appy to say

that out of 2 0 0 cases treated by M rs. M ettler’s prescription ,
only

four have died 1
”
A t another time he says she read an I nscrip

t ion on a tombstone in the cemetery at H amilton . S he w as

thus able, by the aid of this more exquisitelight, tolook some

thinglike a thousand miles and discover the realproperties of a

plan t w hich the physician s on thespot had failed to do
,
and

w hich w as supposed to be a w orthless w eed. I n another case

related by D r. S . B . Brittan in “ M an and his R elations,” M rs.

M ettler examined a gun
- shot w ound of a M r . C harles Barker in

j ackson ,
M ich . ,

w ith w hich hehad been suffering for mon ths, and

d iscovered apiece of copper in the w ound, w hich she said w ould
preven t .it from healing un tilit w as removed.

“ But young

Barker w as sure that he had no copper in his pocket at the time
of the acc iden t ; and inasmuch as the medicalattendan t had
made no such

'

discovery, - it w as presumed that the seeress w as

m istaken . But some time after, the foreign substance spoken

of became visible
,
w hen M r . Barker

’
s,
mother w ith a pair of em

broidery scissors, removed apenny from the w ound In such a

case sc ience is a stupid, s ightless guide, and must stand out of

the w ay. T he doctors in M ichigan could not see that penny
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w hen it w as w ithin their reach and their eyes w ide O pen ; but
this seeress discovered i t

‘

at a distance of 1 0 0 0 miles w ith her

eyes closed ! '

(p.

1 1 . D r . I’Vm. E . Carpenter, of E ngland, haslately w ritten a

w ork disparaging the claims of clairvoyance, mesmerism, etc . , to

w hich Prof. Alfred R . Wallace has given a triumphan t answ er in
the

“

Quarterly Journalof S cien ce, L ondon , producmg multitudesi
O f overw helming facts to show the reality of clairv yance.

I

quote simply the follow ing : I refer to the testimony of R obert

H oudin ,
the greatest of modern con jurers , w hose exploits are

quoted by D r . C arpen ter w hen they serve his purpose (pp. 76,

H e w as an absolute master of card tricks and knew all
their possibilities. H e w as asked by the M arquis de M irville to
visit Alexis, w hich he did tw ice. H e took his

‘

ow n new cards,

dealt them himself, but Alexis named them as theylay upon the

table, and even '

named the trump before it w as turned up. T his
w as repeated severaltimes and H oudin declared that neither
C han ce nor skillcould produce ‘

such w onderfulresults . H e then

took a book from his pocket and asked Alexis to read something
eight pages beyond w here it w as O pened, at a specifiedlevel.
Alexis pricked the place w ith a pin , and read four w ords w hich
w ere found at the place pricked n ine pages on . H e then told
H oudin ,

numerous details as to his son ,
in some of w hich H ou

din had tried to deceive him,
but in vain and w hen it w as over,

H oudin declared i
it ‘

stfipefying,

’
and the next day Slgned a

declaration that the report of w hat took place w as correct, add

ing, themore I reflect upon them the more impossible do I find
it to class them among the tricks that are the O bject of my art .

’

T he tw oletters of R obert H o

'

udin w ere published at the time

(M ay,
in L e S iecle,’and have since appeared in many

Works.

1 2 . T he foregoing cases, though but a drop in the bucket of
w hat might be presented w ith reference to this beautifullaw of

vision , are quite enough to demolish the rash remarks of D rs .

H ammond and Beard. I t is no w onder that D r . Beard thought

it best not to appealto facts, in a matterloaded dow n w ith such

an overw helming array of them . M y ow n pow ers enable me at

t imes not only to see objects, but tolook through them to O b

jects beyond w ithout the outw ard eye, w hile I have know n a
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force, an imate the externalor gray portion of the brain ,
draw

the blood there, and thus bri ng about the ordinary grade of men

talactivity. I t is w ellunderstood by physiologists that a free
action of pure uncongested blood though the fron t brain is neces

sary to con sciousness and thought, but how the blood itself is
enabled to move thus freely or w hat is its vitalizing principle, ex
cept that it must be properly oxydized,

have sufficien t phoS:

phorus, etc .

,
they cannot tell. T he clear seer, how ever, can ac

tually w itness the fiery streams of this invisiblelight, as they

k indle the blood and brain tissue, and can see that w hen allthe
chemicalcondition s O f the blood are proper, such

’

as having a

suffic ien t supply of oxygen ,
cholesterin, etc . ,

these animating
streams O f nervaura, sometimes called an imalmagnetism,

are

allthe more brisk, and men talaction allthemore clear .

'

Wm.

B . C arpenter, M . D . , F . R . S . ,
says that although the brain has

not ordinarily more than about
4
1
1
oi the w eight of the body, it

yet is estimated to receive from I
} to ~

1
5
of the w hole circulating

blood.

”

(P r inciples of M entalP bys iology .) H e also says that

of the four arterialtrunks w hich convey blood into the skull
,

threemay be tied and consciousness stillremain
,
but if the fourth

is tied un con sciousness takes place. O ne ,may become asphyxm

iated w it-h depraved blood w hich has too much carbon in propor

tion to its oxygen , as chemicalaction of vitalforces thus become
too dorman t, and congestion takes place. Person s of resolutew ill
can often fire up

‘

this odic force by ‘
t

'

h
‘

e finer psychic princ iple,
and through that so an imate the blood as to preven t many ‘

dis

asters —even w hen the blood has become more orless impure. If

a part of the an imating ether is draw n off to the back brain and

to the body, it carries a portion of the blood w ith it, and thefron t

brain becoming thus inactive, a
'

quiet condition takes place and

a person begin s to feelsleepy. I f a greater quan tity is draw n

dow n w ard a dreamy kind of a sleep ensues, w hilea stillgreater
quan tity w illleave toolittle action of the cerebralforces to x be

remembered at all, and so w e callit perfect unconscious sleep .

D r. D urham demon strated, in 1 860 , that there w as farless blood
in the cerebri1m dur ing sleeping than during w aking hours.

Where he had cut aw ay the skullin an imals, the vessels ,
of the

pia mater, w hich w ere fulland red during w akefulness, became
con tracted and pale during sleep . T he con trast w as remarkable.
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I t must not be supposed, how ever, . that , the blood itself is the

direct cause

”

of men talaction , but its free action through the

brain aw aken s chemicalaffin ity and con stitutes a good conducting
medium for the finer forces . D uring this quiet of the Cerebrum,

the rest of the system is doubly active, building up its cells and

tissues to make up for the combustion s and w aste w hich take

place during the w aking hours . O rdinary Sleep, then , may be

induced by w hatever w illdraw this vitalaura, and w ith it the

blood
,
aw ay from the front and upper brain

, such as making
passes dow n w ard from the head,

laying the hand upon the back

head and back neck ,
w arming the spine or feet

,
etc . B ut bow is

it
,
if ordinary sleep tbus stupifies ,

sbuts up tbef aculties of tbem ind
and renders it almost a blank, tbaltbe so- called mesmer ic orlucid
magnetic sleep opens up sue/i new and w onderfulpow ers of in tel
lection w bicb enables tbc sleeper to g rasp,

tbe conditions of past,

presen t andf uturew it/t doublepow er , and g ives bim a vis ion w bicb

seemingly penetrates tbrougb allsubstances and reveals tbe very

soulof tbings .

8 I have nO t seen this poin t Clearly an sw ered,

although the subject of psychology must ever have a misty
aspect untilit is an sw ered.

2 . S omn iscience
,
or tbc L ucid M agnetic Sleep,

sometimes called
A rtificialS omnambulism

, cons ists, not only in draw ing aw ay

tbe blood and tbe vitalet/zers w bicb usually kindle tbe pbrenal
organs into activity ,

but in calling in to action tbc more inter ior ,

refined, sw if t and pow erf ulpsy cbieet/iers tbat are more directly
tbe bandma id of tbe spirit i tself .

'

I n other w ords, w hen w e ah

stract the coarser forces w e can the more easily get en rapport

w i th the finer , j ust as the sensitives by taking the ordinarylight
from a room

,
could the more easily see the odiclight. T he

outer and gray matter of the brain is the more immediate seat

of ordinary sen sation and men talaction ,
w hile the morein terior

forces, quickened by the chemicalaffin ities betw een the inner
surface of the reddish gray matter and the outer surface of the

in terior bluish w hite matter, w hen called somew hat outw ard,

produce a higher grade of men talaction than the slow er and

coarser forces w hich are usually predominan t, w hile if they are

called stillmore outw ard and w rought up into stillgreater action ,

un tilthe w hole brain is suffused w ith this divinerlight w hich
blends w ith the same grade oflight in the externalw orld

, this



462 C HR O MO —ME N T A L I S M .

higher V I S I O n takes place and a w onderful
,

illumination of the

mind is the result. I w illillustrate by the process of outw ard

vision . T his is accomplished as follow s — T he rays oflight
fallupon the retina of the eye w here they stamp their image,

w hich image is carried to the externalsen sorium by a grade pf

vitalelectricity that is j ust su ited to it, and thus w eget the effect
of vision . B ell’s T elepbone, by’

w hich the human voice is trans:
‘

ferred hundreds of miles, operates on much the same principle.

T he w aves
_

of sound strike an artificialdiaphragm at one end of

theline, and are tran sferred by mean s of electricity through «a

w ire to another diaphragm and human ear at the other end.

I n human vision the first diaphragm is the retina at the back

of' the eye, the conducting W i re
- is the optic nerve, the second

d iaphragm is the externalsen sorium in the outer gray matter

of the brain aided by refin ing processes, and the ear of the

listener represen ts the human spirit itself w hich takes cogu i

z ance of the w hole. I n certain magnetic conditions the eyes are
w ide O pen , but the ordinarylight cannot make much impression

as the inter-nalcorresponding vitalelectricity is w ithdraw n to

other parts of the body. But the finer psychic ethers, having
fullplay, receive the finerlight that emanates from, or

'

pene

trates through allsubstances, and carrying it to the I nner

sensorium
,
w hich, according to the magnetic vision itself, seems

to have its
'

culminating poin t at the j unction of the gray and

w hitematter of - the brain ,
the mind receives the exquisite im

ages thus conveyed, and so the higher vision is perfected. By

mean s of ordinarylight w e may see through alltransparent
bodiesbecause thelight itself can penetrate them ,

but by means

of the psychic light, the vision may pass through nearly all
bodies as easily as ordinary vision passes through glass, w hich
accounts for w hat is called Clairvoyance.

3 . I t is by no means necessary to get into this magnetic

sleep in order to have this finer vision . M any can so cause

the finer ethers '

of their brain to gain the ascendency over the

coarser as to be able to see almost immediately, and that w ithout
even clos ing the eyes. S omelearn to throw the an imalforces
aw ay from thefron t brain by their w illpow er, mean time assist

ing the action by throw ing their eye
-balls upw ard '

and back as

in a sleep ing condition . T hoseless developed in the matter
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of the person s w ho attainto it gain the clear vis ion . T his w ill
bedescribed in X of this chapter.

IX . T H E P S Y C H I C F O R C E A G R E A T POWE R zro BLE S S M A N KI N D .

1 . Because it br ings into action tbis sublimer vision w hich

reveals the w onders of both the in terior and exterior un iversei n

a w ay that en tirely tran scends the pow er of the telescope in the

distance of its scope, the microscope in the minuteness O f its

pow er, and
‘

throw s both into shadow by its ability to revealthe
realm of in tellect and that finer radiance w hich can never be\

seen in the externalw orld. When its pow ers have become
more developed, mistakes of V ision w illbe more rare, and dis

coveries of vast importan ce in psychologicaland physiological
phenomena w illbe made.

2 . Because tbrougb tbc M en talF orces it is ableto bu ild up and

bealtbepby s icalsystem in a w ay sometimes w hich w ould seem

almost too marvelous for belief. D r . G regory says an immen se
number of magnetic cures have been recorded

”I

D r. Elliotson
commends it highly and enumerates cases of E pilepsy, I n san ity,
H ysteria, Paralysis, C horea, H ypochondriasis, S ick H ead-ache,

C onvulsion s, N ervousness, etc . , and a severe case of C ancer, as

having been cured by the human magnetic (or psychic) forces .

T he Zouave Jacob of F rance w ho w as w onderfully charged w ith
these forces, cured multitudes by a mere t ouch of the hand

,
and

many times w ithori t touching his subjects at all. T his w as done

w hen they w ere in their normalcondition , by a pow erfuleffort
of his w ill. S ometimes a score of p olicemen w ere requ ired to
regulate the crow ds Who pressed forw ard to be healed by him.

D ow nw ard passes over the body soothe and quiet excited nerves,

and upw ard passes arouse dorman t and cold portion s of the body.

3 . Because it bas a remarkableand unequaledpow er in improv
ing imperf ect mentaland moralconditions . I have charged and

regulated the psychic forces of differen t parts of the brain and

their negativepoles in the body in a w ay toquelltheappetite forliquor in severalpersons. to abate their an imalpassion s, and to
stimulate to much greater activity the mentaland moralforces.

T he achievemen ts accomplished under the form of Psychic influ

ence, called statuvolence, w illbe described shortly (X) . I w ill
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quote a passage from an eccen tric w riter, named P . B . R andolph,

w hich w illapply here We have know n a sw eet M iss only six

years old, to thoroughly mesmerize her great burly un cle, a man

capable of knocking a bulldow n w ith one stroke of his ponder

ous fist, and w ho w as one of the roughest sea tyran ts that ever

trod a quarter -deck, and yet thelittlelady rendered him not only
helpless, but clairvoyan t by repeatedly man ipulating his head,

While he held her in hislap in his daily calls. S hehad w itnessed

a few experimen ts, believed she could do the same,
tried it four

t imes and accomplished it in great glee on the fifth attempt.

But the greatest miracle of allw as
,
that the captain’s nature be

came en tirely changed, and to
-day a better or a gen tler man does

not sailout of N ew Y ork harbor !” ( tVew M ola . ) I n the case

of this captain ,
the finer forces of the man

, combined w ith a

gen tle pure elemen t from hislittle magnetiser, w ere doubtless
made to permeate and refine the region of his externalbrain .

“ I n the highest stages of the magnetic sleep ,
says D r. G regory,

the coun tenance becomes irradiated and heavenly beyond the
pow er of art to picture, and thelanguage becomes exalted. I

have severalcases in V iew in w hich person s have dated the com

mencemen t of a nobler and truerlife from the developmen t of
these higher elemen ts . T hat some fortune tellers may really
have the ability at times to use them and convert them to alow
end, does not argue again st the holier purposes to w hich they

ever may and should be con secrated.

4 . Because it begets a keenness of Vlslon and men talpercep
t ion ,

w hich w hen it becomes w idely developed w illso penetrate
through allfraud and hypocrisy as to greatly destroy their prae
t ice. A lady of N ew Y ork traced out a thief and recovered

diamonds of the value of for one party, and has found
alarge number of stolen w atches and other articles by this
superior vision

X . S T A T UV O LE N C E , 0 R S E LF—PS Y C HO LO G Y .

1 . S tatuvolence is aphase of pow er brought about by these

same psychic ethers, w ielded and developed on a somew hat dif

feren t plan from those w hich w e have been con sidering. D r.

Wm. B . F ahnestock, of L an caster, Penn , has devised the name
3 0
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and method of O perating, and has w rought some remarkable
cures and effects even on the men talsystem by its

. mean s. I t

is
,
moreover

,
one of most effective methods of develop ing the

higher vision ,
and of ass isting a person to gain con trolboth of

his physicaland men talforces . D r . F ahnestock does n ot seem

to understand the philosophy of
.

this pow er any more than did
D r . Braid and most others w ho have w riten upon thi s and s imi:

lar subjects
,
but is deserving of credi t for his successfulexperi

men ts. H e and D r . Braid, and D r . Brow n - S equard, and very .

many medicalmen , deny that there is anymagnetic fluid because
these singular phenomena seem to come from belief or imag ina

tion
, or the m ind in some of its man ifestation s . T his is simply

on
’

a par w ith denying the existeIICe of sunlight, because the

sun itself shines . H ow do these gen tlemen suppose themind
or imag ination can do these things w ithout some in strumen t to

do them w ith ? T he sun starts vegetation in tolife because it
sends itslight to the earth. M ind or volition w ields the human

system because it sends out its p sychic and an imalethers.

2 . T he process w hich D r . F ahnestock uses to br ing about

the state is simply a method of draw ing the in terior forces out

w ard. I quote his ow n w ords — “When person s are desirous Of

entering this state, I place them upon a chair w here they may be

at perfect ease. I then request them to close their eyes at on ce

and remain perfectly calm, at the same time that theylet the
bodylie perfectly s stilland relaxed. T hey are next

‘ in structed

to throw their minds to some! familiar place, it matters not w here
,

so that
/they have been there before, and seem desirous of going

again , even in thought. When they
’

have throw n the mind to the
place, or upon thedesired object, I endeavor by speaking to -them

frequently to keep their mind -upon it. T his must be persevered

in for some time, and w hen they tire of one thing, or see nothing,
they must be directed to others successw ely un tilClairvoyance
is induced. When this has been effected, the rest of the senses

fallin at once, or by slow degrees . If the a tten tion of the sub

j cet is divided, the difficulty of en tering the state perfectly is
much increased, and the pow ers of each sense w hile in this state

w illbe in proportion as that division has been much orlittle.

”

S ometimes as the espec ialcondition approaches, the subject w ill
feelthat he is falling aw ay or floating off, but there is no occasion
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told her that that w eak condition of the w illpow er must be
changed, and getting her in to the statuvolic condition not fully ,
but so much so that she could see her home and fr iends, I then
impressed upon her the bassness of an attempt to exerc ise an

improper con trolover another
, and the grandeur of having self

command, and asked her to w illw ith allher pow er to be now

and afterw ard strong and self- poised, w hich she did most ear

nestly. S he found n o trouble afterw ard in holding her annoyer

and allother person s at a proper distance
,
and during the months

after that in w hich I met her
,
I saw she had more independence

and force of character than before.

3 . Case of M eleme/zeé/f rom un requ ited L ove. I w illquote a

single case of men talcon trolfrom“

D r . F ahnestock
’
s w ork on

“
'

S tatuvolen ce or A rtificialS omnambulism M iss had

been desponding for many years. S he w as induced to try som

nambulism for her relief. S he en tered the state perfectly the
first trial

,
inless than ten minutes ; and after she had been in it

for some time, I asked her, as is usualin such cases
,
w hether

she did not think it w as better for her to forget an attachmen t

that could not be returned

S he said Y es I believe it w ould.

’

I asked her w hether she w as perfectly satisfied to do so and

to becomelively and happy hereafter

S he said Y es and I am resolved that it shallbe so.

’

W ith this understanding I requested her to aw ake. S he

aw oke and retired w ith
'

a friend. I have s in ce been informed
that she has ban ished the c ircumstan ce from her m ind en tirely,
and has becomelively, conten ted and happy every s in ce.

”

4 . A mere/2am of Boston informedme that in the quiet of the

morn ing,
w hen his mind w as in a calm state, he w ould generally

w illto be in a certain frame of mind allday, and in this w ay

gained such a controlover himself that nothing Would disturb
him. H e also possessed a marvelous con trolover others w ithout
uttering a w ord

,
hold ing fifty men w ho w ere under his employ

men t in absolute harmony w ith his w ishes. H e once caused a

man to
'leave an audience and follow him through the streets.

and into his ow n home, by mere volition w ithout a spoken
w ord. T his and a host of other examples w hich could be given
explode the idea that this pow er is imaginary , and show s that
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human beings can throw out their magnetic curves tolaw /e around
and influen ce others, j ust as a magnet can attract iron , only w ith

‘

a finer pow er. I n his younger mischievous days, he broke dow n

a clergyman in the midst of his sermon bylooking steadily and

s trongly at him,
w hich fact is explained by clairvoyan ts w ho can

seestreams of fierylight issu ing from the eyes. I t is w ellknow n
that D an ielWebster’s gaze once completely confounded a young

clergyman in the same w ay, so that an older clergyman present

had to rise and fin ish the sermon for him . O n being asked

afterw ards w hat w as the difficulty , he said “he couldn’t endure

those great terrible eyes. But this w as not to be w ondered at,

for thelightn ing from those eyes combined w ith that w hich w en t

forth w ith his voice and accompan ied w ith great ideas, had en

chained many alisten ing senate before that day. A s orators

become more refined byliving noblelives, andlearn more about
the controlof these divine forces , they w illhave the greater

skillin sw aying an audien ce and inspiring them w ith great pur

poses .

5. D r . Faki zesz
‘

oe/emem‘

ious z
‘lze cure of s ix cases of Epilepsy ,

aesia’es oz
‘lzer cares of R/zeuma z

‘

ism
,
E rysipelas, S carletiua, C/zorea,

A mauros is
,
H yster ia , F ez/ers , L a é or -

pa i/zs , etc .
,
and show s its re

markable use in obstetricalcases. I n my ow n practice I have
found it also a great assistance.

6. [a P sye/zology aua
’
ora
’
iuary M esmer ism

,
the operator gen

erally comes near to or even touches the subject and makes his
ow n forces predominate in the subject

’
s brain . I n this better

method of S elf- Psychology, the subject develops his ow n pow ers
and becomes strong of himself as the operator sits outside of the

coarser magnetic sphere, part w ay across the room from the

subject .

7 . M r. T homas C . H artshorn , translator of D eleuze, gives a

number of accoun ts of persons w ho w ere placed in the ordinary
magnetic sleep and then required to dec ide again st the use of

tea, coffee, snuff and various articles of food w hich w ere hurtful
to them

,
w ith the proviso that if they w ere taken any more they

should create nausea.
" When they aw oke they knew nothing of

w hat had been determined upon
, but could not take the articles

w ithout their becoming sick , or did not w ish them and so theylost
alldesire for them. D r . Cleveland of Paw tucket caused several
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somnambulists to become far more cheerful, hopeful, and orderly,
w hich remained as a permanen t quality afterw ard. In one he

induced a charitable spirit tow ards one w ho w as in ten sely hated.

What a heavenly transition it w ould be if a few million people
could be magnetized and then made to abandon selfishness,
hatred, gossiping, jealousy, overreaching their neighbours, etc .

A n in telligen t N ew Y ork merchan t
,
w ho is highly charged w ith

these psychic forces, informs me that many person s addicted to
in toxicating beverages havelost alldesire for them after being
w ith him a few times. While w ith them he w ould feelan aver
s ion for these intemperate practices, and his ow n strong forces
must have penetrated theirs sufficien tly to con stitute a con trol
ling pow er there. A person w ho thus aspires after thehigh and

good can radiate silen tly and un seen an influence w hich shall
bless and beautify the natures w ith w hom he associates, while
another

,
w ho yields to low and impure desires, sends out a

subtle virus w hich tends to contaminate those w ho are not firmly
grounded in princ iple.

8 . T heH undreds of L ives L osz
‘

inthe burmug of theBrooklyn
T heater, and the multitudes more w hich havebeen destroyed in

church pan ics and elsew here, could in many instances have been

saved if the people had ever gained any proper psychologicalcon
trolover themselves. F ear being appealed to starts the an imal
forces in to a mad rush through the brain ,

and these not being
held i n check by the psychic con trolw hich should ever be mas

ters of the castle
,
confuse the in tellect and destroy the common

sen se un tilthe people rush over and crush each other and block
the

‘

w ay; thusleading to their death. D r . W illiams, the P sy

chologist, told the members of an audien ce in S t. L ouis that he

w ould give any man if he w ould remain qu iet every

morn i ng for a year and use his w ill- pow er 2 0 minutes before

rising, if at the end he did not admit that he had received vast

advan tages therefrom. A gen tleman did so and gained such ad

ditionalpow er of mind and body that he said he w ould not take

for it. T his w ill- pow er should be used in throw ing the

an imating forces to allparts of the system,
and in determin ing

to becalm,
j ust

, gen tle, and yet self- possessed through the day,
w hatever exc itemen t may occur around him.
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his ow n ideality became so charged w i th new 'fire that he soared

off in to the most glow inglanguage, and many other effects
w ere produced. S imilar exper imen ts w ere tried by D r . Elliot
son of E ngland, and by O . S . F owler and others in this country.

D r . H . H . S herw ood gives ) ,an account of alady w hose “
sense

of hunger, produced by exc iting the organ of Alimen tiveness, w as
so great as to require a con siderable force to preven t her from
eating the flesh from her ow n hands and the sense O f - theludi
crous, produced by exciting the organ of M irthfulness

,
w as such

as to make it necessary to remove the excitemen t immediately to
preven t her fromlaughing herself to death.

”
T hese facts show

I st
, that differen t parts of the brain have their specialmental

and emotionalcharacteristics 2dly, that these get their activity
from the vitalor ‘

psychic aura w hich passes through them ; 3 dly,
as much of the character and conduct of human beings come

from adven titious c ircumstances and conditions of the brain
w hich, in their present ignorance, they do not know how to re

move, they should not be held up to scorn and con sidered as so

severely accoun table therefor, but
‘
those w ho are physicians

should see to it that by becoming acquain ted w ith the w orking
of the psychiclights and forces, and the phren ic organs through

w hich they move, they should be able to correct and con trol
these perverted conditions by reaching their causes ; 4 thly,\the
vast diversity of effects produced on differen t portions of the

cran ium shouldlead physiologists to abandon at once the absurd
position that “ there are no spec ialorgans of the brain for spec ial.
qualities of the mind.

” I shallpresen tly add another proof O f

the diversity of the function s of the brain by show ing the differ

en t colors Which emanate from them
, and w hich exactly bai mon

ize w ith the nature of the organ s themselves, as ascertained by
phrenologists.

3 . I w illquote some eases f rmu reallife as illustrative of the

importance of these great fundamentalprinc iples . A lady of

N ew Y ork became more and more melancholyln S pite of re

ligious consolation or kind friends, and, baffl ing the pow er of

her
‘
physicians, she w as fast becoming in sane. G oing to alady

physic ian w ho possessed this psychic vision , it w as discovered

that the
“
region of cautiousness w as over -active, w hile that of

hOpe had toolittle radiation of the psychic ethers, show ing that
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it w as too dorman t. S he at once drew off by passes the super

abundan t forces of cautiousness, and charged w ith her fingers

the organ of hO pe, and paid some atten tion also to the portion s
of the bodyw hich correspond to the same. I saw the patien t after

aWeek’s treatmen t . S he had become exceedingly cheerful, and
w as attending to her daily duties , . seemingly a w ellw oman . I

have myself w orked on the same plan in a n umber of cases and

w ith admirable results.

“

I have taken person s '

w hose strong

an imalpassion s w ereleading them in to excesses, and w orked

great andradicalchanges in their disposition and feelings . S uch

are generally heated and sometimes diseased in thelow er back
brain at and below the region w hich phrenologists generally des
ignate as amativeness, and those w ho can see the color emana

tion s from the head, discover a muddy redlight issuing from the

same portion in such cases . M y process has been to draw the

hot
'

forces of the back brain by passes of thehand over the part

and dow n the arms to the hand, also to draw the heat of the

negative pole of the sameorgan w hich D r . Buchanan haslocated
i n thelow er spine, betw een thelumbar and sacralplexuses, dow n
thehips tow ards the feet, and to equalize the system generally.

T he passion for alcoholic stimulus I have frequen tly quelled as

follow s I st by draw ing the heat aw ay from theportion directly
in front of each ear and 2 d

, by scattering in different direction s
the heat of the epigastrium,

and sometimes cooling it O ff by fin
gers w et in cold w ater, espec ially"as an inflamed gastr ic mem
brane is a great cause of the burn ing thirst forliquors. T he fact
that I am strongly charged w ith the vitalmagnetic pow er w as

no doubt a help in thematter, as I w as able to infuse through the
patient a healthier fl ow of thelife curren ts, but nearly every one

could do something in mitigating such .evils by know ing how .

A person of stupid perceptions can become qu ickened by an ima

ting the region over t h
’
e eyebrow s, by passes w ith thehand, each

day ; his reason ing pow ers can become quickened by holding
the handsover the forehead his moralpow ers by charging the
w hole upper head. ,

A t the same time the w hole system should
beexerc ised and kept inas healthy a condition as possible, as the
bodily organ s react

'

upon the brain . O ne thing should be re

membered, w hich is, that a person of fine reason ing pow ers and

high- toned .moraln ature is especially desirable as an operator to



4 74 C H R O MO —ME N T A L I S M .

stimulate the nobler in tellectualand moralforces in another .

F or w an t of space here I mustleave this subject only partialy
explained

,
mean t ime reserving it for a much fuller explanation in

a future w ork on H uman D evelopmen t, w hich I hope to prepare.

R eformers and religion ists have been trying for cen turies to bless
3’

and save the human race, but the w recks of human i ty w hi ch

cover the w orld
,
and the vice and corruption w hich fillsoc iety

on every hand, proclaim that our methods have been false, that
w e are simply dealing w ith the surface of things and neglecting
those interior basic principles upon '

w hich the structure of human

life must be built if its foundation s are to be eternal. T he peo

ple in generalare not only grossly ignorant of the proper pre~

natalconditions requisite for produc ing a magn ificen t manhood

and w omanhood
, but more than this

,
having started a race full

of imperfections, they are quite ignoran t of the methods of mak

ing them over into something higher. T he M edicalw orld, the
Pulpit and the A cademy oflearn ing are grossly culpable if they
failto impress these momentouslaw s upon the people, and a

future bar of public opin ion w illhold them severely respon sible.

T hey may do something inlaboriously bailing out a vesselw hich
is fullofleaks

, but they w ould act much morelike philosophers
if they w ould dealw ith causes and stop theleaks themselves.

4 . Tne inspirea
’Plato w ellunderstood the basis O f men tal

action w hich many physic ian s of the presen t day seem to be um

acquainted w ith.

“ I t is not art, said be
,

“
w hich makes thee

excel, but a a
’
iozne pow er w hich moves thee, such as is in the

stone w hich E ur ipides named themagnet, and some callthe H e

racliarr stone w hich attracts the iron r ings.

”

5. D r . 7 . R . B uolzanan has arrived at an excellen t percep
tion of these finerlife- ethers, and admits the gradation of forces

as follow s T he action of the brain and nerves upon the mus

cular system is affected by an agen cy strikingly s imilar to the

galvan ic . T his agency or fluid w hich is . evolved by the basilar
portion of the brain , the S pinalcord and the ganglion ic system,

is one of thelow er species of nervous fluids. T he nervous fluid

or emanation , w hich may be most appropriately termed N E R

V A UR A ,
is essen tially differen t in the differen t organs. While

the nervaura, or influen ce of the basilar portion of the brain ,
di

rectly and pow erfully stimulates the muscular system, that of the
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the poin ts of the fingers, the eyes, differen t parts of the 'head,

thepit of the stomach, the toes, etc . Flame-like streams oflight
of relatively greater in tensity flow from the poin ts of allthe

_

fin

gers, in a straight direction from w here they are stretched out .

”

R eichenbach
’
s sen sitives w ere not suffic iently developed to see

the higher color radiation
’
S of the brain w ith much distinctness,

although they saw some of them. T he follow ing descriptionfi of
the Psychic colors w as w ritten out by M rs. M inn ie M erton for

the author
’
s H ealth G uide, from w hich w ork I extract it

“ I n the base of the brain (the an imalloves) , the colors are a .

dark red, and in person s of a verylow nature, almost black,While
in the upper brain the colors assume a yellow ish tin t, and are

far more brillian t. I n a high nature, the colors over the moral
and spiritualpow ers are almost dazzling, w ith the yellow tint
nearly merged in to w hite, and far more exqu isite than sunlight.
I n the higher fron t brain ,

in the region O f
'

the reason ing intellect, blue is the predominan t color, and islighter as it approaches
the top brain , and a darker blue as it comes dow n to the percep

tives (over the brow ) , and alittle touch of the violet i n its outer

edges. Benevolence emits a softlight green of indescribable
beauty. O ver firmness the color I S scarlet, and over self-esteem,

purple. A s you move dow n the sides of the head, from the

moralpow ers tow ards thelow erloves i t becomes orange, then

red, then dark (at the bottom) . V erylow natures sometimes
emit such a dark

,

cloud from the base of the
'

brain , that it seems

as though I could scarcely see them. When a personlaughs or

sends forth happy thoughts, it causes a
' dancing play of 'bright

colors ; but w hen in
'

violen t passion , a snapping and sparkling
red is emitted,

”

(p . A n eminent clairvoyan t informs me

that this descr iption is mainly i n harmony w ith the colors as he

has seen them, and it also coincides nearly w ith my perception

of the same. I n saying firmness w as of a scarlet Color, I think
it is an oversight, as I heard her in private conversation admit

that there w as a blue on the upper head behind the yellow w hich

w ould bring it about over firmness, in accord w ith my ow n per

ception , F irmness seems to form the upper end of a mass of

polarizedlines of force w hich run dow n through the w hole S pine,
and thus, w hen active, causes the w hole being to become braced

. Up in to a r igid and pow erfulcondition ,
hence the effect w hich



PSYCHIC LIGHTS AND COLORS.

O n thelow er face of the above the artist has placed the green and yellow toolow . T he yellow
should come over themouth,

then a slight orangemerging into a red at the chin ,
w hich continues all

the w ay to the occiput, at w hichlast point it assumes a moremuddy cast.
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be seen that the O pposite parts of the head seem to
"

be polarized
or arranged qu ite generally w ith affin itive colors

, the red of ama

tiveness balancing the blue of the R eason ing organs, etc . T he

fron t brain has a higher grade O f col
o
rs than the back

, and the

upper fron t brain stillhigher, as themost exqu isiteethers
,
being

thelightest, must naturally gravitate '

to the highest poin t . D r .

Buchanan ascertained
,

by experimen t that the highest part of
—
all

organ s is nobler than thelow er
,
the upper part of S elf- E steem

,

for in stan ce, causing a person to have pride of moralcharacter,
and thelow er part pride of pow er the upper part of A mbition

(approbation ) , tending to moralachievemen ts, thelow er part t6“

military achievemen ts, etc . T he colors as w itnessed by a clair
voyant harmon ize beautifully w i

’

th
‘

this idea, grow ing more pure

and brillian t as they approach the upper brain , and being far

more magn ificen t in a high and noble nature than in alow and

selfish one. T his s/zow s t/zat refinemen t of men talor spir itual
qualities man if ests itself oy refinemen t of p/zys iealemanations .

T he region of R eligious aspiration (R ) , poin ting -heavenw ard,
is

the sunrealm of the human soul, and the mostluminous of all
,

being in a person of noble and spiritualnature of an exquisite

golden yellow , approaching a pureand dazzling w hite. T he front
brain being the realm O f R eason and Perception ,

man ifests itself
naturally in the cooland calm color, blue, w hile thelove pr in ciple,
typified allover the w orld by w armth, finds its naturalman ifeS w

tation in the red. S u
-

Oh faculties as those of Ideality, S piritual
ity, and S ublimity, combin ing as they do both thought and emo

tion
, _

ra
_
diate the violet, or the un ion O f blue and red,

w hile such

faculties as Patience, F irmness, In tegrity,
and T emperance, have

more to do w ith coolness than heat, and have a predominance of

the blue.

'

A ccording to Buchanan
’
s arrangemen t they are all

s ituated in a group . T heletter V is a vitalizing cen ter, and N

a cen ter of nutrient nerves, as designated by Buchanan . T he

nerves of both cen ters may be roused to greater action by holding
thehands on the place, or by rubbing w ith theends of the fingers

‘

.

7 . T here is a great resemblance betw een
w
the colors of the

human head as to their direction , and the colors w hich flow from
a bar magnet w hen turned over vertically, as seen by R eichen

bach’s sensitives, thus show mg the harmony betw een
'

man and

the outw ard un iverse.
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I give this after R eichenbach,
aud it w illbe seen that the

face corresponds most nearly w ith the north, the occ iput w ith

the south, the top of

the head w ith the ze

n ith,
and the low er

head and face w ith the

dow n w ard direction .

Bum” Alittlebelow the north
is the violet Which is
n ot imitated in the face

except at the sides,
w hile the blue of

.

the

upper occ iput is omit

ted in the magnet, but

the head
‘

of course i s

more complicated than
1 85. O dic C olors from the N orth P ole of a Magnet

made to revolvevertically in theMagnetic Meridian . the simple IO I‘ C C S O f 11 3 .

ture and is ‘ modified more or less by the body of w hich it

is the capital. . I n the foregoi ng figure the brillian t yellow
above melts in to the green ,

then in to blue, then in to dark
blue, w hich is exactly imitated in thehead and face, commenc ing
w ith the yellow of the top head, and ending w ith deep blue at

the eyes w hich correspond w ith the north. Below and above at

the south and the north,
and at severalin termediate poin ts the

resemblance is almost exact. T hus w e have the finer and the
coarser forces, spiritualemanation s and physicalemanations,
and thelaw s of nature and man allw orking together on the

same w onderfulsystem .

8 . T here are tw o greatleading styles of radiation from the

human system,
one of w hich con sists of straightlines that

emanate i n alldirections and are not suffic ien tly deflected by
counter curren ts to form- in to curves, w hile the other consists of

systems of .lines w hich have been deflected and formed into
magnetic curves that pass round and round i n and out of the

brain in endless c ircuits. F ig. 1 86 gives a few from among the

million s of straightline radiation s
,
w hile fig. 1 87 presen ts a few ‘

of the magnetic curves w hich also circulate in almost infin ite
numbers in a vast variety of direction s

, only a few of w hich I

give in the engraving. T here is a system of e
'

fflux Curves or
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positive radiations from the right side of thehead and ' face w hich
sw eep around and become influx curves on theleft side, and

there are c ircuits behind, w h ich enter ou - the r ight S ide of the

cerebellum and emerge on theleft, j ust con trary to the direC

t ion s of the fron talforces ; and there are systems of straight

F ig. 1 86. T he A ngelof Innocence.

line forces w hich enter at theTeft and emerge at the right more

strongly than they do in the opposite directions, and other sys

tems w hich glide converSely through the w hole body from head

to feet, and
'feet to

.

head, and far beyond in to space, and still
other systems w hich are influx behind and influx from the fore
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and a N ew Y ork gen tleman of my acquain tance often amuses

himself and a friend, w ho is w ith him
,
by w illing and causingladies .

at some distan ce ahead of them,
to turn around so that

they may view their coun tenances, and says he .can generally
tellw hat ones he can influence thus, and w hat ones he cannot

affect. I could give var ious examples ofladies w ho have the

same psychologicalpow er, espec ially those w ho possess health
and vitalforce. A man is a .magnet, only of a higher grade
than magnets of steel

,
having pow er to attract and repelsensi

tive human beings just as the steelin strumen t can attract its

like, only w ith a compass a thousand times as far- reaching.

9 . P erversions of P syo/zie F orces — Allthings, how ever excel-rlen t, can be perverted, and the grandest things can sometimes
be perverted the w orst if people w illremain in ignorance of

their realnature. A flock of sheep w illw ear certain
“pathw ays

and then travelin them even if it takes tw ice as many steps to
reach a certain poin t as it w ould to move in another direction
and so human beings have carved out in their ow n men taland
psychologicalcondition s, ruts of allkinds

, such as the medical
,

religious, soc ial, and political, and are ready to fight almost to

the death those w ho dare to chiselout any other style of
,
ruts

than their ow n
,
and especially those w ho

, emanc ipated from

such slavery to old O pin ion s, dare to stand upon the mountain

top in G od
’
s free sunlight and w elcome alltruth, how ever

con trary to preconceived opin ion s . T here are alw ays some

men and w omen that can be psychologized to believe anything
under heaven ,

how ever monstrous, if only person s of : some

ability or magnetic pow er shallearnestly inculcate it. A gen tle
man once made some children cry out of sympathy for a poor

broomstick that had beenleft out in the cold and snow alln ight
alone,” w hile millions of grow n - up children are easily made to

believe that certain person s are prophets or vicegeren ts of G od

w ho have a right t o tyrann ize over them. A commun ity of the

ignoran t class of E uropean s, settled in Illinois, have aleader
Who professes to be G od himself, and is revered and obeyed as

such by the people, w ho dare not even marry or do any other

importan t thing w ithout his permission . What hundreds O f

millions of Brahmans, Buddhists, M ohammedan s, as w ellas
one thousand differen t C hristian sects, are absolutely sure that
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they alone are right, w hile perhaps their neighbors, w ho may

be better inlife and practice than themselves, are doomed to

destruction because they do not w alk in the same rut of belief.
A s people become broad in their culture, and their in tellect
gains con trolof their impulses, and they attain the grandeur of

a free manhood and w omanhood, they w illlearn to w eigh all
things in the scale of reason and not be governed so slavit y

by the psychologicalbias w hich has been fastened upon them in

the helpless and plastic period of childhood.

But how many cases of bargain and sale take place in w hich

one party is uncon sc iously m isled by a kind of psychological
spellthrow n over him by the other party. H ow many marriage

con tracts are made under the subtle charm, as it w ere, of the

aura w hich the parties throw around each other, unconsciously
perhaps, or w hich the more positive party may throw around the

more negative, possibly w ith w rong in ten tion s. What multi
tudes of S eductions are thus brought about. F or this reason all
should become skilled in these fine and mighty agen cies, should
know theirlaw s and be able to hurlback indignan tly allbase
influences that shallbe attempted, or if they are physically too
w eak at once to do this

,
they must grow strong by means of

light and ai r and exerc ise and the help of vitalmagnetism.

XII . T H E R IG HT A N D L E FT BR A I N
,
E T C .

1 . I t is tae usuallaw f or M eolue ana
’
violet streams of tae

electricalpsycnzc f orces to sw eep into t/telef t side of thelzeaa’
ana

’
out at tne ngm, é ot/z in curves and straiglztlines as w e

naoe j ust seen . T here is a coarse an imalmagnetic sphere of

radiation in the case of allperson s, extending usually some three

or more feet around the body, but these finer soulforces often
extend many miles, and can be throw n by a pow erfulvolition
hundreds of miles, as ‘ can be thoroughly proved by facts. M en

taltelegraphing betw een sensitive persons has taken place at a

great distance apart. M . D upotet magnetized persons at the

H O telD ieu, Par is, through a partition , by simply using his w ill,
and that in the presenceof very eminen t physicians w ho ad

mitted the fact, w hile in various cases w hich have taken place in
this coun try and elsew here, magnetizers have put their subjects
to sleep w hile many miles distant and w hile w alking around
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engaged in their daily duties, entirely unconscious of What w as
to be attempted. H OW much imagination is there in such

cases ? M r. J . M endenhall, of C erro G ordo, Indiana, stood a

number of rods behind a w ood- chopper
, unseen by him, and

using his w illpow erfully, gradually made his strokes grow less
andless frequen t un tilatlast the uplifted axe w as stopped in mid
air and theman stoodlike a block of marble transfixed by these
mighty streams of force. T he stronger magnetic flow from M r .

M endenhallen tered the brain O f the chopper, becamemaster of

his nerve channels, and through them paralyzed his muscles.

2 . T helef t orain is the portion especially strong in
“

the

interior forces, especially potent in discovering the properties,
relations and proprieties of things; and

'

thus
,
being the receptive

brain , must naturally bemore skilled in its in tuitionalcharacter,
w hile the mgr: orain is the realm of positive efflux pow er, of

executive skilland of vitalizing character. T his w e

.

might

naturally expect to be the case from know ing thedaw of the

influx and efflux forces. D r. Brow n - Sequard has show n that

memory and intellect and the perception of how to controlthe
tongue andlarynx and muscles of the chest to produce articu

late voice, and the remembrance of how to use the hand in

w riting w ords, come more from theleft than the right brain ,

w hile the right brain serves chiefly to emotionalman ifesta

tions, hystericalman ifes tations included, and to the needs of

the nutrition of the Body in its various parts, and has more

to do w ith organiclife.

” If disease attacks the r ight side of

the brain ,
paralysi s 1S much more apt to take place than - w hen

it attacks theleft side, w hich accounts for the fact that par

alysis occurs on theleft side of the body more than on the

right side, as the right brain rules theleft side of the body, and

theleft brain the right side of the body. T heleft brain causes

right-handedness, and the fact that it rules themoremasculine,
or positive side of the body, show s that of itself it is more
feminine, being the chemicalaffinity of that side. When D r.

Brow n- Sequard talks about our
‘

having one side of the body

developed up to the same strength and skillas the other, he

seems to be unaw are of the fact that po
'

sitive and negative Con

ditions must forever rule in nature, and can never be w holly
obliterated.
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regulated by their opposite polarities on the other
_

side of the
head

, become harmon ious and good. T he trouble is that man

kind in its average presen t grade of developmen t, con stitutes
this an imalportion the captain of the ship

, w hile nature has

placed R eason at the helm and the S piritualF orces at the

highestlookout above the w hole.

2 . Tneg reatlaw of perfection inlmman development is tonave
a narmon ious balance of alltnefaculties . T he back head has

great propelling pow er and must be active in order to vitalize
the body and give physicalforce, but if not cooled, refined and

guided by thefront and upper brain, theforces become too gross;
over- indulgence and w armth burn out and exhaust the system,

and the end is fearfulsuffering —i nsani ty and death. T his sort

of preponderan ce fills the w hole brain w ith a cloudy red, and

colors allthoughts and sen timen ts un tiltruth and purity finally
become impossible. O n the other hand, how ever beautifulR ea
son and the In spiration of the upper brain may be, their 6exces
sive developmen t to the neglect of thelow er brain w illdraw
the forces too much aw ay from the body, and by exhausting
the ‘

physicalsystemlead to disease, insan ity or death. T he

disease and i n san i ty caused by the over use of the higher brain ,

is how ever of a m ilder kind than that caused by beastliness.

We do not w ant a élue orain , or red ora in ,
or yellow dra in, out

one w nic/zlike t/ze un ion of sky , w ater andlandscape, g ives us

t/zeoeautzfuldivers ity “

of nature. H oliness, ,or w /zoleness includes
27 % fulldevelopmen t of tne P erceptive, R eason ing , E stnetic,

Spir itual, S ocialand A n imalman , t/ze deficiency of any part

of w/zicnleads to un/zoliness . T ried by this standard w e see

that ascetic ism, exclusiveness of religious devotion , intellectual
culture or excessive an imaldesires are each and allbut differ
ent grades of unholiness and onesidedness.

3 . me g reater t/ze radiation of tae V italE t/zers to any one

place, tlze more t/i e blood is draw n t/zere as a generalrule, and
lience t/ze g reater tae increaseof t/ze tissues, and consequently of
t/ze siz e. T hus if themuscles are used, the vitalmagnetism and

blood cause them to increase i n si ze i f the psychic ethers are

draw n to the forehead by the hand or by study and thought. the

R eason ing pow ers increase in pow er and the forehead becomes

more prominent ; if the Perceptive pow ers are an imated by
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vvitalethers from the fingers or by constan t observation they w ill
enlarge the prominence of the ridge above the eyes. I knew a

young man w ho increased the circumference of his head
, meas

ured around the eye
- brow s, a half an inch by one year of travel

and bbservation . T he treatment of the M oral, S piritualand
E sthetic F aculties on the same principles, w illgive the forehead
and upper head, a higher, broader and nobler appearance. O ther

portions of the brain may be increased in the same w ay by me

chan icalapplian ceof thehand, the fingers being highly magnetic,
and by psychologicaluse of thefaculties . We should remember,
how ever, that some persons may havemuch inten sity and pow er
in certain phrenalorgan s w ithout necessarily building those or

gans up in to alarge size, from deficiency of their nutritive system.

4 . Tne emanations f rom tae dra in are not alw ay s seen as

straightlines of radiation
,
or in j ust the appearance given in the

plate. If the brain O bserved is absorbed actively in thought,

the blue element for the time being w illsw allow up the other

colors ; iflove, or the emotionalelemen ts are most ac tive, a red

cast w illpredominate. A lady informed me that as She ob

served a public orator, a great variety of brillian t and flashing
coruscations of every kind of color made their appearance.

S ometimes under the exc itement of pow erfulthought and feeling,

a thousand flashes oflight are seen around the head, caused

probably by the explosion of brain cells brought about by the
chemicalaction Of the psychic ethers . If these cells thus de

stroyed by men talaction during the w aking hours are not re

placed by sufficien t food and sleep, the system begins to decline.

5. T/zeG anglia or knotted portion s of certain nerves are seen

clairvoyan tly to emit explosive flashes oflight, espec ially w hen

the forces of a nerve are exc ited in to action , as by pricking or

pinching the flesh. S uppose the flesh to be pricked by a

needle. T hean imalelectricities being aroused flow in streams

of light tow ards the brain in the pathw ay of the sensory

nerves. When a ganglion is reached an explosive action takes
place, caused by the chemicalaffin ity of the bluish w hite nerve
fibres w ith the reddish ?

gray matter in the ganglion . What
is the necessity of this ganglion ? O ne advan tage of its

existence seems to be that it con tinues the ac tion w hich

has already been commenced by the needle w ith allthe
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more distinctness to the brain . T he merest touch of the foot
w ith a hair starts a stream of vitalflow w hich may not be suf

ficiently "strong to go allthe w ay unassisted to the brain in a

w ay to produce sen sation , but coming
t

to a ganglion , the chemical
action in tensifies the stream and the effect is themore easily ac

c omplished. T his is nature 3 method O f economizing her forces,
for w ere

'

it not for the gan

glia, the apparatus for pro

ducing an equaldegree of

sensation w ould have to be

more complicated. T he in :

terior ganglia of the sympa

thetic nerves must also pro
duce a very vitalizing effect

on the surrounding viscera.

D uansm on G ammon - a. b, 0 . N emesis ( Jens, F ig 1 88 w illshow how the
F ig° 1 88‘

nerve fibres pass through the

nerve cells of a ganglion , thus bringing the bluish gray and

reddish gray matter in to connection so that chemicalaffin ity
may produce its explosive action and send the currents of ner

vaura on w ard to other centers.

6. R eichenbach and others repeatedly describe the streams

oflight w hich radiate from the ends of fingers, or of a magnet,

or of a crystal, or from the angles of a substance. T he human

F ig. 1 89 . A S phere. F ig. 1 90 . A n Ellipsoid. system has not

only its cen tres

ofluminous action

w here masses of

nerves are found,

F ig. A Disc,
angular or project

ing portion s, on the samelaw that electricity is know n to gather

at poin ts rather than at thelarger expan ses of surface. T his

fact w illbe show n in figs . 1 89, 1 90 ,
1 9 1 , w hich I take from G uil.

lemin’s F orces of N ature. T he sphere show s a diffused elec
tricity over its w hole surface, theellipsoid show s the increase of

electricaltension near its narrow er portions, w hile a flat disc
show s a stillstronger ten sion at its edges. A bar or tube w ould
perhaps Show a more intense electricalaction at its ends than
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ficult questions w hich they had never con sidered, their first
impressions of w hich w ould be correct, but ‘ in somec

’
ases I found

I could confuse their minds andlead them to doubt by presenting
argumen ts on the opposite side.

2 . While the E ducation g iven to Women is even yet, much

inferior to that w hich men receive, thusleaving her men talfacul
ties less perfeCtly developed than w ould be desirable, yet by
mean s of her intuitionalnature shepossesses various advan tages
o ver her masculine competitor . A pplying this remark to only
one subject

I

it is safe . to say that if medicalsc ien ce had sooner

received the co- operation of w omen w ith then qu ick practical
in sight into condition s and their sympathy w ith suffer ing, w e

should not havehad so diseased a w orld as w e have to- day, and a

more common sen se system of methods w ould havebeen adopted;

3 . T he S ensitives O f R eichenbach alw ays perceived much

longer andlarger odic flames around
'

men than w omen . M iss

R eichelsaw flames from the tips of allmen’s fingers darting up

and dow nlike other flames, but w omen
’
s fingers

f

‘

emittedlittle
or nolight, and her ow n , especially, nolight. T his sign ifies that
w oman

’
s forces, heing more negative than man

’
s
,
aremoreof the

infl ux order, w hile thelatter is stronger in his ej i an radiations .

Allf orcesf rom surrounding conditions are received into the sys

tem of w omen more than into that of men ,
w hich accoun ts f or

‘

their

sens itive and sympathetic natures . T he fact that the Sexes are

thus constituted on the plan of positive and negative forces

show s w hy it is that w hen they dw ellin each other
’
s atmosphere

they often find themselves refreshed, strengthened and harmon

ized, as
-

e

’

ach intensifies and balan ces the action of the other . I t

can be proved that boys and girls, educated in the same school
room

, grow stronger, w iser and better than w hen educated apart.

4 . I n w oman
’
slow er occiput and chin thelove forc'

es man i

fest themselves in the red tin t as in man , but w ith —
somew hat

less of the dark elemen t.

5. A nother mystery is made clear by these Psychic forces.

I t has often been
'

a matter of w onder that w omen in spite of their

phys icalw eahnesseslive, on the average,longer than men , as Show n

by statistics. I n speaking of statuvolen ce, w e saw the remark
able po w er over both disease and men tal

,
conditions w hich per

sons could w ield in proportion as they w en t into the condition .
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Woman in her w eakness may bendlike the w illow , but being
able to callthe sw ift forces to her aid more easily, can w eather

a storm w hich w ould sometimes destroy a man . I n the s ick

room, or in a severe siege of suffering she is ever the mightier of

the tw o and su icides are far oftener masculine than femin ine,
w hichlooks much as though thelatter had the greater moral
courage.

6. I t has puzzled D r . Brow n - S equard somew hat that A meri

cans arelongerlived, as he admits, than the people of E uropean

nations, especially as theydo not seem so sturdy as their brothers

over the w ater . T his cannot come w holly from the un iversality
of education among our people, for Prussia, perhaps, can even

surpass us in that respect. If w e remember the nervous activity
of our people, w hich makes themovemen ts of other people seem

rather slow to -us, w e may eas ily understand that these finer

ethersmust have a considerableprominenceamong us, and hence

the pow er of recuperation . O ur business men and our pol
iticians in their fierce rush for pelf and pow er, should remember

that w hen these active forces are too con stan tly used w ithout

suffic ien t rest, they areliable to burn the system en tirely out

and make w recks of themselves physically as w ellas morally.

T he WonderfulR apidity of M en talA ction possessed by
certain persons is easily accounted for by the fact that these
in terior forces, w hen brought in to predominance,must necessarily
makeallperceptions remarkably sw ift and clear. Zerah C olbur’n
w hen

,

a boy, could in a momen t multiply in his head a number
requiring six figures to express it by another equallylarge, and
young S afford, of M assachusetts, now Professor in a C hicago
C ollege, w hen only n ine years Old w ould multiply stilllarger
amounts together, w hile w hirling around on his heelin an inten .~

sity of excitemen t. A t the sameage or alittlelater, he w ould
calculate eclipses men tally, and that by methods one- third shorter

than those in ordinary use. M r. H utchin s, of N ew Y ork
,
know n

as the L ightn ing C alculator,” in the process of addition
, can

sw eep immense column s of figures on a blackboard from top to

bottom, almost as sw iftly as the shooting of a meteor, and give

a correct an sw er before any ordinary eye can even see the figures

to read them. But this amazing velocity of men talaction can

not be practiced w ith safety toolong at a time, and great pre
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cocity
e in children must be guided w ith care, and a pow erful

physicalsystem built up to preven t the blaze of thought from

burn ing up both brain and body. S afford, w hen a mereboy, w as

handed over to the care of H arvard Professors, and w as thus

guided w ith sufficient w isdom to preven t his premature death.

8 . T hepow er of us ing thesefineforces in theprocess of cla ir
voyance, etc. ,

is supposed hy manysuperficialstuden ts of this suhj eet
to hetohen w eahness and disease. N ever ; w as a greater mi stake.

While it is true that some delicate and diseased person s, from

having almost none of the coarser forces to
_

in terfere w ith the

finer
,
are able to see clairvoyan tly, yet many clairvoyants en tirelylose their pow er w hen they become sick, and .

I have know n

many person s to r ise from a condition of illhealth in to great
pow er as they cultivated and received these influences. Alady
in N ew Y ork w ho treats patien ts by pow erfulman ipulation and

giving out of thelife pow er allday and nearly every evgn ing
un tilmidn ight, for w eeks or even mon ths in succession

,

’

is

more orless clairvoyan t allthe time, feels the fine fluids an ima

ting her w hole system,
and is a superb specimen of physical

pow er. S ome of the most pow erfulmen in the coun try w ould
belike w iltedleaves if they should attempt such an exhausting
practice for three days. M y ow n case is an example in poin t.

'

Before cultivating these subtler agences, I w as often S ick, some
times dangerously so. S ince I havelearned how to receive

and use them, I h ave
“

possessed a very strong physique and

have never been sick a day. M y w eight is 1 80 pounds. O ne

of the best clairvoyan ts in the coun try is a M r. W ilson of

Illinois. H e is almost a giant in size and pow er, w eighs 265

pounds, and is never sick . I could quote a multitude of similar
cases, some of w hom possess a marvelous stock of vitality and

f orce. I s it reasonable to suppose that the most pow erful
forces

,
like these fine agen cies, compared w ith w hich the com

mon coarserlife curren ts are slow and sluggish, w illhave a

tenden cy to w eaken N ever, if managed w ith any care, for the

mind,
if persever ing, can easilylearn how to hold them under

rigid con trol, bidding them w hen
,
w here, and how far to go and

making them mighty for good. T he truth is that nearly all
have untold treasures of pow erlocked up s(

i n the inner being,
in

fact are millionaires, but their priceless treasures w illremain
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ture ; the other more cooland s
‘

urcharged w ith thought, w ould
radiate blue emanations tow ards his opponen t. S he w as greatly
amused at seeing these emanations darting back and forth and

sometimes clashi ng.

I have taken dow n the follow ing from her description O f the

colors of thehuman body — T he cen tralportion or pole of the

brain w as described as being very brilliantlike a sun
, or a cal"

c iumlight ; the stomach w as pronoun ced a deep yellow ; thelungs, yellow and orange ; the heart, a dark red ; the bow els,
yellow ,

w ith thelow er part green ish mixed w ith some red the

backlow er brain
, a dark red w hich merges gradually in to bluish

w hite as w e move dow n the spine; the spine, a bluish w hite as

the ruling color
,
w ith also a reddish or reddish brow n cast at the

low er part, w hile in fact the w hole nervous system show ed

streams of blu ish w hitelight coursing through allits Channels,
just as the arteries exhibited curren ts of redlightgand the vei n s

a grade of colorlessluminous than the arteries . Poin ting to

the pit of the stomach beneath w hich the solar plexus and semi
lunar ganglionlie, she says she saw allthe colors radiating in
brillian t rainbow style, and remarked that by placing a magnetic

hand there it w ould have a healing effect on allbelow it, but .not

so much above. S he saw a considerable variety of color in the

region of the hypogastric plexus also. S he saw differen t poles
at the heart,liver, the bottom of the feet, etc . T he

’

feet send

out quite a variety of colors w ith the w arm colors in predom

inance, just as the head, being the O pposite pole, on the plan of

a bar magnet, has a variety of colors w ith blue predominating,
especially at the back and fron t upper portions .

XV I . T H E IN T E R I O R M A C H I N E R Y O F L IFE .

1 . H enry H allS herw ood, M . D . ,
of N ew Y ork, a man of

scientific culture and originalforce of thought, published w orks
in 1 84 1 and 1 848 on the M otive P ow er of the H uman System,

w hich being too much in advance of his time to be appreciated,
are now out of . prin t. I have in my possession a fragmen t of

hisleading w ork w hich is considered so remarkable that a phy

sician has offered ten dollars for it. By the aid of clairvoyants
he w as able to penetratemore deeply into the philosophy oflife
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than most others, and made numerous experiments in magnetism
and electric ity w hich confirmed the revelation s of this clairvoy
ance. I w illgive in fig. 1 92 a generalview O f the in ter ior radi

ations of the brain as seen by his experts . I t represen ts a sec

t ion as cut from the upper part O f the forehead at the organ O f

C ausality, a 5, through the

brain longitudinally, mping
to thelow er occ iput through

the cerebellum,
thus bisecting

the O rgan of amativeness, c d.

F ive greatleading poles w ere

d iscovered, one very S plendid
and pow erfulat the cen ter of

the brain in the third ven tri

cle, one each side O f the fore

head
,
a h, con stituting the tw o

s ides of C ausality,
the central

reason ing function ,

'

and one

in each portion of the cerebel
lum, c d, constituting A ma

t iveness, or the function of

procreation and certain motor

impulses. M inor poles w ere

also discovered in each O f the other organ s of the brain , betw een

w hich and the ‘

great cen tralpole w ere con stan t radiations. T he

outer convolutions of the brain in w hich the organ s are s ituated,
are reddish gray, the inner mass of the brain is blu ish w hite, and
has a vast number of fibres or strize w hich radiate outw ard in all
d irection s, as conductinglines doubtless for the in terior ethers,

and the third ventricle at the cen ter is also blu ish w hite,
w hich

according to thelaw s of chemicalaffin ity must cause an admira

ble harmony and activ ity betw een this cen ter and the reddish

gray matter of allthe organ s in the outer brain . T he anatomy
of the brainshow s that there are spec ialstr iae radiating from

the fron t brain corresponding to the organ of causality, and
others corresponding to. the organ of amativeness. T he tw o

stars betw een the organ s of amativeness in the cerebellum,

w ere seen by the clairvoyan ts to have much to do in r egulating the motions of the
'

body in harmony w ith the discov

F ig. 1 92 . Interior R adiations of the Brain .
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eries of physiologists, though not the only ones that operate
thus.

F ig. 1 93 . A magnetized S teelDisc sprinkled w ith I ron Filings.

2 . T his system of the brain in w hich fiveleading centers

w ere discovered
'

both in its physical'structu'

re,

and in itsluminous radiations, w as show n to be in

harmony w ith the forces of
‘ inorgan ic nature by

D r. S herw ood, as follow s T his w as seen
.
to‘

be an extraordinary _

number
'

and arrangemen t

of the poles, as w e have been accustomed to

the number and arrangement
‘

O f tw o poles only
F ig. 1 94 . G eo.

— O f a positive and negative pole. We must

Edgigtfifprei
l
gh
’
i:
therefore see w hether themagnetic forces w ould

ing the Location of of themselves, w ithout artificialaid
, produce five

C ausality on the
Forehead.

poles i n thi s order of arrangement, and for thi s

purpose w e may use a c ircular plate of steel
w hich w ould correspond w ith a mi ddle horizon talsection Of the
brain . A circular saw plate eight inches in diameter, and the

ten th of an inch thick; w ith a hole in the cen ter of one inch in
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great cen tralpolemust combine the character of both the .posi

tive and negative conditions, as it receives forces from all
quarters internally, and radiates them to allquarters externally.

F ig. 1 95 show s ' tw o radiating cen ters BB,
w ith striations in all

direction s
,
situated in the an terior portion of the brain ; also the

tw o cen ters O f physicallife C C situated in the cerebellum
, to

gether w ith thelocation of the third ven tr icle A , etc .

3 . T he P oles of the B ody . D r . S herw ood had alady, w ho

had been blind from her infancy, examine the w hole system

w hile in thesomn iscien t state, as he calls it. H e says her ex

traordinary revelation s excite the greatest aston ishmen t amOng
anatomists and physiologists, and she could not have read D r .

S herw ood
’
s mind for she had her -

ow n positive vision of the in

terior parts of the body more clearly even than could be im
pressed upon her by those presen t, and sometimes differed from

them and taught them. S he could see the fiveleadi ng poles of

the brain ,
could seelines oflight runn ing along the nerves,

could see bright S pots or poles in allthe ganglia
‘

and in allthe
organ s of the body. What w as curious w as the fact that She

w ould send fresh illumination in to an organ by plac ing her ow n

fingers over it and by getting D r . S herw ood to place his fingers

over certain parts of the spine w hich had nerve connections

leading to it. T hus w hen she w as asked to examine
,

the

leftlung and heart, she placed D r . S herw ood
’
s hand on

theleft side of the Space betw een thelast cervicaland first

dorsalvertebra, and then her ow n hands over the fron t of

the chest. T o examine theliver she w ould kindle the in terior
light —

S o that she could see it the better by plac ing the D oc

tor
’
s hand on the right S ide Of the space betw een the

seven th and eighth dorsalvertebrae. A notherlady exam ined

the poles of the body clairvoyan tly “
w ith precisely the same

result. S he confirmed in the most minute manner the num

ber and situation O f the poles in the brain
,
lungs, heart,

stomach, pancreas, plexuses, mesentery, liver, spleen , k idneys,
‘

uterus, ovaries, tongue and orifices, and the connection betw een

theleft kidney and spleen , and also the connection betw een

the uterus and breast, etc . M r . S underland then commenced an

examination of the join ts of thelimbs and spine, each of w hich

she said had too poles, the one for extending, the other for
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flexing the body andlimbs, w hen he commen ced demon strating
the fact, by exc iting the differen t positive and negative poles
of the elbow joint, situated at the points of the in sertion s of

the muscles, one near the upper and the other near the inner

side of the condyle of the humerus, w hen she w ould extend and

flex her arm alternately by exc iting in the slightest manner the

differen t poles.

“ H e then held the poin t of a pen
- kn ife near the organ of

C ausality, on the right side, w hen she began to move her head

from it. H e then held it near the same organ on theleft side,
w hen she began to move her head tow ard it, and on inquir ing
the cause of her doing so

,
She an sw ered. I t pulls, oh ! take it

aw ay.

’
H e then held the poin t of the kn ife near the organ of

amativeness on the r ight side w hen she again O bserved ‘ it pulls.

’

H e then held it near the same organ on theleft S ide
,
w hen she

soon began to move her head from it, and on inquiring w hy she

did so, she O bserved, it pushes.

’

T his confirms the statemen t w hich I have already made that

the forces sw eep in to the prin c ipalbrain from theleft side,
w hich thus by their suction drew her head forw ard in a w ay to

make it pull, w hile they pass outw ard at the r ight side in a w ay
to make it push. I n the back part of the smallbrain

, called the
cerebellum

,
the forces move i n j ust the other w ay. T he doctor

has w ellrepresen ted these Curren ts by the direction of the

arrow s in fig. 1 92 . I w illnow quote D r . S herw ood
’
s synopsis of

the number of the poles in the differen t organ s as sign ified by
these youngladies, and also as sign ified by tw o boys and one

younglady examined by M r. L . N . F owler, the Phrenologist,
w hile they w ere in the somn iscien t state.

“ N umber of L arge P oles in ,

the 0 rgans .

—Brain , 5 eyes, 2

ears, 2 ;lungs, 2 ; heart, ‘

5 (like the brain ) stomach
,
2 ;liver,

2 ; S pleen , 2 pancreas, 2 kidneys, 2 bladder, 2 uterus
, 2

ovaries, 2 3
.

vagina, 2 breasts, or mammae
,
2 solar plexus, 2

mesen tery, 2 .

“ T he O r ifices have each onelarge pole, namely z— T ongue,

I ; larynx, I pharnyx,
: 1 ; cardiac orifice of the stomach, I ;

pyloric orifice do. ,
I ileo- coecalvalve, 1 ; anus

,
I and 1 in

each convolution of the in testines.

T he G anglions of Vegetative L ife, or those connected w ith
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the great sympathetic nerve, including those of the solar plexus,
have each one smallpole.

T he "G anglions of P hren ic L if e, or those of the brain
‘

and

cerebellum, including the olivary bodies; and ganglions of the

Spinalnerves, have each one smallpole.

S ecreting System.
— T helymphatic glands of this system,

i ncluding those of the mesen tery, have each one smallpole,
T hese poles are alternately negative and positive, and not only
secrete a fluid in these glands, ”

but change its negative and posi

tive character alternately, and at the same time attract the flu id
secreted along thelymphatic vessels to the heart

E xcreting System
— T here are no poles discovered in the

mucous glands of themucous membranes or in the skin ,
in the

somn iscien t state, but numerous nerves are seen to terminate in

thesemembranes and in the skin .

T he Convolutions of theB rain , or phrenologicalorgan s, have
each one smallpole.

”

4 . T he D irection of H uman P olariz ation . F araday says man

is diamagnetic, i .e. if his body should be suspended from a pivot
betw een the poles of a great horse

- shoe magnet, it w ould not

arrange itself in
.

the magnetic meridian ,
w ith the head at one

pole and the feet at the other, but at right angles to this direc
tion ,

or in the magnetic equator. T his w ould show that the

strongest forces are tran sverse and agrees w ith R eichenbach and

w ith my ow n experience, the fron t and right . side being positive,
w hile the back andleft side are negative. S herw ood thinks the
lines of polarity in man are betw een the head and feet. T hat

thereare suchlines is doubtless true, but the transverselines
seem the strongest and are very distinctly indicated by the

opposite poles of color . We have seen that thelow er occiput
reverses the order of currents w hich prevailin the front head, the
influx or negative currents being at the r ight, and the efllux
currents at theleft. T his may occur from the fact that the

right andleft hemispheres of the brain decussate at the region

of the py ramids ( corpora py ramidalia) and carry some O f their

influences to the cerebellum. T helegs have been compared to

a hOrse- shoemagnet, the positive pole of w hich is at the right

foot ; the arms to another magnet, w ith the positive pole at the

right hand, w hile the fingers of each hand and the toes of each
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XV I I . P ROCESSES O F M ENT AL A C T I O N .

I . T/zo'

ug/zt ana
’
F eeling . Wehave already seen that thoughts,

emotion s
,
etc . , cause a great rapidity of action among the

ethers of the brain ,
thought sending its blue radiations, love

its red, etc . T his by no means sign ifies that w e can see thought,

but simply the action of someof the coarser ethers w hich it%

processes aw aken , and demonstrates also that no mentalaction is
possible w ithout motion ,

or in other w ords w ithout some active
instrumen t through w hich it w orks. D r . S herw ood

’
s somn is

c ien ts saw streams oflight going to and from the great central
pole of the brain w hile thinking, and alsolines connecting w ith
each other . T he outw ard w orld “

radiates itslight, including col
ors, forms, sizes and motions upon the mind through the eye, its

voices, tones and sounds through the ear, and many of its subtler
forces dii ectly in to the brain itself. T hese may be supposed
to pass on to the cen tralpole and by that be reflected to all
quarters of the brain , so that each faculty can t ake cogn izance
of them and pass its appropr iate verdict. S uppose for instance
a choice stone has been discovered. I ts image is carried first to
the retina, then modified and carried to the cen tralpole, then
reflected to the various organs or gray convolutions of the outer

brain for them to pass their dec ision upon it
,
such as that of

F orm w hich takes cognizance of its shape, and C olor w hich dis
c riminates w ith reference to its tin ts and hues, and A cquisitive
ness, w hich con siders its value as a possession , and Ideality

its beauty, and C omparison w hich measures its

qualities w ith other similar substances, and C ausality w hich

traces out its origin ,law s of formation ,
etc . ,

and Benevolence
w hich asks w hat good can be done w ith it and so on , the fine

ethers echoing and re- echoing from cen ter to circumference, and

from c 1rcumference to cen ter of the brai n ,
and

“

making their

impressions on the inner tablets of the mind j ust as really as

impression s can be made in plaster of Par is. T hat this play of

men talforces has a reactive effect on the w hole system is too

w ellknow n to need illustration here, as physiology S how s how

the: fibres of the nerves pass through the medulla oblongata and

elsew here to the heart,lungs, _
stomach and allthe other viscera,

produc ing sometimes an an imating and
”

sometimes a depressing
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effect, according to the nature of the force commun icated.

Persons of violen t impulses w illfrequen tly have thelow er and

back brain in such a hot and perhaps diseased condition as to

radiate their ethers pow erfully over the fron t and upper brain
,

and thus becloud and overpow er the voice of both reason and

conscience in case of any excitement. S uch are not to be

cured by severe means, but by remedying the physicaland psy .

chologicalcauses of the difficulty. We need few er prisons and

more institutions that S hallcombine the character of a w ork

nouse,lzospitaland senoolin one, for S ick minds Should be treated
as tenderly as sick bodies, if w e areever to save the w orld

, or in

other w ords, sick minds alw ays include S ick bodies, or imperfect

bodily conditions, for w e cannot have a thought or an aspiration ,

or even an inspiration w hile in thislife, w ithout using a physical
brain and physicalaura as the negative instrumen ts.

2 . P sy c/zoinetry ,
literally soul-measur ing ,

is a term adopted by
D r. J . R . Buchanan over a third of a century ago. I t recogn izes

the fact that allthings radiate their ow n character upon all
surrounding objects so that sensitive human beings can often

describe them m inutely. T hus Prof. D en ton gives an account

of tw oladies w ho
,
on holding a piece of matter from the ru in s

of Pompel, saw belching fire and smoke and seemed to be almost

frightened at the exc itemen t and turmoilw hich w as indicated
thereby,

and this w hen the object w as covered w ith a paper and

they w ere entirely un consious of w here it came from. D r.

Buchanan has show n in many cases in hislectures before med
icalclasses, how drugs merely held in the hand

,
w illproduce the

same symptoms on most person s that they w ould if taken in ter
nally, only in a milder form, and has found in very many places,
person s suffic ien tly sen sitive to read the character of another

from an object w hich they have handled, espec ially from alet
ter w hich they have w ritten . Bayard T aylor, the celebrated
A merican T raveller, w ho has had a vast experien ce in observing
mankind

, w rites as follow s to the C i n c innat i C ommerc ial, of M r .

Brow n
, the M ind- reader : M r . B row n

,
is giving w hat he calls

mind readings
’
at C h‘

ickering H all. I t is nothing but a

marked instance of naturalClairvoyance— a pow er w hich,
in

greater orless degree, is know n to atleast one—ten th of the civ

ilizedliuman race. But the materialistic philosophers are ben t
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upon giving a purelymaterialistic explanation of thephenomena ;
and it is curious to w hat incrediblelengths they go,ln order

'

to

avoid admitting the existence of a S piritualsense.

’
T helast

explanation is that M r. Brow n is a
‘muscle reader — that is

,

that he detects from the muscles of the face the particular
thought, name or object in the mind of the p erson w hich he

professes men tally to read. T his is very muchlike inven ting }

miracle to account for a naturaloccurrence. I see nothing ex

traordinary, or even unusual, in allthat M r. Brow n does. I n him

the sense is more finely developed, but tens of thousands have
it in common w ith him. I know an artist, w ho, w ith bandaged

F ig. 1 96. V erticalS ection of the Brain .

eyes, and aletter in a blank envelope placed betw een his tw o

hands, w illpresen tly desc ribe the character - of the w riter. I n

one in stance, one of his ow nletters w as thus given to him,
. and

the result w as such an aston ishing, un con scious revelation of

himself, his w eaknesses and faults of character, that the experi

menter hastily removed theletter, feeling that he had com

mi tted a w rong.

” I see by our N ew Y ork papers that M r.

Brow n , w hile at C hickering H all
, on F ifth A venue, haslately

show n his ability to find any object, secreted as carefully as

possible, w ithoutleading by the hand the person w ho has hidden
it, and has thus taken thelast plank of the carpers from under

their feet.

3 . VerticalS ection of tne B ra in . While fig. 1 92 gives a
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eviden tly omitted a very importan t factor con nected w ith the

in tellectualprocesses, as the gray nerve cells alone cannot

“
evolve the force necessary to mind,

”
or to sensation . H e

might have received a very valuable hint from the follow ing,
w hich I quote from D r. S herw ood

’
s w ork O n a third exam

ination in the same somn iscient state M r. S underland inqu ired
w hat she felt w ith, or w hat the sense of feeling w as in w hether

in her skin , flesh or bones w hen she answ ered, N o, it is not

in either of them.

’ What then do you feelw ith ‘ I don’t know .

’

I then took
“

hold of her hand, and w hen pinching one of
‘

her fin

gers inquired,
w here does the sensation of pinching go to

fl

I t
‘

goes along up my hand and arm to my head.

’
H ow do you know

it goes there ? Because I can -

see a

’

motion along the nerves
f rom the pole w here you are pinching my thumb to the brain .

H ow can you see a motion along the nerves ? Because it is

lighter w here it is moving along.

’ What part of the brain does

the sen sation go to ?
‘T o the middle of the brain , I believe.

’

Well, the magnetic forces move along the nerves as you have

before described Y es, they do.

’
A re not the sen sations, then ,

in those forces P Y es, to be sure they are.

’
E ven this idea is

not quite exact, as sen sation does not come from the magnetic
forces alone, nor from the brain cells, but from both combined.

5. SpecialO rgan} f or SpecialM entalQualities . T he follow
ing is from alecture of Prof . A gassiz, and is in harmony w ith

the opin ions of
‘

many physiologists of the day T he attempt

tolocalize the mentalfaculties of men and an imals
,
to connect

them w ith the superior organ ization of spec ialparts has failed.

”

I t I S supposed by D r . Brow n - S equard that there are no spec ial
organs for specialmentalcharacteristics, any more than the bot

tom of the foot can be called the tickling organ . O n this prin

ciple a man might have a magn ificen t dome of thought in his

front brain w ith expan sive brow s and foreheadlike a L ord Bacon

or D an ielWebster, and it w ould have no more sign ificance than

thelow mping forehead of an idiot, w hich w ould be con trary to

allhuman observation . T o say that the mind, w hose more im

mediate realm is the brain , has no specIalorgan for reason ing

w ith, or forperceiving , orlov ing, or calculating w ith, is on a par

w ith sayi ng that w e can w alk w ithoutlegs, or see w ithout eyes,

or hear w ithout ears. S uch is thelogic, such the exactness of
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our men of exact science. Phrenology, of course, is
’

too vast a

sc ience to have
,

allits details perfected, andlike allother depart
men ts of human knowledge, must exhibit many imperfections and
seeming in consistenc ies un tilthe forces oflife are more w idely
understood, but its fundamentalprinc iples must be eternally
true, and itsleading details must also be correct ; I st

,
because

our principalphrenologists have examined multitudes of cases

and given their characters minutely w hile blindfolded 2 dly, the
color radiation s already described show the var iety of pow ers
and qualities in differen t parts of the brain ,

and these colors
j ust harmon ize w ith theleading qualities of the brain as dis

covered by phrenologists 3 dly, allorgan s of a sensitive brain

can be charged w ith the hand or otherw ise, and the subject,
w ithout know ing anything of the organ so charged, w illman ifest
i ts especialquality in the most unmistakable manner. We have
already seen how alady w as brought to an insan ity of hunger

by touching Alimen tiveness, and throw n into convulsions of

laughter by charging M irthfulness, and how D r. Buchanan , in

the presence of Bryan t, the poet, and others, could produce any

mentalphenomena he chose by charging different portion s of

thebrain . D r. A shburner w ould arouse uncon trollable passional
impulses, even 1nladies, w hile in somn iscence by touching A ma

tiveness w ith the pointed (w arm) end of a crystal, w hile he could
immediately change the feelings by presen ting the blun t or elec
t ricalend to them. I once placed my hand over the religious
and spiritualportion of a young man w hom I had in a magnetic
state, and he uttered a rapturous expression ending w ith a prolonged oh H e saw visions of sublimity and unutterable
splendor, but soon his S pirit seemed to be so abstracted from
the body that he w as sinking in to a death-like stupor, w hich I

immediately ended by removing my hand, and making upw ard
and outw ard passes. T helate D r . Elliotson , some years ago,

read before the PhrenologicalS ociety of L ondon
,
an accoun t of a

younglady, w holly ignorant of phrenology, w ho,
w hen mesmer

i zed, pointed out thed ifferen t parts of the brain in w hich she

f elt anger kept a secret (secretiveness) , f elt nun
ger I w illquote some of the accoun t

Upon my exciting her organ of tune
,
she said

,
T hat makes me

feelso very cheerful— it makes me feellike hearing some sing



C HR O MO - ME N T A LI S M .

ing. I requested her to sing. S he persisted in asserting her
inability un tilI energetically excited self -esteem, w hen she said
I
’lltry,’and She forthw ith hummed an am When her organ of

Color w as -excited ( in nearly , the middle of each eye
-brow ) , she

exclaimed w ith an imation ,

‘
. O h, oh I see green , yellow ,

purple,
etc. , such beautifulcolors.

’
If w hen she w as unable to distin

gui sh an object, I excited i ndividuality, She instantly perceived
it distinctly. T he organ called w it, or mirtnf ulness, being excited,
she fellinto a con tinuous fit oflaughter, exclaiming as w ellas
she could, I shalldie oflaughing.

’
Upon exciting her organ

of destructiveness, her w hole aspect and tone graduallyunder
w en t themost marked change the milk of human kindness

gradually turned to galland venom she
’

pouted, frow ned, threat

ened, stormed, clenched her fist,and finally became exasperated.

T hinking I had gone far enough I breathed upon the ‘

organ to;

reduce its activity, and she very soon became calm,losing every
symptom of anger.

”
T he experimenter in this case w as a M r.

G ardiner . Under thelight of such facts, and of
\
manyothers, of

a physiologicaland psychologicalnature, w hich cannot be men

tioned here, the argumen ts in favor of this science seem irresist

ible, and of vast importance, as it open s up the true science of

man, and show s how to develop humanlife on a grander scale. I t

is a w onderfulkey to the insan ities and idiosyncracies of mankind,
as it is plain to be seen that w hen some phrenalorgan or bodily
organ corresponding

“

w ith it, becomes over-exc ited or diseased,
there must at oncebe that overaction of thementalforces devel
oped by it w hich constitutes a grade of insan ity if theorgans of

the front brain be demagnetized by passing the curren ts aw ay

from them it develops a temporary idiocy— ii other parts of the

brain are t reated thus, the conception becomes strangely per~

verted. D r. S herw ood and R ev. L a R oy S underland w itnessed

the case of a mesmerizedlady in N ew Y ork , w ho, w hen tunew as

charged and reverse passes made overlanguage, could give the

music, but no w ords, and forgot even her ow n name but w hen

language w as charged
’

and tune demagnetized, she remembered

the w ords but not the tune w hen eventuality w as demagnetized

sheforgot alleven ts, even her ow n age.

* A breathing w hich resembles blow ing, is electricaland calming in its nature
w hile a gradualemission of breath near a person is w arming.
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V arley, the eminent E nglish Electrician
, once did this, and

the doctrine of “
the double, so w ellknow n in G ermany under

the name of D oppelgangers argues
‘

in this direction . I n my
ow n experience I have met severalw ho at times .

have been able
tolook upon their ow n bodies w hich w erelying near them , and

occasionally have found difli culty in re—en tering them . T hese

w ould be connected by shin inglife- cords w ith their ow n bodies,
and sometimes w ould see the indescribable radiance of the

inner w orld. D r . Cleaveland
,
of Providen ce, in the tran slation

of D eleuze, speaks of a carpen ter w ho fellfrom the staging
of a building to the ground.

“ A s I struck the ground, said
he, I suddenly bounded up, seeming to have a new body, and
to be standing among the spectators,looking at my old one.

I saw them trying to brlng it to. I made severalfruitless
efforts to

'

re- enter my body, and finally succeeded.

”

i (p.

I s not this a most cheering thought, giving tokens of the

immortallife and of a more beautifulexistence to those w ho

have become innately beautiful? O ur outw ard flesh easily
becomes corrupt or w orm- eaten , and at death is disin tegrated.

But this inner body is finer than light itself or any know n
ethers, and having no elemen ts of decay in it must con tinue
tolive. T he materialist says that thought and mentality are

absolutely impossible w ithout a physicalbrain to think w ith .

Well, I am not denying their proposition s H ere is not only a

brain but a w hole body w hich are materialin their nature,

although of a very refined materiality, but stillback of these

must be the an imating spirit itself . S o that w e have this

finer -eye about at the same point as the outer eye, only perhaps
alittle farther w ithin , and the same w ith the other organs .

T his w illaccount for the fact that so many person s w ho have

had aleg or arm amputated w illstillcontinue to feelpains
at times in the toes or fingers w hose coarser counterpart is

absen t.

3 . H . H elmholtz, Professor of Physics in the Un iversI ty of

Berlin ,
and one of the eminen t names of E urope, is an illustra

tion of how w eak in philosophy a man may sometimes be w ho

is very skillfulIn S cIence. H e
'

uses the follow inglanguage
in a lecture delivered at F rankfort and H eidelberg We

know that no kind of action upon any part of the body except
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the eye, and the nerve w hich belongs to it, can ever produce

the sen sation oflight. T he stories of somnambulists, w hich

are the only argumen ts that can be adduced again st this belief,
w e may be allow ed to disbelieve.

”
C ertainly ! T helearned

Professor may be allow ed to disbelieve in the existence of the

R hine
,
or any other immutable fact of nature, if he choose ; but

aslong as this river w illcon tinue to exist and rollon tow ards

the sea, it w ould be un w I S e to do so. S hould he attempt to

w alk across its channelunder the impression that no w ater

exists there, he might fallin togreat danger, just as he does

w hen he ignores these subtile forces oflife w hich have such

a bearing on allsc ience. H e then proceeds as follow s, w hich

show s that he has already got in to a very dangerous pathw ay

of thought
° But on the other hand

,
it is notlight alone

w hich can produce the sen sation O flight upon the eye, but

also any other pow er w hich can exc ite the O ptic nerve. If the

w eakest electricalcurren ts are passed through the eye they

produce flashes oflight . A blow
,
or even a Slight pressure

made upon the S ide of the eye ballw ith the finger makes

an impression of light in a dark room
, and under favorable

c ircumstan ces this may become intense.

if Under these

c ircums tan ces, at least
,
there is not the smallest spark of

actuallight .

”
I f Professor H elmholtz had properly studied

the w ork of R eichenbach,
w ritten in his ow n language, he

w ould have seen that there are hundreds of cases given in

w hich sen titives could see the odic light under the stimulus
of electricity, friction , &c . ,

w ith its flames, sparks, and smoke
as an «actualen tity, as . realas thelight of the sun . T he fact
that many person s can be stimulated to see theselights and

colors by having their eyes electrized or pressed, should not

lead him to ban ish allperception oflight from the earth in its

objective phases, as w e shallsoon see that he does, but should
make him understand that there is morelight than he at first
thought there w as, for similar effects must have similar causes.

H e then goes on to say that the “most complete difference
offered by our severalsen sation s, that, namely, betw een those

of S ight, of hearing, of taste, of smell, and of touch, does not,

as w e now see
,
at alldepend on the nature of the ex ternalohyect,

but solely upon the centralconnections of the nerves w hich are
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a,j ected.

9* T hese elemen tary sensations of color, can only
be called forth by artific ialpreparation of the organ , so that,

in tact, they only exist as subj ective phenomena .

”
T he Italics

arem
'

n e. If allthese sen sations “do not at alldepend on the

nature cf the externalobject,” then arose or a piece of carrion
are alike to the sense of smell, pepper and sugar to the sense

of taste, or the red and blue colors to the sense
-

of vision . J f

the Professor had studied these finelaw s of force, he might
have ascertained the verylaw s of chemicalaffin ity betw een
the redlight, for in stance, and the nerve fibres w hich receive it
in the process of sensation , and theen tirely differen t chemical.
process betw een the bluelight and the nerve fibres w hich
receive it, and so w ith the other colors, w hich process w ill
be treated of in the next chapter . H e w ould see very~

clearly,
too, that action and reaction being equal, the object acting upon
the nerves of the retina, has exactly the same importance w ith
reference to these nerves that the nerves have w ith reference

to the object ; or, in other w ords, the nerves of sensation depend

as much upon the nature of the object as the object does upon
the nerves of sensation . H is theory makes the sensation every
thing, the object nothing, and tends directly in to that system

of i dealism Which pretty much ann ihilates the outw ard un iverse

and sets up human consc iousness as the all- embracing thing.

But w e ascertain at once how he has been m isled w hen he

affirms that his opin ions are clearly expressed in the w ritings of

L ocke and H erbart, and they are completely in accordance w ith

Kan t
’
s philosophy.

”
I t is high time that these mere specula

tive
—“

systems of philosophy w erelaid on the shelf, and a system

founded on nature substituted in their place, so that science Shall
nolonger be kept in the back-

ground. F or other opi n ions on

these matters, see C hapter S econd. I w illSimply add that had

I follow ed such princ iples I could never have discovered any

law s of atomic action , of the chemicalaffin ity of colors, or their
therapeuticalor other potencies, or a multitude of other things,

for if I had believed that force or the perception of force does
’

not depend at allupon the nature of externalobjects, but

rather upon something merely in the mind, I should have

looked upon only one side of matters, and this I S the best w ay
tolearn '

neithen side correctly. M any of our scientific men ,
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But, in terrupted Alphon so, are not
”metals

,
w oods

,
liqu ids,

etc .
, actualsubstan ces
P ut a pow erfulheat upon gold, silver,and platiriiumeven , and

they can bevaporized and passed aw ay fromyour
'

vision
' forever .

A nd stilltheir parts must con tinue in some form.

”

D o you not
‘

see that if these hard elemen ts can be thus

dissipated and made invisible, it is quite easy to suppose that if

a heat suffic ien tly great w ere brought to bear“

upon them : they
might be entirely ann ihilated ? R eason ing ft O tI E .

‘

analogy: w ith
these other so—called objects w hich I have. just speken . of

,
it

must be so, and in reality they are shadow y nothings. A S colors,
then ,

and solids andliquids have thus no fundamen talbasis of

substance, the same is true of Sounds, and odors
,
and heat, and

cold, and everything in the realms of being. In tellect and sen sa
tion and con sciousness are the only en tities and potencies

.

w hich

a philosopher can recogn ize. D oes not L ocke say that w hat in

our sen sation is heat, in theobject is nothing butmotion D oes .

not C oun t R umford also p rove that there is n o such thing as

caloric, heat being ameremotion L et us beke
’

en
‘

enough, then ,

to rise above thesephan tasies and delusions around us, and dw ell
on the eternalrock of being w ithin .

T heseand many other poin ts w ere inculcated upon the young
studen t, and he, becoming spell- bound by the teachings of S oph
istes, w as impressed w ith thegrandeur of being a philosopher

’

and

the folly of heeding the materialcondition s around him to such

an exten t that heconcluded not to takeany more food or drink .

S uch things, he said, w ould do for ordinary stupid mortals
w ho know no better, but solong as he knew them to be

’

mere

shadow y nothings, w hat folly to pay atten tion to them.

”
H is

motto w as
,
Be strong in immortalthoughts and con trolall

surrounding conditions by the might of volition .

”
R eason ing

thus, he became w eaker and paler every day, and w hen his dis

tressed friends entreated him to eat he proved to them their S hort

S ightedness and said that w hen he had brought his mind into

harmony w ith surrounding motions and condition s he should be
allright. H e, how ever, con tinued to w aste aw ay, w hen a friend,
by

’

the appropriate name of Llew ellyn ,
w hich in terpreted means

lightn i ng , determined to break the spellthat w as destroying him .

H e made an arrangement to accompany Alphonso to see his
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mentor S ophistes, w hom the young man had pronounced one of

the greatest of philosophers, quite able, as he felt sure, to w ind
up Llew ellyn in five minutes . We shallsee w ho w illget the
best of the argumen t,

”
said the strong man w ho

, by name and

nature, w as charged w ith a good stock of the prin c iple oflight
n ing.

H aving reached the room of the w onderfulteacher, Llew ellyn
remarked to him that his young friend here had spoken of his

remarkable w isdom
,
and that he ivas anxious to hear his explana

tion of that w hich w e usually suppose to be matter. S ophistes
felt flattered, and w en t on in his most eloquen t style to demol
ish the w hole externalun iverse,leaving not a vestige of i t

behind. Alphon so w as pleased to see the w rapt atten tion w ith

w hich Llew ellyn seemed to sw allow every w ord, and chuckled
at the thought that he w as already conquered. A S S ophistes

w as about fin ishing up his glow ing exposition , a terrific explo
sion took place, seemingly under his chair

,
w hich made him

spring out upon the floor in great alarm,
w ith star ing eyes

'

and

a flushed face, declaring that somebody w as trying to blow him

up w ith a bomb - Shell. Alphonso, too, being in a w eak state,

w as very much frightened and rushed for the door. Llew ellyn
spoke up and said : F r iends be calm I beg of you be calm I

I defy any bomb - Shells to hurt me H ave you not just proved
irresistibly,

that sound is a nonen tity, and heat a nonen tity, or

at most a meremotion ,
and that the thing w hich j ust exploded

is really no thing at allWhy, then , this alarm Y ou surely
believe your ow n theories

O f course I do,
”
said S ophistes, but that w as motion

,
a

terriblemotion ,
my dear S ir I C an

’
t you understand me

C ertainly,” replied the man oflightn ing, and have been

charmed by your beautifullanguage, but you see I am not in

theleast afraid ,
of any motion solong as there is nothing to

move. Y ou have show n me very eloquen tly that w hat people
callsolids,liquids and gases are really mere moon shine, mere

diluted ‘

n ihilities, so of course the infernalarrangemen t that

somebody placed under your c hair could not hurt anybody, for

there w as nothing of it.

”

S ophistes ‘

tr ied to stutter out an argumen t and seemed. quite

excited, w hen Llew ellyn exclaimed : Please be seated, my dear
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s ir, and I w illShow you by a practicalillustration w hat abound
less faith I have in your philosophy. H ave you a piece of gold
com, S ir

S ophistes handed over a half eagle.

H ave you also a handkerchief w ith you
S ophistes passed a neat w hite handkerchief to him.

H olding them up, Llew ellyn exclaimed “V ery pretty indeed !
I once thought they w ere realsubstan ces, but now I find out

vO thC I‘WI Se. What dreamers w e allare,living in a vain
,
delusion

I don’t w onder youlook w ith pity upon the great vulgar crow d

w hoare ever clinging to the shadow y nothings around them
’

as

if they w ere something genu ine. I used to think that heat w as

a severe reality, but now I find it is a merematter of sensation
,

.a subjective matter, being nothing but motion in the object.
N ow if I should throw this handkerchief in to that fire, .

it
’

w ould
n ot give you any sen sation of heat, and therefore there w ould be
only somemotion going on in the handkerchief, w hich, of course,
w ould not amount to anything. T o prove it, I w ill

,
try it and

see,
”

at w hich thelightn ing man had the handkerchief in the

fire in a tw inkling. I ts ow ner sprang forw ard w ith a groan and

clasped the burn ing article, but not before some ugly holes had
been made in it. H is face w as as red as fire as he exclaimed

S ir are you crazy ?
”

Well,” said Llew ellyn w ith a puzzledlook, “either I must
be crazy, or .you must be,

for there is a pow erfulobjecfive some

thing somew here, else how could those. holes have come ? I

think I had better not make any more experiments, as I have

had badluck, and so I believe I w illgo home.

”
S aying thi s he

started O ff and beckoned to Alphonso to fOllow him.

But stay !
”
said S ophistes, I w illtake that five dollar

gold piece if you please.

”

E xcuseme, said the man oflightn ing, you have proved

conclusively that gold and other solids are mere diluted moon

shine, or in other w ords simply nothing at all. S in ce you know

this to be the fact, and sincemylast exper iment has show n me

that there may be a reality in these objects, I w illj ust take
this piece along w ith me and see how it turns out.

”

S aying this he started out into the street follow ed by

S ophistes, w ho cried Police ! Police.

”
A policeman immedi
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channels of reason ing, they can only beliberated from it by some

rather hot and explosw e styles of facts. I have not had the most

d istant idea of w ronging you, and n ow offer you thegold, w hich is
one of nature

’
s eternalen tities, and a dollar more to pay for the

handkerchief destroyed. L et mebeg you not to further mislead
people’s m inds by attempting to destroy the w hole outw ard un i

verse, espec ially SOlong as you cannot prove that the most mi

nute particle of matter has ever been or ever can be destroyed.

”

T hese w ords w ere hardly fin ished before the indignant
.S ophisticalphilosopher had w ithdraw n in to the house and

slammed the door .

5. D oes my reader say that the foregomg i s an extreme view
of things, and that such a philosophy has not been held by any
one ?

"

I S it not thelogicalsequence of even the reason ing of

H elmholtz, and espec ially of Kan t and others w hom he follow s

T o Show that the mystic schools of G ermany go even beyond
w hat I have represen ted, I w illquote alittle from D r. J . R . Bu;

chanan Kan t
,
in opposition to the cosmolog‘

ists
,
den ied our

ability to know anything of the w orld
,
or of being exterior to

ourselves, because of thelimitation O f our faculties. H e affirms

that S paceand time aremere conditions of our ow n perceptivef ac

ulties
,
and that if w e w ould understand externalobjects w e must

conceive them independen t of space and time ; and, as w e can

n ot do this, w e cannot know anything truly, but can recogn ize
certain delusive appearances .

"e F ichte, equally absurd

w i th Kant, decided , by a course of inconsequen tialreason ing not

w orth repeating in its jejune tediousness, that man ex z
'

sts, _
but

n othing else. T he supposed reality beyond man (the un iverse

and D eity) , is merely derivative from man ; _

in other w ords
,
is

merely an affection of our con sciousness. O f course, then ,
each

human being must con sider himself the un iverse, and allother
human beings being an effect of his con sc iousness, as he is but

an effection of their consciousness— w hich seemslogically to an

n ihilate the substan tialexisten ce of man ,leaving only ideas. I t

w as w ith reference to such a philosophy that a Boston transcen

den talist w as said to have pronoun ced it, very unphilosophicalto
say, I t snow s,

’
or I t rains.

’
I t w ould be more philosophical

to say,
‘ I snow ,

’
or I rain .

’ 9* T he next step i n mi so

logicalabsurdity is to deny, w ith Kant,the existen ce of time and
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space affir ining that they appertain only to our minds . T he

next beyond Kan t is
'

to deny allperception ,
w ith F ichte and

S chelling, and affirm that nothing exists bu t our ow n conscious

ness or thought. T he very ultima thule of absurd ity is reached

w ith
’

H egelin ignoring our positive consc iousness of self and

observation , to affirm alimitless consc iousness— unlocated, un
defined, and commingled w ith being and unconsciousness, in a

tertium quid w hich defies description or even conception .

”

( Brittan
’
s Quarterly, July,

XIX . T H E M E D I C A L W O R LD .

I . T helach of hnowledge of these F ine F orces is constantly
apparen t in the medicalprofession . When they W i sh to get up

an action in certain parts of the system, they know of no better

w ay than to produce new diseases in those parts, by blister
i ng,

burn ing w i th hot iron s,leeching,lanc ing,
drugging,

using
seton s, etc . If they w ould keep up w ith the progress of the

day they w ould ascertain that counter irritation and coun ter

d iseases are generally unphiIO S O phical, as passes and friction

from a w arm magnetic hand can draw the blood pow erfully to
any desired part of the body,

or callit aw ay from any part,
and that in a w ay to cause nolocalharm but to an imate the

w hole system. T hey shouldlearn also that by means of sun

light, aided bylenses, as w ellas by electric ity and w ater, they

may in many cases produce the Same result, and that w ithout
any severe after effects. M ore than this they w ould see that

the barbarous practice of transf us ing hlood from aliving human
being or an imalin to the veins of a patient, is farless scientific
than the transfusion of psycho-magnetism and vitalmagnetism
through the w hole nervous system, and thence through the

w hole vascular system, by mean s of w hich a pure and fine fl ow

of blood can be developed on naturalprinciples, and thelife
forces made strong from the very foundation . If you tellthem
about this higher sc ience of life, these diviner essences of

pow er, they cannot see them or clasp them in the hand as they

can drugs orlancets, and so very many of them w illpronounce
such methods “

quachery
”

or
“
f anaticism. T hey how ever

seem to be so afraid of the rising pow er of these “quacks,
”
and

are so anxious to protect the in terests of t he people, w hich
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expression being interpreted means the medicalpeople, that

they w illsometimes ’

raise heaven and earth to havelaw s en .

acted against allow ing them to practice un tilthey have passed
through the same false systems of collegiate medicaltrain ing
as themselves. T hese quacks cure thousands of cases that

baffle the pow er of drugs and surgery, and I could filllarge
volumes w ith their achievemen ts w hich w ould be con sidered

almost too remarkable to be credited. I am no advocate 6f

ignorance and w ould glory i n a true system of medicaleduca
tion founded on nature

’
s higher methods, but an ignoran t healer

w ho deals w ith the fineforces w illin most cases do more good

andless harm, than a so- calledlearned phys ician w hopractices

only w ith the coarser elements . I w illquote a very few of

the admissions of eminent physic ian s themselves, as the best

proof that the cruder elemen ts of nature are not suited to
‘

bu ild
up so refined a being as man , and also to Show that those w ho

build so much upon such forces, are quite con scious of their

failure in arriving at the true elements of pow er, or in attain
ing to a scientific basis of cure

O ur remedies are unreliable. Valentine zllott, M D .

O f allsciences, medicine is themost uncertain .

”
D r . PVi

'llard P arher .

I have no faith w hatever in ourmedicines .

”
D r . B ailey .

M edicine is so far from being a science that it is only
]

conjecture. D r . E vans.

M ercury has mademore cripples than allw ars combined.

”
D r . .M cClin toch.

S o gross is our ignorance of the physiologicalcharacter of disease that it

w ould be better to do nothing.

”
D r . M agendi

’

e.

D igitalis has hurried thouS ands to the grave. D r . ffosach.

Blisters nearly always produce death w hen applied to children .

”
P rof . C . R .

G i
'lnzan , M D .

D rugs do not cure disease disease is alw ays cured by the vis medi
'

catr ix na

ture . P rof .

_7 . M S mith
,
M D .

O pium diminishes the nerve force. D r . D avis.

T he older physicians grow ,
the more skepticalthey become to the virtues of

medicine.

”
D r . S tevens.

“ T he action of remedies is a subject entirely beyond our comprehension .

P rofi yohn B . Bech, M D .

5

“ I fearlessly assert, that in most cases the patient w ould be safer w ithout a

physician than w ith one. P r of D amage, M D .
, F .R .S .

L et us nolonger w onder at thelamen table w ant of success w hich attends our
'

practice, w hen there is scarcely a sound physiologicalprinciple among us.

”
D r .

’

T he science O f medicine 'is a barbarous jargon ,
and the effects of our medicines

on the human system are in the highest degree uncertain , except that they have

already destroyed morelives than w ar, famineand pestilence combined.

”
D r .

_

‘

70hn

M ason G ood.
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many refinedladies and gen tlemen are in the habit of going
daily to places w here cattle are butchered, and imbibing glasses
of freshly draw n blood. T his in some cases is found

,
to - be

beneficial, but w hy, they cannot tell. T he truth is that w hen

the blood is first draw n , before the subtle magneticlife fluids
escape, there is an an imating principle in it w hich may

strengthen and
l
vitalize to some extent. T his vitalelement is

w hat keeps the blood fluidic and active, and w hen it escapes
the blood stiffens in to clot. T he folly of these blood- thirsty

persons con sists in the fact of their not know ing that they

could get a far more refined and poten tlife pow er from the

touch of many human beings, some of w hom can
”

rivalthe
galvan ic battery in immediate effect and far outdo it in the

fineness and durability of their pow er . T his pow er of psycho

electricity w as w elltested by Prof. S . B . Brittan ,
in S aratoga,

before an audience of severalhundred persons some years

since. A M r . C ook w ho
, from his knowledge of electrical

science, had been employed by the governmen t, den ied that

there w as any such thing as vitalelectric ity,and stated that

he could knock a man dow n w ith his electricalapparatus ;
and w hen Prof. Brittan “

w ould do the same w ith his men tal
electric battery he w ould believe that electricity had some
thing to do w ith the phenomena in question .

”
T w o w orthy

young men , strangers to D r . Brittan , w ere
,
chosen by

’

the

audience and sen t upon the platform. A fter man ipulating
them alittle he directed them to stand firmly, 1 2 or 1 5 feet

distant from him. H e then made a pow erfuleffort of the

w illand forw ard thrust of his hands tow ards them Which
struck them . to the floor as

‘

though they had been shot. M r .

C ook immediatelyleft the audience w ithout saying a w ord,

w hich w as a confession of defeat. S ome accoun t of this may

be found in Brittan
’
s M an and his R elation s,” p . 40 .

3 . While disease, according to the old schoolmen , has gen

erally been treated as originating and developing in material
conditions, according to H ahnemann and the modern idealists,
it has its origin w holly in spiritualcondition s . While thelatter
have done great good by refin ing the conceptions of the peo

ple, my readers bythis time have seen an overw helmingarray
of facts to Show how matter and S pirit must w ork forever in
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correlation ,
w hile the attempt to build on matter alone, or spirit

alone, islikedriving a carriage w ith one w heel.
XX . M I S C E LLA N E O U S PO I N T S .

I . The Un iversalUn ity of Things is apparent from the

w hole tenor of this w ork, allthi ngs I n their basic principles
resembling allother things, so that w e may judge the w hole
by a part

, the unknow n by the know n , and the invisible by
the visible. We have seen that one great differen ce in the

methods by w hich this un ity man ifests itself is
,
that there

is an infin ite stairw ay of degrees reaching from the coarse

to the fine, progressing from solids to semi - solids
, toliquids,

tO
‘

gases, to ethers, and, finally, to that inconceivable fineness,

and subtlety of
_
princ iple w hich w e term spir it. T hus w e

have the spiritualand materialever blending, ubiqu itous,
eternaland necessarily correlated in allthings as the positive
and negative pr inc iples of force, or as the basis of allaction
and reaction . We have seen how the materialand spiritual
are simply the tw o ends of the same immeasurable scale of

being and both subject to the samelaw s of chemicalaction .

D oes
~

n1y reader say that the spirit can thinh and perceive,

w hile the materialor bodily portion of man cannot T his is a

great error w hich S hould belaid on the shelf as soon as pos

s ible, as I have already show n perhaps a score of times, that

allpossible action must have its dualrelation s, spirit not being
able to act w ithout connection w ith some grade of matter as

a reactive element, nor matter w ithout being poten tialized
by spirit. S eeing,

then , that there is such an absolute un ity
and in terblending and correlation throughout the

'

un iverse, it

is evident that H erbert S pencer is mistaken in declaring
that there is a realm of the unknow able,” and many philoso
phers of the day are mistaken in asserting that w e can gain

n o possible con ception of infin ity . While w e can gain no

proper conception of the vastness of the infin ite w hole, yet,
building on the foregoing prin c iple, w e may gain a

_clear
conception of the constitution of the infin ite, for if w e take

the smallest atom and moun t from that up to a drop of

w ater, w hich is a huge globe in comparison ,
and then expand



C HR O MO - ME N T A LI S M .

our view untilw e take i n a w orld, a solar system, a cluster
of solar systems, or in fact the w hole know n universe, w e

find not a particle of difference in their great fundamental
pr1nc1ples, such as un ity, diversity, gradation , con trast, etc.

S o far, then ,
w e may be said to grasp infin ity itself, and qualita

tively con sidered there is no absolutely unknow able realm, how

ever short w emay come in the quantitative grasp of things
2 . The M agnetic N eedle. H aving this conception of the fra

tern ity of allthings, the philosophy of much that is now obscure;

becomes comparatively simple. S uppose w e ask w hy it is that

the magnetic needle poin ts to the north magnetic pole ? We

know that a vane is sw ept around in a certain direction by cur

rents of air, and a stick of w ood, .by curren ts of w ater, and that

allknow n displays of force are caused by a current-like or w ave
like flow of some fluid, and so w emay be sure that certain cur

rents or etherealw inds of forcedrive the needle around in their
ow n direction . I n C hapter F ourth w e have seen just how and

w hy certain magneto ethers are draw n northw ard on thelaw of

thermo-electricity, and thus made to

’

turn the needle northw ard,

and how certain magnetic curves or w hirlw inds of force, sw eep
ing into the earth, deflect the needle dow nw ard in w hat is called
the magnetic dip .

3 . .M entalA ction . H ow does mind con trolmatter ? I et us

again come right to nature
’
s simple method of operating. We

have seen that no mentalaction can take place un tilthe convolu
tions of the brain

‘

have been aw akened in tolife by the sw eep of

fine ethers as w ellas blood through them j ust as in alandscape
a temp

—

est brings allsurrounding objects into action . But voli
tion andmentalaction of various kinds can send the ethers and

w ith them the blood to various parts of the body can make the
maiden

’
s cheek blush ; can send theselife curren ts to the

heart and cause paleness under an impulse of fear ; can send

electric curren ts to con tract muscles, and thermalcurren ts to ex

pand them
, and bring about a hundred other kinds of effect.

M any person s, including the author, havelearned to w illthe vital
electric ities to the hands or other parts of the body w ith a pow er
that causes them to thrilland burn . A magnetic physician once

informed me that he had treated a tumor on one of hislimbs for
months w ithout any specialeffect

, un tilfinally he concluded to
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their men talcon stitution and bias, are unfitted to perceive or ex

plain correctly the w orking of these fine psychologicalforces,
con tends that there is no such thing as any magn etic or fl uidic

emanation w hich may pass from one person to another, but that.

allmesmeric, somnambulic or similar phenomena are caused by
imag ination ,

or suggestion ,
or volition

, or some other action of the

mind. T his is on a par w ith saying that G oliath w as not smitten
by a stone from D avid’s sling, but by D avid himself. I n other

w ords it declares that the m ind does something, but quite ignores
the instrumen t through w hich it w orks. I n my

’little w ork ad

dressed to D r. Brow n - Sequard,* I supposed that I had given

an array of facts w hich w ould en tirely destroy any such hypothe

sis, as they show ed the pow er of
'

these‘ forces to w ork at a dis

tance upon adults and sometimes upon infan ts w ho w ere en tirely
uncon sc ious of their exertion , but it makes no differencehow
often you killthese theories, they w illcome tolife again the

next day in some other form. T he method by w hich the doctor
beclouds his ow n and other people’s vision at presen t is

,
by as

serting that a person may put himself in to the
‘

mesmeric or

statuvolic condition ,
and therefore this is conclusive proof that

he never receives any emanation s from another person . By

similar reason ing w e may say that a man can dash w ater upon
himself, therefore no one else can dash w ater upon him . I have
already Show n that the mesmeric orluc id sleep con sists not only
in having the vitalethers and blood of the brain draw n aw ay in to

the body by means
. of passes from some other person’s hand, or

sent aw ayby one
’
s ow n volition , but in draw ing outw ard the finer

and more pow erfulpsychic ethers
'

by, mean s oflooking at Some

object
,
or thinking of some object, outside of one

’
s ow n brain .

A person w ho is finely magnetic can assist in charging another
’
s .

brain and putting it in rapport w ith these fine forces, a manlike
M ajor Buckley, w hom D r . G regory describes, being g

able to charge

people so pow erfully that multitudes became clairvoyan t, w hile
other person s w ould impede Clairvoyan ce. M any persons, how

ever, can learn to con troltheir ow n forces w ithout the aid of

others at the time.

if V ital
(

M agnetism, the Life F ountain being an answ er to D r . Brow n - Sequard’s
Lectures on N erve F orce ; the M agnetic T heory defended and a better P hilosophy
of C ureexplained, by E . D . Babbitt, D .M . P rice, postpaid, 25 cents. Babbitt 8:

C o .,
1 4 1 E ighth S t., N . Y .
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6. T he S tupidity of I nvestigators of these fine forces may be

seen in the case of a number of positive S kepticalperson s as

they get around a sensitive subject
, and perhaps taking him by

the hand w illlaugh and jest and Show their incredulity as they

require him to see through solid matter. S ometimes they w ill
practice deception upon him

,
for a sen sitive is generally in so

negative a condition that he can easily be psychologized to be

lieve and admit almost anything that a positivemind may desire,
and so w hen they sometimes succeed i n making him admit a

falsehood, they chuckle over the matter and declare that imag ina

tion or suggestion is allthereis of it. Instead of exulting thus in
their ow n supposed shrew dness, they S hould mourn over their

supreme folly, and ignoran ce oflaw
,
and the w rong they do to

a divine cause. T he author, in most cases, cannot see clearly
w ith this i nner vision if a S ingle person is in the room,

and w hile
charged w ith theselightn ing ethers suffic ien tly to see the glo
rious colors andlights of the in terior w orld, the ten sion of his

system w illbe so great and his sen sibility so keen that a sound

like the dropping of a pin w illsometimes make him start and

w illcompletely dissipate allcolors and forms . I have seen a

lady w hile in this sen sitive condition
,
throw n in to spasms by the

falling of a smallarticle of furn iture, and very few sensitives in

the w orld can exhibit their pow ers before a noisy audien ce w ith
any success. Investigators should have a supremelove of truth

and should be able to remain en tirely passive at such times .

XXI . S UMMA T I O N O F PO I N T S 1N C HR O MO -M E N T A LI S M .

I fntellect is the culmination of pow er , and may hea/fected indirectly
hy ordinarylight, stillmorehy odicllight, and most of allhy thepsychic

light w hich is thedirect messenger and servan t of the spir it in its rela
tio ns to theoutw ard w orld.

2 . T hepsychiclights and colors are inexpressihly hea t/tif uland man i
fest the infl n ite activities of nature unseen hy ordinary eyes.

3 . This higher vision exalts the conception and show s that there is a

grander universe w ithin the visihle w hich is the realcosmos .

4 . T housands of persons areahle to see thesepsychic colors .

5. They revealthepr imarylaw s of f orce. When scientists dw ellonly
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among thecoarser grades of matter , they dealw ith theouter shellof things,
andf ailtofind the r icher hernelw ithin .

6. T hislight renders opaque substances transparentf rom itspow er to

penetrate them,
and hence those w ho can get in rapport w ith it becomew hat

is called clairvoyant. 2he C ommittee of theF rench R oyalA cademy rec

ognized thisf act, and M aj or B uchley developed 1 48 persons so that they

could read sentences shut up in boxesor nuts . .

7 . O rdinary sleep is caused by draw ing the vitalethers
,
and w ith

them theblood aw ayf rom thef ront bra in in to the cerebellum and body ,

thusleaving thementalpow ers so inactiveas to be unconscious
,
w hile som

n isciencc
,
or thelucid magnetic sleep not only calls these coarser vitalethers

aw ay , but br ings into action thefiner inter ior f orces w hich beingmoresw if t

andpenetrating causegreater heenness of mentalpow er , and, w hen supi

ciently developed, cla irvoyance itself.
8 . T hislucid condition is of ten induced by f astening the mind on some

near or distant obj ect to draw thefiner ethers outw ard
,
and i s sometimes as

sisted by dow nw ardpasses to draw the coarser ethers aw ay f rom thebrain .

9 . T hesepsychicforces can bless manhind by open ing up a sublimer
vision of thepossibilities of theun iverse and of humanlife, by controlling
physical, mental, and moraldiseases in a very remarhable w ay ,

and by

I O . S elf- 1’sychology , or S tatuvolence, is a condition w hich is brought

about by getting in rapport w ith thesepsychicf orces, w hen by thepow er of

the w illthe subj ectcan causeallsensation tocease in apartor thew holeof
his body , or curedisease, or permanently correct many of his mentaland

I 1 . E very part of the intellectual
,
moral

,
or passionalnature can be

aroused into greater action
,
or subdued into a feebler action by charging

diyferentportions of thebra in and body w ith thesepsychic f orces w ith the

hand
,
or otherw ise, or by draw ing them of When the subj ect is in a

somnambulic or other w ise sensitive condition
,
eachpart of the brain so

touched w illarousea specialand intensehind of thoughts andfeelings eu
tirely difl ierentf rom every other part, thus show ing that thebrain has its

specialorgans, or regions of specialmentalcharacter istics. T hepsychic

colors w hich vary in dij é rentparts of the brain in harmony w ith these

organs, also confirm the same idea .
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2 0 . A human being must have specialorgansfor specialoperations of
.themind as tr uly asf or w alhing, sceing, hear ing, etc.

2 1 . ZVo vision can ever ta/zeplace w ithout an eye, or w ithout a grade

oflight adapted to that eye, as [Vaturenever w orhs w ithout instruments
,
and

never violates in one department of being thegenerallaw w hich shef ollow s

in another . T hisfiner vision then show s that w ehave afiner eyethan the

outw ard
,
to w hich this more exquisitelight is adapted, and having eyesof

this super ior in ter ior character w emust have a w hole body to match them,

a f act that is abundan tly proved by the revelations of this diviner light
i tsemw hich has of ten por trayed thehuman double.

A fter giving allthese facts and deduction s
,
w ill“ not the

reader indulge me in onelittle s peculation ? A s w e have this
finer body w ithin the coarser

,
and composed of materials w hich

are never know n to decaylike gross matter, and w hich
,
as w e

have seen ,
must be V italized by a spirit incomparably finer still

,

is it n ot reasonable to suppose that w hen itlays aside the

outer garmen t at death
,
it must rise by its

u

ow n gravity,
in

case i t has been suffic ien tly refined by a true

.

and purelife
,

in to higher realms of space, some distance above the earth,

w here allthings exist in a much more etherealand exqu isite

condition ? I n C hapter F ourth
,
V I I , w e have seen t hat in the

ever refin ing and radiating processes of nature
,
the more eth

'

e

realportion s of allmatter are being throw n off in to S pace, that

exquisitelight and fin e elemen ts of oxygen ,
carbon ,

sodium,

lime
,
silex

,
hydrogen ,

n itrogen and other elemen ts of our earthly
soilsend thei r emanation s upw ard in to the atmosphere, and

becoming stillmore etherealmust r ise even higher than

w hat w e usually callour atmosphere, for allthings must r ise
in proportion as they becomelight and airy. N ow is it not

reasonable to suppose,
nay, must it not be almost a certain ty,

that the immen se play of chemicalforces through these upper
realms

,
must have segregated and aggregated vast masses of

these exquisite particles of earthly matter, un tilislands, con
tinen ts

,
and perhaps almost a con tinuous belt- w ork of this divine

Kingdom of the F ather have been thus con stituted R eichen

bach’s sen sitives ascertained how much more brillian t w ere the
odiclights and colors w hen the atmosphere w as removed

,
and

w e may imagine how superbly fascinating must be the psychic
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grade oflight w here no gross elemen ts in tervene. D oes it

strike you that this celestialzone w ould interfere w ith the

brightness of the sun
’
slight on our earth S o far as it w ould

affect it at all, it must increase this brillian ce, for w e have seen

that w e cannot get any effect oflight except w hen theluminous
ethers pass l

through chemically formed particles of matter w hich

w e callluminelles, and w hich float in our atmosphere. T hus

w e have our radian t celestia crystallized and developed on

naturalprin ciples . But w e have n o heavenly realm yet un til
w e can getlandscapes, and flow ers

,
and trees

,
andlakes. C an w e

get theseon naturalprinciples ? Why n ot ? We have simply a

more exquisite soil, made up of the emanation s of theearthly
soilitself . I f flow ers and trees w illgrow from our coarser and

more inert earthly soil, how much more rapidly should they

grow from this very soilin its fine and more active condition s

w hen transferred to these more pow erfulrealms
,
and if the

w ater of the ear th is beautiful, how much more beautifulmust

its finer coun terpart be in the higherlakes . T hink you it

w ould be too cold there for vegetation and humanlife ? But

the coarser grades of heat and cold w hich rule here, have n o

effect on the finer condition s . T he fine thermaland electrical
rays that radiate from everything w ould be j ust su ited to the

co ndition s there.

~ T helight of the sun
,
moon

,
and stars w ould

not bevisible in its presen t form. O nly their subtler rays w ould
be seen and felt. T hus atlast

,
may w e not have some con cep

tion of H eaven ,
how it has been formed, and w hat its materials

,

glorious conditions, andlocati ons are ? L ocation s
,
I say, be

cause there must be portions far
'

higher and finer than those I
have been describing su ited to condition s of advan cemen t, for
man must ever pass on w ard and up w ard tow ards the Infin ite
Perfection as etern ity glides along. I s not this the realm that

John of Patmos saw w ith his inner vision
,
a portion of w hose

sublime simplic ity oflanguage I w illquote A nd I saw a new

heaven and a new earth for the first heaven and the first earth
w ere passed aw ay. A nd I John saw the holy c ity,

now Jerusalem, coming dow n from G od out of heaven . H aving the glory
of G od and herlight w aslike un to a stone most prec i ous, evenlike a j asper stone

,
clear as crystal, and the c i ty w as pure goldlike unto clear glass, and the foundations of the w allof the
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c ity w ere garn ished w ith allmanner of prec ious stones. A nd?

he show ed me a pure r iver of the w ater oflife, clear as crystal.
A nd there shallbe no n ight there

°

and they need no candle,
neitherlight of the sun for the L ord G od giveth themlight
and they shallreign for ever and ever. We have seen that

around alow ,
or selfish or impure character, there aredark and

heavy emanations, and untilcleansed from such conditions
, the

spirit must be too gross to gravitate into the higher realms of

being. I have ven tured to speak of this celestialrealm after

w hich so many human hearts have aspired, and w hich so few

have any con ception of. A nd can this be called a mere spe
'

cula
tion ? H ave I not built upon the know n facts, analogies and

law s of things D id not the Brahmin icalsacred w riter far back

in themisty ages of thepast get a glimpse of thisland of beauty,
w hen he exclaimed rapturously ° Where there is eternallight
in the w orld, w here the sun is placed in that immortal

,
imperisha

ble w orld, place me, O S oma ! Wherelife is free, in the third
“

heaven of heaven s, w here the w orlds are radian t, there make

me immortal!” (R ig Vedas, [580 B C . )
L et us pause a momen t and see how light 18 used i n various

ages to typify the S upreme Being, and the most exalted of all
conceivable qualities and objects.

I n the portion of the H indoo sacred w ritings called the

BH AG V AT G E E T A ,
w ritten according to S irWm Jones 3 0 0 0 years

occurs the follow i ng sublime passage . T he glory and

amazing splendor of this mighty being, may belikened to the
sun r ising at once into the heaven s, w ith a thousand times

more than usualbrightness.

if *6 T hou art the S upreme

Being,
incorruptible, w orthy to be know n T hou art prime

supporter of the un iversalorb I see thee w ithout begin

n ing, w ithout middle, w ithout end ; of valor‘

infin ite ; of arms

innumerable ; the sun and moon thy eyes thy mouth a flaming
fire, and the w hole w orld shin ing w ith thy reflected glor ‘

y
'

(Charles Withen s T ranslation . )
T hat All- pervading S pirit, w hich giveslight to the visible

sun , even the same in hind am I , though infin itely distant in
degree. (R ig Vedas . )

Zoroaster, w hose period oflife i s variously estimated at from

560 to. 1 3 0 0 years B .C . calls G od (O rmuzd) the S elf L uminous,
"
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V I S IO N

I . G ENERAL M AC H I NERY O F T H E E Y E .

1 . Before bidding adieu to my reader, I must give a brief ac

coun t of the machinery of the eye, and the generalprocesses by
w hich the sen sations oflight and color are commun icated to the
mind. V ast volumes have been w ritten upon the eje, and its
condition s and diseases, but this w ork has already expanded be

yond my in ten tion s and I can give only a generaloutli ne of the

subject
,
in w hich I shallaim to embody some usefulhin ts and

to clear up w hat I deem to be a radicalmisapprehen sion among

scien tists, w ith referen ce to the generalphilosophy of vision .

2 . S ome of the L eading Parts of the E ye may be seen in

fig. 197 , and are as follow s : I
,
the cornea , a hard tran sparen t

coat in fron t of

theeye and reach
ing about one

sixth of the c 1r

cumferen
‘

ce of the

w hole eye. I t has

been compared to
a w atch crystal,
w ith each end

merging into the

sclerotic coat of

theeye. 2 , the iris

or colored portion surrounded by the w hite of the eye.
,

T his has

a hole in themiddle called thepupil, through w hichlight passes to
the inner portion , and consists of a great number of radiating
muscular fibres w hich con tract and expand so as to make the pupil
increase or dimin ish in size in proportion as thelight becomes too
feeble or too in tense. 3 , is the aqueous humor of the an terior

chamber, back of each end of w hich is theposteri or chamber, oc

F ig. 1 97 . T he E ye.
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cupying the: triangular space. 4 ,
the C rystalline L ens enclosed

in its capsule, a nd being moreconvex on theposterior than on the

anterior side. T his beautifullen s is very elastic, and being more

densethan the aqueous humor in front
,
or the vitreous humor be

hind, has greater refracting pow er than they, and performs an im

portan t office in helping to con cen trate the rays of the external.
w orld to a focus on the retina ; 5, is a c ircular sinus called the
Canalof F ontana 6, Canal0 f Pettit 7 , the ciliary processes are

folds, 60 or 7 0 in number, of the front margin of the choroid coat

and terminating externally in the iris 8, the ciliary muscle is a

c ircular band of un striped fibres connecting the j unction of the

sclerotic and cornea w ith the choroid coat, and acting upon the

c iliary processes and crystallinelen s ; 9 , the retina, the most

w onderfulof all, is the in nermost coat of the eye. I t is the ex

quisite curtain ,
hung over the w hole back of the eye and extend

ing around the sides to the c iliary processes near the fron t, upon
w hich the sunlight pain ts its pictures of the outw ard w orld

,
just

as pictures are pain ted upon a photographic plate, the eye itself
being often compared to a camera obscura. I ts processes w illbe
described hereafter ; 1 0 ,

the ciliary z one, or z one of Z inn , is a r ing
of folds radiating around the crystallinelen s, and fi tting in to the
ciliary processes I I , the sclerotic or hard coat of the eye, com

mences w here the bulge of the cornea ends, is seen a short dis

tan ce as the w hite of the ey e, and is perforated by the O ptic nerve

behind. I t has grooves for the c iliary nerves, and the muscles of

the eye
- ballare inserted in to it 1 2 , thechoroid coat forms a back

ground for the retina, and being supplied w ith a black pigment
there is no danger of a confused reflection of rays through the

retina. T he folds of the fron t margin of the choroid constitute the
ciliary processes w hich form a c ircle around theedge of the crystallinelens behind the iris 1 3 , the vitreous humor , a clear jellylike
substance, w hich forms about four- fifths of the w hole eye

- ball.
I t is enclosed by the hyaloid orlimiting membrane of the retina
I 4 ,

is a depression of the retina, sometimes called theyellow spot

of S cemmer ing , or the f ovea cen tralis
,
and is the poin t of most

distinct vision . I t w illbe described hereafter ; 1 5, is sometimes
called the punctum coecum , or blind spot of the eye, being the

entrance of the optic nerve. T his nerve in each eye en ters on

the posterior part somew hat near the nose.
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3 . F ig. 1 98 gives a transverse section
of the fron t portion of the eye I , being
the divided edge of the sclerotic, choroid
and retina 2

, the pupil; 3 the iris

4 , the c iliary processes and 5, the scol
‘loped border of the retina .

4 . T he machinery of the eye is still
better seen in fig. 1 99, in

» w hich a con

Flg. 1 98. T he I ris, C iliary P ro siderable of the harder sclerotic coat is
cesses’“etc'

cut aw ay S O as to Show the more in teri or
choroid w ith its veins sw eeping around in

”

such curves and

w hirls of form that they have been termed vasa vorticosa . T his
net w ork of veins, forming as they.

.

-do a
‘

bed upon w hichlies the
great system of nerve fibres in the retiha,

must be attended

w ith aplay of vitalethers w hich
have an an imating effect upon

the retina itself . A smallpor
tion of the ciliary muscle i s

show n , together
'

w ith some of

the c iliary nerves w hich con

duct the vitalelectricity to it,
and by causing it to con tract,

in fluencethe S hape of the crys
tallinelens itself, w hich is a

matter of immense importance,
as w e

'

shallsoon see. T he

extra bulge of the eye con

stituting the iris and pupilis
F ig. 1 99. T he C horoid and Iris enlarged.

’

represented in the Cllt. T he

black pigmen t w hich abounds in the choroid of
,
allordinary

eyes is absen t in the eyes of albinos and rabbits
,
and hence their

reddish appearan ce as the unconcealed blood of the capillaries
of the choroid and iris thus become visible.

5. R ef ractive M edia . T he cornea, aqueous humor, crystallinelen s and vitreous humor constitute the refractive media of

the eye. If the habits oflife are gross, w ith too much r ich and '

greasy food, tobacco and stimulus, and toolittle exerc ise, air and
sunlight, these media frequen tly become clouded and impure,
and the vision consequently impaired.
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four lines by w hich tw o horses are guided, thelines of each

s ide passing, to both horses . S ome fibres cross. from the.

retina of one eye- ballto the other some from one S ide of the

brain to the other some from the eye on one S ide to the brain
on the other ; and some from each eye

‘

to the same S ide of the

base of the brain .

”

(H artshorne ) H uxley does not con sider
the Olfactory and Optic N erves as true nerves

, but rather pro

cesses of the brain . T he olfactory pair are prolongation s of the
cerebralhemisphere ; the opti c pair, of the w alls of the third
ven tricle and it is w orthy of remark, that it is only these tw o
pair of w hat may be called f alse nerves w hich ari se from any

part of the brain but the 'medulla oblongata— allthe other true

nerves, being indirectly or directly _

traceable to that part of the
brain

,
w hile the olfactory and optic nerves are not so tracea

ble.

” “ I t is generally admitted by physiologists, says
:

D r .

S herw ood, that the optic nerves terminate in the corpora

quadr igemina ,
w hich are

,
in fact, their proper ganglia; T he

corpora quadrlgemina are in close proximity to the third ven ~

tricle.

I I . T H E R E T I N A C O N S IDE R E D I N D E T A IL

I . M icroscopic V iew of the R etina . T he retina i s a mem

brane so thin that it w ould require from 80 to 2 0 0 of them t o

make an in ch in thickness, according to w hich part of it w e

con sider, and yet
r

w hen looked at throtigh the microscope w e

find it alittle w orld of w onders . I have draw n fig. 2 0 1 from

H enle, w hich is approved and adopted also by H elmholtz. T hi s
,

at first sight,looks alittlelike a combination of hills
,
valleys,

ravines and rocks, but the w hole could be nearly covered by a

good S ized pin head, and con stitutes the main part of theyellow
spot in the middle of the retina, at 1 4 ,

fig. 1 97 , w here alone is the
poin t of perfect vision . I n order to the finest chemi calaction
n ature has created a fine variety of the blue-

gray fibrous matter

and reddish-

gray ganglion ic cells extending from the in sidelimita
ing membrane at I , w hich comes in con tact w ith the vitreous

humor
,
to the cones and rods at 7 , w hich c on stitute the outside of

the retina. I say cones and rods , although the rods are omitted.

for w ant of room. T he cones here areless than a 1 0
,
0 0 0 th
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part of an inch in thickness, and the rods are stillmore slender .

E ach rod and cone has its ow n nerve-fibre w hich passes on

through the optic nerve to the brain ,
and H elmholtz states that

there are a quarter of a million of these nerve fibres connected

w ith the retina. C onsidering that there is not only this vast
number of nerve fibres, but

'

various veins, arteries and other

matter passingthrough the O ptic nerve, w hich is about the S ize

of a pipe stem,
w e may see w ith w hat an amazing refinemen t

nature developesher processes, dealing w ith an infin ity of objects

as easily as w ith a S ingle one. I w illquote a passage from

H elmholtz
,
descriptive of the retina, and of this cut We

must now speak of the curtain w hich receives the opticalimage

w hen brought to a focus in the eye. T his is the retina, a thin

membranous expan sion of
'

the O ptic nerve w hich forms the

innermost of the coats of the eye. T he optic nerve is a cylin
dricalcord w hich con tai n s amultitude of m inute fibres protected

by a strong tendinous S heath. T he nerve en ters the apple of

the eye from behind, rather to the inner (nasal) S ide of the

middle of its posterior hemisphere. I ts fibres then spread out

in alldirection s over the fron t of the retina. T hey end by

becoming connected
,
first w ith ganglion cells and nuclei

,
like

those found in the brain ,
and secondly w ith structures not else

w here found, called rods and cones . T he rods are Slender cylin
ders the cones, or bulbs, somew hat thicker, flask- shaped struc

tures. Allare ranged perpendicularly to the surface of the retina,
closely packed together, so as to form a regular mosaiclayer
behind it. E ach rod is connected w ith one of the mi nutest

nerve fibres, each cone w ith one somew hat thicker . T hislayer
of rods and bulbs (also know n as membrana yacobi) , has been

proved by direct experimen ts
'

to be the really sensitivelayer of
the retina, the structure in w hich alone the action oflight is
capable of produc ing a nervous excitation .

“ T here is in the retina a remarkable spot w hich is placed
near its cen ter, alittle to the outer (temporal) side, and w hich
from its color is called theyellow spot. T he retina is here some

w hat thickened, but in the middle of the yellow SpO t,
‘lS found a

depression , the f ovea cen tralis
,
w here the retina is reduced to

those elemen ts alone w hich are absolutely necessary for exact
V i sion . F ig. 2 0 1

, from H enle
,
show s a thin transverse section
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of this centraldepression made on a retina w hich had been har
dened in alcohol. I . (L amina hyalina, membranalimitan s) is an

elastic membrane w hich divides the retina from the vitreous.

T he bulbs '

(S een at 7 ) are here smaller than elsew here, measur
ing only the 40 0 th part of a millimeter ‘

in diameter, and form a

close and regular mosai c . T he other more or less O paque
elements of the retina, are seen to be w anting, except the cor

puscles (6) w hich belong to the cones. A t 5 are seen the fibres
w hich un ite these w ith the rest of the retina. T his con sists of

alayer of fibres of the O ptic nerve (n ) in fron t, and tw olayers of

nerve-cells (2 .and know n as the internaland externalganglionlayers, w ith a stratum of fine granules (3 ) betw een them. All

F ig. 261 . T heFovea C entralis, or P it
h

of the R etina.

centralis , and their gradualthi n n i ng aw ay at its borders is seen

in the' di
’

agram . N or do the blood vessels en ter the f ovea , but

end in a circle of delicate capillaries around it . T his f ovea or

pit of the retina
,
is of great importance for vision ,

since it is the

spot w here the most exact discrimination of distances is made.

T he cones are here packed most closely together and receive

light w hich has not been impeded by other semi- transparen t

parts of the retina. We may assume that a S ingle nervous fibril
run s from each of these cones through the trunk of the optic

nerve to the brain
,
w ithout touchingits neighbors, and there

‘

produces its S pecialimpression , so that the excitation of each

individualcone w illproduce a distinct and separate effect upo
‘

n

the sense.

”

(P opular L ectures on Tcientific S ubj ects, by I I .
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w hich the fullsensation oflight is produced. T hi s i s evident
from the fact that the blind spot is fullof nerve fibres, but has
no cones or rods

,
w hile the yellow S pot is fullof close set cones,

but has no nerve fibres at allat one poin t. O ther facts could
be adduced in proof

, but these are suffici en t here.

I I I . T H E S E N S A T I O N O F S I G HT .

I . The S ensation of S eeing an O bj ect includes the follow mg
things : I st, the object itself w i th i ts form

,
size, color and position ;

2 dly,
light reflected or projected from the object in to the eye

3 dly, the image carr ied by thislight, received as a finer inverted
picture, and then repelled onw ard t hrough the O ptic nerve fibres
by mean s of the rods, cones and ganglion ic nerve cells

, 4thly,

this inverted and exquisite image again received at the great

inner pole of the brain at the third ven tr icle ; 5thly, this image

is reflected once more from the thi i d ven tr icle
,
to allthephrenal

organs in the gray matter of the brain (see C hap . T en th,

XV I I) , for them to take cogn i zance of according to their

character. T hat the sensor ium i s i n the reddish-

gray matter of

the outer brain near the j un ction of the w hite matter, i s almost

a certain ty, as allphysiologists admit that sen sation and in tellect
reside in this gray matter, w hile from the prin c iples of chemical
affin ity w e may kn ow that the greatest action w ould naturally
occur w here the tw o affi—n itive kinds of matter j oin .

2 . H ow can w esee objects in their
—

right position aslong as

it is w ellknow n that allimages received upon the retina must

be inverted both vertically and .horiz on tally, that is the top of an

object must be at the bottom of the retina and its r ight S ide at

theleft of the retina
,
an d V i ce

' versa T his has been a puzzle
for ages and is stillun settled. T hose w ho are unfamiliar w ith

O ptics may see the process by w hich an arrow
,
for instan ce,

w illhave its image inverted through the refracting media of the

eye, bylooking at fig. 2 0 2 . I t is often said that w elearn to see

things r ight S ide up by experien ce, w hich is quite absurd, as w e

maylook at a thing for fifty years and w e cannot make itlook
differen t from w hat it is, how ever much w e may think it ought

tolook differen t ; thus w e cannot make blacklook w hite, or a

c ircle turn in to a triangle, or theleft S ide of ourselves seem
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o ther than the right S ide w hen w elook in to a mirror
, for all

things do not exist merely in the mind or its fan c ies, w hatever
our idealistic dreamers may think . I t seems to me that the

revelation s of this finer vision give us the key to this mystery,
i nasmuch as they S how us that the differen t men taland sen sory
forces go to the cen tre of the brain at or near the 3 d ven tricle

,

w hich is a great radiating as w ellas receiving cen ter
,
and being

there reflected to allparts of the externalbrain through the

countless fibres of the w hite substance
,
the image becomes thus

reinverted
,
so to speak, and assumes its proper position . T his

last reflection ,
it should be understood

,
is a finer grade oflight

t han the outw ard
,
for the outw ardlight stops at the retina

,
and

F ig. 2 0 2 . InverS I O ii of O bjects upon the R etina.

o nly the finer in teriorlight w hich it sets in motion can pass on

to the sen sorium in
'

the brain , j ust as the odic light w hich
magnetism or sunlight sets in motion can pass on beyond these

elements
,
as S how n by R eichenbach,

and by this w ork . I have

already illustrated this refin ing process by Bell’s T elephone,
w hich by the aid of a diaphraghm and magnet is able to convert

the coarser w aves of the human voice into the finer electric
w aves w hich pass along the w ires. S uch

,
too

,
is the process of

hearing and of allother sen sation s, as w e cannot influence the

exqu isite domain of intellect and con sc iousness w ithout the use

o f ethers correspondingly exquisite. H uxley says that the

optic pair of nerves are prolongations of the w alls of the third

ven tr icle.

” If so,
the exqu isite images pain ted bylight on the

"

retina arecarr ied very directly to the great cen tralpole.

IV . T H E PE R C E P T I O N O F C O LO R S .

I . H ow T ones are P erceived. I n the S piralstaircase
,

of

the cochlea of the human ear
,
according to D r . A ustin Flin t

, J r . ,

there are 3 50 0 outer rods of C orti, and 52 0 0 inner rods
,
w hich,
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resembling the keys of a piano, are supposed to take cogn izance
of pitch in music as they certainly vary in S ize andlength.

T here is also a great variety of hair-like appendages to nerves
w hich H elmholtz con jectures are made to give vibrations that

an sw er to the externalsounds, and are connected w ith the rods

of C orti .
2 . H ow C olors are P erceived. I n much the same w ay, as

suggested by H elmholtz, the almost Countless rods and cones

thatline the outer surface of the retina
,
are presumed to receive

differen t grades of colors
, and to convey them by about

nerve- fibres to the brain . T hus w emay suppose alarge number
of rods and cones of a character to receive allthe grades of red,

alarge number more for red- orange, orange, yellow - orange,

yellow and allother colors . H ow ever much man may advance

in the perfection of his faculties in a future and more complete
state of being, he w ould seem to have a suffic ien t basis

‘

for the

w hole even in the presen tlife. M ax S chultz
, says H elm

holtz, has discovered a structure in birds and reptiles, w hich“

man ifestly corresponds w ith w hat w e should expect to find. I n

the eyes of many of this group of an imals thereare found among

the rods of the retina, a number w hich .con tain a red drop of

oilin their an terior end, that, namely, w hich is turned tow ard

thelight ; w hile other rods con tain a yellow drop , and others

none at
'

all. N ow there can be no doubt that redlight w ill
reach these rods w ith a red drop much better thanlight of any
other color, w hile yellow and greenlight , on the con trary, w ill
find easiest entrance to rods w ith the yellow drop. Bluelight
w ould be shut o ff almost completely from both, but w ould affect

the colorless rods allthemore effectually. We may,
~ therefore,

w ith great probability,
regard these rods as the thermalorgans.

of those nervous fibres w hich respectively convey impressions of

red, of yellow and of bluelight ” (p . I have quoted the
above to show the great value of the idea as illustrating a greatlaw of vision , and the great error of the ideaof supposing that
a red element in the rods and cones w ould attract redlight a
yellow element, yellow light, etc . I n C hapter F ifth,

'

XX,
w e

have seenw hat an overw helming array of facts there is to S how

that i n a perfectly free in teraction of forces, .colors w hich have

a chemicalaffin ity for each other attract, w hile those w hich are
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idea offatigue then C hevreul, H elmholtz
,

- T yndall, and allthe
rest of the w riters, both E uropean and A merican , have follow ed
in the same track . N otice the follow ing from H elmholtz :
When the en tire retina becomes tired, as w hen w e spend some

time in the open air
,
in brilliant sunshine, it becomes insensible

to w eakerlight, so that if w e pass immediately in to a dimlylighted room w e see nothing at first w eare blinded, as w e call
it, by the previous brightness. A fter a time the eye recovers
i tself, and atlast w e are able to see, and even to read, by the

same dimlight w hich at first appeared complete darkness .

”

T his philosopher found this matter allreasoned out for him and

so did not stop to think for himself, or his keen perception w ould
have perceived its incorrectness i n a S ingleminute. H e must

,know that a healthy eye can remai n allday in the out- doorlight
w ithout fatigue, and it w ould seem as if he must know that When

theeye is surrounded by brightlight, the pupilat once closes
up so nearly as to shut out much of thelight, so that the streams

that strike the retina may not be too severe, w hile in a dark
room the pupilexpands w idely before enoughlight can be

admitted to see objects plainly. I t is clear enough that if one

comes in from a brightlight w ith the pupilalmost closed, his
eyes cannot at first receivelight enough to see un tilthe pupil
has had time to expand. E very child, I suppose, haslaughed to
see how the pupilof a cat

’
s eye w illclose up w hen alight is held

near it
,
and expand w hen held farther off, and human eyes w ofk

on the same plan “

only w ithless rapidity. T he cause of this
seems evident enough, and is provided for by nature in the fol
low ing skilfulmanner When anylight becomes very in tense,
the yellow is predominan t w hich, being thermaland expan sive,
causes the sensitive retina to expand, and this by a reflex action

causes the iris to w iden untilthe orifice of the pupilbecomes
almost closed ; w hen thelight is removed, the stimulus ceases

and the iris contracts untilthe pupilbecomeslarge. But the

fact that a human pupilcannot expand quite so rapidlyas a cat
’
s

and con sequen tly must blind him alittle w hen he passes from a

bright to a dark place, Should notlead H elmholtz and T yndall
to suppose that the retina is in any Way fatigued.

4 . H elmholtz considers that the foregoing
'

S how s how the

w hole retina may become fatigued. F arther along he
'

says
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I t is possible to produce a partialfatigue of the retina in

another w ay. We may tire it for certain colors only by expos

ing either the en tire retina, or a portion of it for a certain time

(from half a minute to five minutes) .

to one and the same color .

A ccording to Y oung
’
s theory, only one or tw o kinds of the O ptic

nerve fibers w illthen be fatigued, those namely w hich are

sensitive to impression s of the color in question . Allthe rest

w illremain unaffected. T he result is that w hen the after image

appears red, w e w illsuppose, upon a gray back ground, the

un iformly m ixedlight of thelatter can only produce sen sations

of green and V iolet in the back part of the retina w hich has

become fatigued by redlight. T his part is made red blind for
the time. T he after image accordingly appears of a bluish .

green ,
the complemen tary color to red. I t is by this mean s that

w e are able to produce in the retina the pure and primitive sen sa

tion s of saturated colors.

5

If, for in stan ce, w e w ish to see pure
red, w e fatigue a part of the retina by the bluish green of the

spectrum,
w hich is the complementary color of the red.

”

H aving thus reasoned from false prem ises he con cludes that

the quality of our sen sation s and especially of our sen sation s of

sight, does not give us a true impression of the corresponding
qualities in the outer w orld,” and does not, as w e now see, at

alldepend upon the nature of the externalobject, but solely
upon t he cen tralconnection s of the nerves w hich are affected.

’

We may thus see how m isapprehen sion of the realfacts of

nature maylead even such eminent minds into a theory w hich
makes allthings, espec ially connected w ith sensation

, a mere

subjective matter. We have seen that even these after effects,
w hen the eyes are closed or w hen w elook at a differen t color

,

are S imply reaction s on C hemicallaw s, caused by the external
color itself, ‘

S o that the subjective and the objective, force and

matter, action and reaction , the positive and the negativemust

forever act S ide by
"

side, or not act at all.
5. A nother [My stery of V is ion is solved by the direction of

the fine forces w hich, as w e have seen , en ter more decidedly on

theleft side of the brain and emerge on the right T he follow
inglanguage i s from Brew ster

’
s O ptics

,
p . 4 3 4 : O n . uncover~

ing my right eye and turn ing it to a w hite ground, I w as

surprised to observe that it also gave a colored spectrum,
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exactly the reverse Of the first S pectrum (seen w ith theleft eye) ,
w hich w aspinh w ith ag reen border. T he reverse spectrum w as
a g reen w ith

.
a pinhish border . T his experimen t w as repeated

three times and alw ays w ith the same result, so that it w ould
appear that the impression of the solar image w as conveyed by

the O ptic nerve from theleft to the right eye. S ir Isaac N ew

ton supposed it w as his fancy that tran sferred the image from
hisleft to his right eye.

”
T he foregoi ng i s a str iking confirma

tion Of the etherio-atomic process w hich gives colors in one

direction exactly the contrast of those in the other. H e sees

pink surrounded w ith green w ith theleft eye, then on
'

shutting

theleft eye and gazing on a w hite ground w ith the right, sees

green surrounded w ith pink, j ust as - _ w e might expect, as illus
trated in fig. 49 . T he first part of the experiment i s given i n

chapter F ifth, XX ,
16.

6. Color Blindness may be caused by the imperfect w orking
of a portion of the rods and cones of the

’

retina, or from the

fact that the humors of the eye may be absorptive of certain

colors and thus must preven t them from passmg on to the

retina and brain . S ome can see only yellow and blue some

w illlook at the spectrum and see only a dim spot on the place
of the red some can distingu ish only w hite and black, having
no distin ct perception of chromatic hues ; some cannot tella
red from a blue, or purple fruit from thegreen

.leaves, and a red

blind S cotch clergyman w as about to
'

buy scarlet cloth for his
gow n supposing it tobe black. M any persons are unfit attend

ants at railw ay station s from their inability to distinguish the

color of
”

signallights . I n E dinburgh color blindness affects

over I 7 per cen t. of the population ; in E ngland, 8 to 1 2 per

cen t., in Prussia per cen t. ,
in R ussia or S w eden a much

larger percen tage. I t w illbe found that in all‘ cold climates

like those of S cotland, R ussia, S w eden , S iberia, etc . ,
color blind

'
ness and ordinary blindness are common on account of the glare
of snow in the w inter, and of almost con stan t sunlight in the

summer, from the shortness of the n ights. M . Wartmann says

that color blindness is found only among individuals of the w hite

race,and that but few females are deficient in the perception Of

colors.
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force may sometimes an imate and regulate these muscles w ith
the ends of the fingers, and sometimes surgery is requ ired.

5. A mauros is
,
is nerve- blindness, or paralysis of the O ptic

nerve. A magnetic handlaid on each an terior portion of the

temples, alittle back of the eye, may prOve vitalizing and cura

tive, as the O ptic nerve is reached thus. I have cured infl amed

eyes by putting coolw et fingers over the same region
6. Cataract is the opac ity of the crystallinelen s, O r its cap

sule, Or more frequen tly of both. I t is sometimes cured by vital
magnetism,

sometimes by electricity, and I S most frequen tly op

erated upon by surgery. M uscx volitan tes
,
are theflitting effects

caused at times by mi nute fibres w hich float in the V itreous hu
mor.

A stigmati sm i s unequalrefraction in var ious parts of the

eye ; H emeralopia,
is n ight -blindness ; IVy ctalopia,

is day
-blind

ness A sthenopia ,
is w eak S ight or partialblindness follow ing the

con tinuouslooking upon one object, etc .

8 . When any of thesediseases commence man ifesting them
selves it should be a S pec ialsignalfor purifying the blood, avoid
ing r ich and greasy foods, an imating the w hole system by elec
tricity, man ipulation

,
out- door exerc ise, Shading the eyes, or

using bluishlight in case of irritation ,
etc .

9 . A rtificialL ights , having more of the yellow and orange

prin ciple of carbon than S i nlight, are more irritating to the eyes,
and tend to cause O phthalmic or inflamed condition s. I quote

the follow ing practicalremarks from D r F orbes W inslow :

“ Persons exposed for an unduelength of time to the glare
of brillian tlylighted rooms

,
often suffer fromchronic O phthal~

mia and other affections of the organ of vision . L iterary men ,

from the same
,

cause, areliable to attacks of muscm volitantes
and amaurosis . T ailors

,
seamstresses, shoemakers, jew ellers,

w atchmakers, and, in fact, allw ho w ork by artific iallight, are
subject to ser ious disorders of the eye. Under these c ircum

stan ces they often become acutely sen sitive tolight. A ccord

ing to a distinguished oculist,light is in j urious to the eyes in

proportion as the red and yellow rays prevail. T hese produce

cerebraland visualexc itemen t, follow ed by debility of the retina.

H e suggests as a remedy for the in jurious effects of red and

yellow colors that thelight should be surrounded by a shade
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t in ted blue On its inner surface. T heblue rays reflected from it

w illproduce a tolerably pure and w hitelig ,
ht by their un ion w ith

the reddish yellow rays of theflame. T o effect the same purpose

thelamp Should be enveloped by a glass chimney tinged inside

w ith a very pale blue, or thelight S hould bemade to pass through

a fluid of the same color . A stillbetter arrangemen t has been

devised by a N ew Y ork firm called the C rystalL ight,”
by mean s of w hich every tin t, Shade, and hue can be employed

T his consists of a metalframe, fig. 2 0 3 ,

in w hich are set rods of crystalof any de

sired Color around thelight in cylindrical
S hape. T helight blue are very fine for

reading, w riting, or sew ing by, but if it is

designed _

for very w eak eyes the dark blue
is best. T he green rods are exceedingly
cheerfulas w ellas soothing to the eyes.

T he dark blue, forlighting a room
,
is some

w hat gloomy, but w ould be admirable and

very healing for invalids w ho have neural~
gic or inflammable conditions . A most ex

cellen t arrangemen t, especially for w all
burners, w ould be to have the tran sparen t

crystalrods on one S ide of thelight, and
have thesemerge in to violet, and then blue
for the other S ide. F or sew ing,

w riting, or

for w eak eyes, the blue S ide can be turned

outw ard,
w hile forlighting the room,

in a

socialc ircle, the transparen t S ide w ould be
best . T heselights apply to oilas w ellas
gas burners, and reflect so much light

dow n w ard that paper or sew ing materialcan be illuminated
brightly, w hile the _eye itself is in softlight. T o add beauty the

rods are tw isted into spiraland other gracefulforms, w hich, by

their refracting pow er, give something of the diamond sparkle.

A very excellen t feature about thislight is that its cylindrical
Shape formulates curren ts of atmospheric oxygen , w hich, being
draw n in upon the flame, greatly increases its brilliancy, and de

F ig. 2 0 3 . T heC rystalLight.

D eutsch C o .
, 7 7 0 Broadw ay ; kept also at 3 0 6 R egent S t . , London ,

and 2 2

R ue S t. M artin , P aris.
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stroys the flickering character of gaslight. I n speaking of this
I have no possible in terest except the good of the public, and
shallfreely w elcome anything better w hich may be produced

V I . C O N C LU S I O N .

I . I t is time now to close this w ork
, w hich has been an at

tempt to explore some of the finer realms of the un iverse and

gain some new illumination concern ing nature and humanlife.

F or my reader, w ho
'has follow ed me carefully through allthislong pathw ay, dw elling w ith candor and a truth-loving spirit upon

the array of facts and principles, I confess to a feeling of affec
tion . F or those w ho take up this volume w ith a somew hat carp
ing, dogmatic spirit, and S kipping ever it superficially here and

there w ithout seeing the connected w hole, I havea feeling of

sorrow , confident that they w illin jure themselves and a: good

cause more than they w illme. F or thosealso w ho are indignant
that I have dared toleave old beaten tracks and attack pet theo
ries, I trust I have due sympathy, for they stand w here I myself
stood sometime ago, before I had becomelarge enough to see

more than one side of truth. I t is sad to have to offend peo

ple by attacking their pet theories, or their pets of any kind,
but w hen I see people making a pet of a rattlesnake, I feellike
w arn ing them of their danger, and especially if I see them taking
to their heart a falsehood, I w illw arn them of that w hich is still
moredangerous than the rattlesnake, and I w ould be unkind not

to do so. I n passing this
‘ book over to the w orld, I w ould say

that it w illbe grief indeed if, by my w ritings, I shallever mislead
any of my dear fellow - beings, for they are already quite enough
befogged w ith darkness and superstition , and on the other hand

it w illbe a joy unspeakable if I can guidemany upw ard into
higher and holierlight.
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554 I N D E X .

C hateaubriand—passage from,
2 9.

C hevreulon color
,
2
, 7o, 75.

his harmony of contrast in colors
,
69.

C HE M I C A L A F F I NlT Y— ignoranceconcern
ing, 8 1 .

its basiclaw s explained, 1 45.

chemicaland non - chemicalatomic un ion
,
1 46.

tw o greatleading forms of atoms
,
I 4 7 .

color- change explained, 1 46, 2 64—2 7 0 .

atoms of oxygen , hydrogen , sodium,
etc.

,
1 47 .

electricaland thermalatoms
,
I 47 , 1 48.

molecular nature of acids and alkalies
,
1 49.

chemicalaffin ity of colors, I 50 .

S ee C hromo C hemistry, 2 1 6
—2 7 7 .

S ee also C hromo T herapeutics, C hromo

P hilosophy, C hromo Dynamics, C hromo

mentalism
,
V ision

,
and other departments,

for application S ‘

of C hemicalA ffin ity .

C hloroform,
2 3 8.

C HR O MO C HE MI S T R Y
,
2 1 6.

T he S pectra of allknow n elements are here

systematized and given
— S ee Spectrum

A nalysis.

transparent substances most potent, 2 3 5.

transparent fluids, 2 3 5.

electro negative and positive elements, 2 3 6
acids

,
alcohol, chloroform ,

ether
,
2 3 7 , 2 3 8.

transparent solids, —hard, etc.
,
2 3 8.

C H RO MA T I C RE PULS I O N
,

-itslaw
,
2 3 9.

proved by experiments w ith plants, 2 3 9.

by experimen ts w ith colored glass, 2 3 9 .

by P rof. R obt . Hunt’s R esearches
,
2 3 9 .

by action of arterialstimulants
,
2 40 .

by nervous and cerebralstimulants
,
2 40 .

as in emeticslaxatives
,
diuretics

,
etc . ,

2 4 1 .

in chemicals and experiment of M elloni
,
2 42 .

animals and plants in the dark,2 43 .

C H RO MA T I C A T T RA C T I O N (A ffinity) . 2 43 .

the colors w hich afli nitize chemically, 2 43 .

proved by chemistry of w ater
,
2 4 3

by color of sky and ocean
,
2 44 .

by affinities of oxygen ,potassium, etc. ,
2 45.

by experiments of Herschel, etc. 245.

by germination of plants, 2 46.

by formation of chlorophyl, 2 48 .

by grow th of w oodand bark, 2 49
by experiments w ithlights, 2 49.

by grow th of flow ers, 2 50 .

by flow ers inclin ing to the sun , 2 50
by harmonic con trasts in nature

,
2 51 .

bylaw s of vision— Brew ster, 2 51 .

K

by anti—inflammatory substances
,
2 53 .

by nervines, anodynes,
‘

astringen ts, 2 53 .

by certain colors w ithlunatics
,
2 55.

by photography
— its mystery solved

,
2 55.

by homeopathy
— its truelaw proved, 2 56.

theMA T E RI A L of S U N LI G H T proved, 2 59 .

elements discovered in the sun , 1 87 , 2 62
materialof each color given , 2 62 .

M E T A C H R O M I S M ,
or color change, 264 .

w hy colors arelost in compounds, 2 64
thelaw of binary compounds, 2 64, 265.

progressiveColor change explained, 2 66
w hy acids induce redness, 269 .

w hy alkalies tend to develop blue, 2 69 .

H I G H E R C O LO R O C T A V E S proved, 2 7 0 .

by Spectrum analysis, 2 70 , 2 7 1 .

R oscoe
,
S tokes

,
Herschel, Hunt, etc., 2 7 1

by fluorescence, etc. R oscoe
,
2 7 1 .

by thefiner interior vision , 2 72 , 2 7 3 .

scale of visible, odic and psychic colors, 2 73 .

thermelor heat-color described, 2 73 .

color as related to taste, 2 74 .

complex ion as influenced by sunlight, 2 75,

summation of poin ts, 2 76
—2 78.

B R O MO DY N A M IC S
,

higher colors and forces. T yndall, 4 1 5.

R eichenbach and odiclight, 4 1 6.

eminent men w ho advocate it
, 4 1 6.

experiments w ith sixty persons, 4 1 7 .

N A T URE of O D I C L I G H T and C O LO R
, 4 1 8like ordinarylight only finer, 4 1 8 .

has its corresponding atmosphere, 4 1 8 .

may appear in allknow n objects
, 4 1 9 .length of odic flames

, 42 0 .

odic polarization , 4 2 1 . r

odic color and temperature, 42 3 .

revealthe innerlaw s of force
, 42 3 .

metals
,
sunlight, moonlight, etc .

, 42 3
influence of solar andlunar rays, 42 4
death in India caused by moonstroke

, 42 5
magnetism and odic force compared, 42 6.

odic colors from poles of a magnet, 426.

make opaque bodies transparent, 42
is odylan imaginary pbw er ? 42 7 .

overw helming proofs otherw ise
, 42 7 ,

w ater charged
— D r . A shburner

, etc. 42 8.

paper charged w ith mystic pow er, 42 9 .

Braid, C arpen ter, etc . , proved in error, 429.

odiclight comprises flu idic forces, 43 1 .

its relation to the A urora Borealis
, 43 1 .

T E RRE S T R I A L DYN A M I C S revealed, 43 2 .

verticalforces,— theirlaw
, 43 2 .

horizontalforces, colored plate, 43 4 .

direction of earth’s electricities
, 43 6.

terrestrialforces in humanlife, 43 6.

physiologicaladaptation to them, 43 7
direction in sleeping, 43 7—44 1
w rong direction pervertsmedicine, 44o
tremendous pow er of fine forces

, 44 1 .

best position for sitting, 442 .

nervous diseases -_ how harmonized
, 442 .

how a city Should be built, 443 .

vegetable grow th, hunger, pain , sleep, 443 .

odic force can be felt how far, 444 .

summation of poin ts in Dynamics, 444 .

H R O M O ME N T A LI S M , 446.

mentality— gran deur of intellect
, 446.

w onderfulbeauty of the P sychic colors, 446.

radiations of the in terior w orld, 447 .

their view exalts the conceptions, 448.

a grander universe w ithin the outer, 448,
many persons can see it

, 449 .

reveals thehigherlaw s of force, 450 .

scientists avoid these fine elements, 451
henceare ignorant of psychiclaw , 451 .

D r . G regory and the doctors, 452 .

opaquebodies become transparent, 452 .

D rs. Hammond and Beard
, 453

folly of one- sided reasoning, 453 .

this inner vision proved, 454 .

by committee of Fren ch A cademy, 454 .

by Wm. B . G regory, M .D .
, 454 .

by R ev. E . B . Hall
,
P rovidence

, 455.
by D r. Alphonse T este, F an s, 456.

by Kant concern ing S w edenborg, 456.

by Alexis and M iss Jay, 456, 457 .

by D r. S . B . Brittan , 457 .

by
‘

P rof. Alfred R . Wallace
, 458.

pow er of a N . Y .lady physi cian , 459.

explanation of this hlgher V isIon, 459.

philosophy of ordinary S LE E P, 459 .

of the LU C I D MA G N E T I C S LE E P, 461 .

Bell’s telephone, 462 .

sleep not necessary to thI S y I S IOn, 462 .

how to develop this finer S ight, 463 .

l
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C HR O MO —ME N T A LI S M,
con tinued.

psyelzz'eforce a greatpow er to&less, 464.

by causing this sublimer vision
, 464 .

by healing physicalailments, 464.

by exalting mentaland mofalpow ers, 464.

by unveiling fraud and hypocri sy, 465
a burley sea- captain madegentle, 465.

S T A T UV O LE N C E or S E LF - P S YC H O LO G Y
, 465

ignorance concern ing magnetism, 466.

F ahnestock
’
s process of statuvolence, 466.

gives w onderfulself- control, 467 .

cast. of melancholy cured by it, 468.

pow er of a
‘ Boston Merchan t, 468.

Webster’s psychologicalpow er, 469 .

statuvolic cures of disease, 469.

also its cure of bad habits, 469.

multitudeslost fromlack of self-control
, 470 .

C O LO RS and F O RC E S of the BRA I N
, 47 1 .

D r. J . R . Buchanan’s experiments, 4 7 1 .

specialphrenalorgans proved, 4 72 .

vast results from knowledge of them
, 47 2

i
.

bodily organs controlled thereby, 47 3 .

intemperance and passion quelled, 47 3 .

takes hold of human causes
, 474 .

Plato’s description of vitalethers
, 474 .

D r. Buchanan’s V iew oflife ethers
, 474 .

color R adiations of the Brain , 475.

described by Baron R eichenbach
, 475.

by M rs. Merton and others, 476.

their beautifulharmony w ith mind
, 47 7 .

illustrated by colored plate IV . , 4 7 7

parallelism of nature and man
, 479 .

tw o methods of invisible radiations
, 479 .law of straightline radiations

, 480 .law of psycho magnetic radiations
, 481 .

perversion of psychic forces, 482 .

the right andleft brain , 483 .

efflux and influx forces, 483 .

D r . Brow n—S equard, 484 .

radiations andlaw s of pow er , 485.

perception , reason ,
moralpow ers, etc. , 485.

I

perfection in human development, 486.

vitalethers draw blood to allpoints, 486.

how to strengthen any faculty, 486.

ever changing.lumin osity of mind
, 487 .

flashes oflight from theganglia, 487 .

their chemicalprocesses and use
, 488.

radiations from poin ts, 488 .

how nature constructs man
’
s form

, 489 .

I N T U I T I O N and R E LA T I O N of the S E XE S , 489 .

C oleridge and thelady, 489 .

w oman more in tuitionaland quick
, 490 .

forces in man efli ux
,
in w oman influx

, 490 .

thus causing chemicalattractions
, 490 .

color emanations in the sexes
, 490 .

w oman the stronger in psychic force, 490 .

w hy A mericans arelonglived, 49 1 .

mentalactivity accoun ted for
, 49 1 .

C olburn
,
S afford

,
Hutchins

, 49 1 .

clear seers often pow erfulmen , 492 .

positive and negative poles, 493 .

relations of head an d body, 493 .

C olor radiations of the body, 494.

interior machinery oflife
, 494.

interior radiations of the brain
, 495.

electricalexperimen ts of S herw ood
, 496.

poles of the body demonstrated
, 498.large poles of the organs

— S herw ood
, 499.

orifices, ganglia, secreting system, etc.
, 50 0 .

excreting system,
brain convolutions, 50 0 .

direction of human polarizations, 50 0 .

man both magnetic and diamagnetic, 50 1 .

muscular action explained, 50 1 .

ME N T A L A C T I O N—its processes, 50 2 .

thought and feeling radiatecolors, 50 2 .

P sychometry— Buchanan and Denton
, 50 3 .

Bayard T aylor and mind reading, 50 3 .

Brow n proveda true mind reader
, 5O 4 .

verticalsection of the brain
, 50 4.

O ffice of gray and w hitematter
, 50 5.

philosophy of sensation
, 50 6.

specialorgans for mentalqualities, 50 6.

how to an imate these organs, 50 7 .

various experiments given , 50 8.

the organ of this higher vision , 50 9 .

its nature and w herelocated
, 50 9.

doctrine of thedouble
, 51 0 .

Helmholtz unversed in higherlight, 51 1
misled by Kant’s P hilosophy, 51 2 .

G erman idealism impracticable, 51 2 .

a story told at its expense, 51 3
-

51 8 .

sophistries about color answ ered, 51 3 .

the universe not made of n ihilities
, 51 7 .

A bsurdities of Kant
,
F itchte

,
etc.

, 51 8.

T H E ME D I C A L WO RLD
, 51 9.

unacquainted w ith thesefine forces
, 51 9.

unphilosophicalpractices, 51 9.

physicians not satisfied w ith drugs, 52 0 .

yet condemn other styles of cure, 52 1 .

human freedomlegislated aw ay, 52 1 .

blood drinking, transfusion , etc.
, 51 9, 52 1 .

more refined and pow erfulmethods, 52 2 .

tw o men floored by psycho-magnetism, 52 2 .

disease— old schoolmen— Hahnemann
, 52 2 .

UN I T Y of plan in allthings, 52 3 .

Herbert S pencer’s unknow able
,

”
52 3 .

infin ity is qualitatively know able, 524.

direction of magnetic needle
, 52 4 .

how spirit con trols matter, 52 4 .

processes of memory explained, 52 5.

how to psychologize one’s self, 526.

ignorance concerningmagnetism, 526.

stupid investigators of fine forces
, 52 7 .

C H RO MO M E N T A L I SM summed up, 52 7 .

how celestialrealms may beformed, 53 o .

chemistry of etherealregions, 53 1 .

Bible and H indoo view s of Heaven
, 53 1 .

the Infin ite typified bylight, 53 2 .

C 'HR O MO P H ILO S O P HY
, 3 93 .

obscurity of thedynamic theory. 3 93 .

R E FRA C T I O N P rof. L ommel‘s error
, 3 94.

easily explained by atomiclaw
, 3 95,

no. of color vibrations per second, 3 96.

electricaland thermalfoci oflens . 3 97 .

R E FLE C T I O N caused by repulsion , 3 97 .
c
c
ommon error of scientists

, 3 98.

A ngstrOm Kirchhoff
,
T yndall, 3 99 , 40 0

reflection from different substances
, 40 0 .

A BS O RPT I O N ,
— its chemicalconditions

, 40 0 .

how color-effects are produced, 40 1 .

T RA N S PA RE N C Y— chemicalconditions
, 40 2 .

absurdity of the one ether system, 40 4 .

P O LA R I ZE D L 1 G H T ,— tourmaline
,
etc.

, 40 4.

caused by refraction , reflection , etc.
, 40 5.

double refraction , its atomic phases, 40 6.

thepolarizer and analyzer, 40 7 .

explanation of phenomena, 40 8.

UN DULA T O RY T H E O RY— how far true, 40 9 .

w aves w ould bebroken by cyclones, 4 1 1 .

w hat could formulate w aves for color, 4 1 2 .

N ew ton’s “bignesses of vibrations, 4 1 2 .

sound not formed solely by w aves
, 4 1 2 .

heat
,
color

,
etc not mere conditions, 41 3 .

motion caused by something that moves,
4 1 3 .

summation of points, 4 1 4.
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C HR O MO T HE R A P E UT I C S (C H R O M O P
A T HY ) , 2 79.

T hehealing pow er of color, 2 79.

C omparative fineness of healing elements, 2 79 .

HE A LI N G PO WE R O F R E D
,
2 80 .

as exemplified in drugs, 2 81 .

also in redlight in follow ing cases
I st case —cureof paraplegia, 2 82 .

2 d case —consumption in third stage, 2 82 .

3 d case :w completephysmalexhaustion , 2 83
4th case - uterineand nervous disease

,
2 84 .

w hen the red is in jurious, 2 84 .

French Insane A sylum,
2 85.

HE A LI N G P O WE R O F Y E LLO W, etc.
,
2 86

emetics-_ requiring yellow , also red
,
2 86.laxatives—yellow ,

etc. , proved by drugs, 2 87
drastic purgatives— yellow and red

,
2 88.

yellow and some redlight as follow s
I st case z—costiveness cured, 2 90 .

z ud casez—bronchialdifficulty, 2 90 .

3 d case: costiveness
—by charged w ater, 2 9 1 .

4 th case : dormant bow els andliver
,
do.

,
2 9 1 .

5th case
,
do.

,
2 9 1 .

6th case, hemorrhoids and costiveness
,
2 92 .

diuretics
,
diaphoretics , etc. , yellow ,

2 93
cereoralstimulants— yellow ,

some red
,
294 .

ton ics—yellow and red, 2 95.

w hen yellow is injurious, 2 95.
French Lunatic A sylum .

— Hale
,
2 96.

thecolor of the greatest poisons, 2 97 .

HE A LI N G PO W E R O F BLU E A N D V I O LE T
,

n ervine
,astr ingen t, cooling,— drugs, 2 99 .

H E A LI N G BY BLU E A N D
‘

V I O L E T LI G H T
1 st case — sciatica

,
inflammation , etc. , 3 0 2 .

2 d case -violent hemorrhage oflungs, 3 0 3 .

3 d casez— cerebro S pinalmeningitis, 3 0 4 .

4th case — neuralgic headache, 3 0 4 .

5th case —generalnervousness, 3 0 4 .

6th and 7th
'

cases — rheumatism
, 3 0 4.

8th case z—tumor on an infant
, 3 0 5.

9th case z— I talian Lunatic A sylum, 3 o5.

loth case — sun stroke
, 3 0 6.

1 1 th case — sciatica, etc.

, 3 0 7 .
1 2 th case —cholera infantum, etc.

, 3 0 7 .
1 3 th case — nervous irritability, 3 0 7 .

HE A LI N G BY BLU E A N D WH I T E L I G H T 3 0 8.

I st case z— sciatica
, 3 1 0 .

2 d case —
’

tw o cures of rheumatism
, 3 1 0 .

3 d case
— nervous prostration , 3 1 1 .

4th ca
’
se — neuralgia, rheumatism,

etc.
, 3 1 2 .

sth case —infantile and animalgrow th, 3 1 4.

6th case i—paralysis in a child
, 3 1 5.

7th case —men ingitis and baldness, 3 1 5.

8th case - concussion and inflammation
, 3 1 7 .

9th case z—rheumatism
,
etc. 3 1 9.

miscellaneous cases, 3 2 0 .

hen blueand violet are injurious
, 3 2 1 .

H E A LI N G BY BLU E - C H A R G E D S U BS T A N C E S
,

3 2 2 .

R eichenbach
,
G erhardt

,
etc.

, 3 2 3 .

1 st case - consumption , sleeplessness, 3 242
2 d case z— catarrh

,
nervousness

, etc.

, 3 2 4.

3 d case — convulsions
, 3 2 5.

4th case—menorrhagia and toothache
, 3 2 5.

5th case z— diarrhoea
, 3 26.

HE A LI N G PO W E R O F S U N LI G H T
, 3 26.

I st case — preven tion of colds
, etc.

, 3 2 7 .

2 dlist of cases—mothers’marks, tumors, 3 2 7 .

advantage of sunlight over caustics, etc., 3 2 8.

3 d case — complication of diseases
, 3 2 9.

sad ef ects of a LA C K O F S U N LI G H T , 3 2 9.list of terrible diseases produced, 3 3 o
sarcasm of C hicago T ribune, 3 3 0 .

ancient solaria. Pliny, 3 3 1

I N D E X.

Florence N ightingaleon sick-rooms
, 3 3 1 .

F ourcault on Belgian Miners, 3 3 2 .

P allMallG azetteon schools
,
etc. , 3 3 2 .

destroys red blood cells (Winslow ), 3 3 2 .

w hen sunlight is mjurious, 3 3 3 .

prevention and cureof sunstroke
, 3 3 3 .

sleep producing elements, 3 3 4 .

London Lancet on drug narcotics
, 3 3 5.

I N S T RUME N T S F O R C O LO R HE A LI N G
, 3 3 6.

great,
errors in colored '

glass, 3 3 6.

mazarine not a cooling blue, 3 3 7 .

chemistry of different hues in glass, 3 3 8 .

colored solutions and their pow er, 3 3 9 .

heat transmitted by them, 3 40 .

the C H R O M O L UM E
, or color instrument, 3 41 .

colors needed for head and brain
, 3 4 1 .

for neck, thorax and hypochondrium, 3 42
for umbilicus

,
hypogastrium,

limbs
, 3 42 .

the chromolume in treating thebrain , 3 43
also bow els, skin, back, kidneys, etc.

, 3 45.

C H RO MO D I S C— described, 3 47 .

generalhealing w ith chromo disc
, 3 48.

specialdiseases w ith the disc
,
thus :

diseases of brain and nervous system, 3 49.

diseases of respi r atory organs,
'

of theorgan s of circulation
, 3 50 .

of the skin ,
also zymotic diseases

, 3 51 .

diatlzeses (rheumatism
, scrofula, 3 52 .

of stomach
,
liver

,
bow els

,
uterus

, etc. 3 53 .

generalsuggestions in healing, 3 55.
C H RO MO LE N S described

, 3 56.

w illconcentrate the rays strongly, 3 57
and meaicate the w ater inside

, 3 57 .

colored solutions for transparentlens, 3 58.

food, etc. ,
medicated by theselenses, 3 59.

the‘blue chromolens heals w hat di seases
,

3 6o.

yellow -orangelens _

heals w hat
, 3 61 .

thepurplelens , adapted to w hat
, 3 62 .

color-cures safe and enduring, 3 63 .

the solarium—how constructed. 3 64 .

T H E HYG I E N E O F C O LO R I N DRE S S , 3 65.

dark andlight clothes compared, 3 65.

underclothes and stockings, 3 66.

V A G U E N E S S O F I DE A about colors
, 3 67 .

G eneralPleasanton of P hiladelphia, 3 67
D r. S . P ancoast of P hiladelphia, 3 68.

the S cientific A merican
,
N . Y . 3 70 .

theLiberalClub of N ew Y ork
, 3 7 1 .

a w ord to P hysicians, 3 73 .

S ummation of points in chromopathy, 3 74.

proper color of vials for drugs, etc. 3 77 .
C O A L G A S—composed of, w hat

,
2 0 7 .

O H E S I O N — ignorance concerning, 81 .

its cause in solids explained, 1 2 3 .

itslack in fluids explained, 1 2 3 .

w hy cold causes hardness, 1 2 3 .

C O L D —a distinctlaw of action
,
1 98.

itslaw demonstrated
, 97 , 98.

how it develops heat, 99 .

its relation to electricity, I O 5,
gives its sting by boring, 1 2 0 .

coarse and fine grades of cold, 1 2 0 .

finegrades not felt as such, : 2 1 .

how cold can polarize atoms
,
1 2 3 .

cold diminishes allmolecules, 1 2 3 .

C O LO R S— their analysis by N ew ton , 58.

Brew ster’s threefold division
, 58.

show n to be incorrect by Helmholz, 58 .

numberless grades of color, 58.

sound and color compared, 59.luminous and sonorous vibrations
,
6o.

triad of primary colors, 61 .

triad of secondary colors, 61 .
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groupingof flow ers for contrast, 75.linear arrangement of flow ers, 75.

C hevreul’s groups of quincunxes, 75.

colors for rapid flow er grow th, 3 8 1 .luorescence - its basiclaw , 1 3 8.

F O R C E — its all-embracing character
, 94.

w orks according tolaw , 7 , 2 2 .

theories of, 87 , 40 9.

gradations of
, 57 .

etherio atomiclaw of, 94 to 1 65.FO R C E S— T errestrial
,
1 81 .

thermo- electric currents
,
1 8 1 .

how they affect themagnetic needle, 1 83 .

odic force. S ee C hromo D ynamics.

F raunhofer, 2 2 1 , 2 1 7 , 2 61 , 2 59, 3 98 .

G alileo—his portrait, 1 4 .

G A LV A N I S M —its grades of electricity, 1 26 .

its atomic and Chemicalaction , 1 3 9.

somemysteries explained, I 40 , 1 4 1 .

Glass
,
colored for healing, 3 3 6—3 3 9.

G R A DA T IO N —itslaw given , 1 6.

gradation of size in trees, Spires, etc.

,
1 7 .

of direction as in curvature
,
1 8.

in undulations and vibrations
,
1 8

,
1 9.

in thehuman form
,
1 9

as approved by G reeks and R omans
,

'

1 9 .

illustrated by view s of faces, 2 0 , 2 1 .

by V iew of a beautifullandscape, 2 4
by picture of sky scenery, 2 5.

by portrait of Queen of Delhi
,
etc . ,

2 7 .

by femin in ity of style, 2 6.

by thelaw of perfection , 40 , etc.

in architecture
, 43 , 44 , 45, etc.

‘

gradation oflight and shade
,
2 1 .

of colors,motions, and forces, 2 2 , 65.

in rhetoric
,
music

,
and sociallife, 2 2 .

of instrumen talities and forces, 56.

of the forces in man , 56.

gradation from matter to spirit, 56.

progressive array of forces, diagram, 57 .

of colors and forces in the spectrum,
68.

G R A V I T A T I O N un ites the universe 8.

has no relation to magnetism,
82 .

millions of times sw ifter thanlight, 1 0 8.

atomiclaw con cern ing it, 1 58 .

etherealforce w hich it uses, 1 1 2 , 1 80 .

G regory, P rof. , 4 1 6, 452 , 454
G rove—his opinion onlight,” 84 .

Hahnemann and homeopathy, 2 56, 52 2 .

Hammond, D r . Wm. A . , 452 .

H A R MO N Y , its great cen trallaw ,
1 2 .

illustrated by severalcuts, 1 2 .

its application to forms and colors
,
1 2 .

seen in Chiaroscuro
,
1 3 , I 4, 1 5.

illustrated by etching from R ubens
,
1 3 .

by picture from London A rt Journal, 1 4 .

by sketches from G ustaveDoré
,
etc.

,
1 4 .

by tomb of Plautus Lucanus
, etc. ,

1 5.

by theblending of extremes, 1 5, 1 6Healing— see C hromo T herapeutics.

HE A T causes its sting bylashing, 1 2 0 .

thelaw of motion for heat
,
1 2 0 .

coarse and finegrades of heat
,
1 2 0 .

coarseheat painful, fine heat soft, 1 2 1 .

chemicalaction of heat and cold, 1 2 1
w hy heat destroy s cohesion , 1 2 3 .

specific heat of different substances, 1 56.

I N D EX.

I N DU C T I O N A N D DE DU C T I O N
,
80 .

bothmethods should be adopted, 80 .

Insect Life destroyed by blue, 3 88
increasedby yellow most, red next

, 3 87 .

J _
encken on undulatory theory , 84.

Kant—his vague idealism, 90 , 51 8 .

Kerosene or C oaloil
,
2 0 7 .

Kirchhoff, referred to, 1 88, 1 85, 2 2 7 .

MA G N E T I S M
,
or modified electricity, 1 2 9.

how its curves are formed 1 1 6
,
1 2 9 .

itslongitudinallines of force, 1 2 9 .

w hy the needle points northw ard, 1 3 0 .

w hy similar electricities repel, etc.

,
1 3 0 .

latent and sensibleheat
,
1 57 .

heat of various combustibles
,
2 1 4 .

F or finer grades of heat, see C hromo-Dynam
ics

,
etc. ,

under odic force.

eliochromes
,
or colored sun pictures, 2 40 .

elmholtz
,
referred to, 1 60 .

quoted from
,
1 7 7 , 53 9, 544, 546.

enry, P rof. , on electri ci ty, 1 55.

erschel
,
S ir John

,
2 45, 2 7 1 .

erschel, S ir Wm.
,
on the Sun

,
1 88 .

referredto, 2 0 3 .

oly rood A bbey— A rches from, 3 3 .

O M E O P A T H Y— its chemicallaw ,
2 56.

trituration deals w ith contrasts, 2 56
- 2 59.

ondin
,
the con juror

, 458.

uggins analysis of nebulae
,
1 7o.

referred to 1 87 .

ume’s materialism
, 96.

un t
, P rof. R obert— theory oflight, 83 .

opinion of undulatory theory, 84
quoted from,

1 2 8, 2 3 9, 2 43 , 2 47 , 2 49, 2 50 , 2 7 1 ,

uxley, referred to, 9 1 , 53 8.

ydrogen , 1 47.2 0 4. 2 1 4. 2 1 7 , 2 2 5, 2 3 4. 2 44, 2 46.
2 50 , 2 63 , etc.

L a P 1ace
_ _

o
_

n velocity of gravitation , 1 0 8 .

on the sourceof the planets, 1 70 .

Opin ions given , 1 78.

Lew is
,
P rof. T aylor, on nature

,
2
, 57 .

Liebig, 2 97 , 3 89 .

LIG HT
,
its importance etc.

, 1 .

undulatory theory a half truth
,
83 .

many things unexplained by it, 84.

how it is produced, 1 93 .

Spottisw oode, T yndall, Lommel, 1 93 .luminelles necessary tolight, 1 95.

refraction
,
reflection , absorption , polarization ,

etc.
,
see C hromo P hilosophy.

seealso C olors
,
C hromo C hemi stry, etc.light used to typify the Infinite, 53 2 .

Locke—his error concern ing heat, 90 .

Lockyer, referred to, 1 86, 1 87 , 1 88, etc.

ommel, referred to, 9 1 , I 94 , 3 94 .

ondon A rt Journal, illustrations C 0p1€d from,

1 42 2 0 : 3 7 : etc.
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M A G N E T I S M ,
con tinued.

w hy steelmakes a permanent magnet, 1 3 1 .

w hy rubbed glass attracts, 1 3 1 .

w hy a magnet attracts, 1 3 1 .

w hy heat destroys magnetism,
1 3 2 .

w hy_

the north pole is the stronger,l3 o .

magnetism and diamagnetism,
1 3 3 .

madeclear by atomiclaw s
,
I 3 5.

terrestrialmagnetism explained, 1 82 .

dip of the needle explained, 1 83 .

magnetic poles of earth explained, 1 81 .

psycho magnetism w ith cut, 481 .

M ascart
,
2 2 7 , 2 70 .

M A T T E R
,
its refining processes, 1 72 .

oxygen , ozone, antozone, 1 72 .

how diamond and plumbago differ, 1 7 3
a refined grade of allelements

,
1 73 .

refined particles float thehighest, 1 74 .

vegetable and mineralelements, 1 74
Medicalmen

, 3 73 , 51 9 .

M ellon i,
Milky ‘

N ay, number
“

of stars
, 9 .

Wm . Herschel’s conception of
,
2 0 3 .

Mazarineblue glass— its defects, 3 3 7 .

Mirabeau— quoted from
,
2 9.

MO O N
,
statistics of

,
1 99.

a fragmen tary and dead w orld, 1 99 .

eclipses and phases of themoon
,
2 0 1 .

N A T U R E . our guide, 1 .

itslaw s thoseof perfection , 2 .

its unimpeded grow ths beautiful, 3 6.

as in plan ts, crystals, human forms
, 3 7 .

they
‘

exemplify moralperfection , 3 8.

grand teachings of the solar system, 3 8

teachings of a good and badleaf cluster.

divinelessons from aleaf
, 3 9.

nature
?
slessons of sacrifice

, 57 .

nat ure w orks by definitelaw s, 7 , 78.

its un ity oflaw , 3
—1 1

, 52 3 .

N ebulous matter— its character, 1 67 .

N ebulous theory proved true, 1 66.

ew ton
,
I saac

,
— theory oflight, 58.

referred to, I 78, 2 0 4, 4 1 2 , 548 .

N itrogen , 2 3 4, 2 3 5, etc.

O dic Light— see C hromo Dynamics.

O range, 1 0 2 , 2 90 , 2 90 , 2 94, etc.

2 0 4. 2 3 4. 2 44. 261
. 2 46. 2 63 .

2 67 , etc.

blue but rubific
, 245, 2 50 , 2 69.

O xyhydrogen blow -

pipe, 2 0 8.

O zoneand A ntozone, 1 7 2 .

P .

P ancoast, D r .
, quoted from,

2 82
,
2 83 , 2 84, 2 85.

P E R FE C T I O N — its great generallaw , 40 .

as exemplified in N iagara Falls, 40 .

in the human head
, 4 1 .

in a beautifulhuman form
, 4 1 .

in generalforms
,
motions

, etc.

, 42 .

inlandscape, 42 .

inlight, shade and color
, 43 .

in the A urora Borealis, 43 .

In architecture, including view s and descrip
tions of G reek, G othic, C hineseand O riental
styles, w ith domes

,
tow ers

,
buildings, w in

dow s
,
roofs

,
etc.

, 43
—
49 .

P hosphorescence, how caused, I 3 5.

phosphorus, fireflies, plants, etc.
,
1 3 6.

P H O T O G RA PH Y
,
its chemistry given, 2 55.

Planet forming process, 1 69 .

Pleasan ton , G en .

,
referred to

,
1 2 8

,
1 9 1 .

quoted from, 3 82 , 3 83 , 3 84
—
3 86, 3 87 , 3 88.

P olarized Light. S ee C hromo P hilosophy.

P otassium
,

2 2 8
, etc.

red potency but develops blue, 2 45.

P roctor
,
P rof.

,
on the end of the earth, etc.

,
1 7 7

referred to
,

. 1 90 .

P ynchon , P rof .
,
quoted from,

2 1 1
, 3 90 .

R ed— see C hromo T herapeutics, etc.

for its atomic principle see 1 0 1
,
1 0 2

,
etc.

R eflection
, 3 97 . ( C hromo P hilosophy . )

R efraction , 3 94 . S ee C hromo P hilosophy.

R E FI N E ME N T O F MA T E R I A L— itslaw ,

4 .

pola/er of refined elements of w ater, 54 .

refinement and pow er of gravitation , 55.

refinement of the exquisite soulforces, 55.

of thehigher grades of heat, 55.

allpositive pow er is invisible, 56.

R eichenbach
,
Baron

,
referred to, I 54, 4 1 7 .

quoted from, 4 1 6 onw ard, 488

R epulsion .
— S ee C hromo C hemi stry.

R oscoe
,
P rof.

,
quoted from,

1 85, 2 2 0 , 2 2 3 , 2 70 ,
2 7 1 .

R ubens
,
an etching from ,

1 3 .

R umford
,
C ount

,
and Dynamic theory, I 52 .

referred to
,
2 45.

R uskin
,
an expounder of nature, 2 .

quoted from, 5, 3 3 , 51 , 53 .

S chelling and Hegel, 90 , 51 8.

S C I E N T I S T S— their great achievements, 80 .

have failed in basic principles, 80 .

do not grasp the
“
soulof things,” 8 1 .

cannot accoun t for cohesion, 8 1 .

or chemicalaffinity, 8 1 .

or electricity and its phases, 82 .

or gravitation , 82 .

or explain physicaland mentallaw ,
83 .

or thephilosophy oflight, 83
or how colors are formulated, 84.

or chromatic phenomena, 85.

or chromo—chemistry, 86.

or chromo- therapeutics, 86.

or the form and w orking of atoms
,
87 .

or grasp the duality of force
,
87 .

sw inging to the extreme of the dynamic the
ory or to that of thematerialtheory, 88.

theknowledge of atoms needed, 9 1 .

they dw elltoo much w ith thegross, 451 .

hence failin exact knowledge, 451 .

S ecchi, 4 1 1 .

S H A DO W
,
an actualsubstance, 1 98.

its importance in Chiaroscuro, 1 3 .

S herw ood, H . H .

,
M .D .

,
his important experi

ments
. 496

-

50 0 .

moke
,
how produced and managed, 2 0 6.

S odium
,
1 47 , 2 2 8, 2 64 2 2 3 , etc.

S P E C T R UM A N A LY S I S described
,
2 1 6.

Spectra of gases and solids
,
2 1 7 .

amazing accuracy of analysis, 2 1 8.

the spectroscope described, 2 1 8.

metals discovered by spectroscope, 2 1 9 .

spectrum analyzed, 67 , 2 2 0 , 3 95, etc.

most electricalpart of spectrum,
2 2 1 .

color analysis may become a science, 2 2 2 .

error of scientists
,
2 2 3 , 2 24 .

color potencies may be understood, 2 24.
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I N D E X.

S P E C T R UM A N A LY S I S , continued .

mean ing of Spectrum of an element, 2 2 4.

spectra of w hite elements given , 2 2 7
spectra of alkalinemetals, 2 2 8 .

spectra of other w hitemetals, 2 2 9.

Spectra of black or dark elements
,
2 3 0 .

S pectra of gray or neutralelements, 2 3 1 .

of elements w ith chromatic colors, 2 3 2 .

spectra of transparent elements, 2 3 4 .

S pencer, Herbert— his u nknow able, 52 3 .

S tar clusters and nebulae
, 9, 1 0 .

S tatuvolence, 465.

S truve’s estimate of sun’s motion ,
1 90 .

S U N —its process of formation , I 68.

centreof un ity for its system,
8 .

solar statistics, 1 90 .

olar atmosphere, photosphere, etc.

,
1 85.

chromosphere, coronze, etc.

,
1 86.

elements in the sun , 1 87 .

Spots and faculae on the sun , 1 88.

comparativeS izes of sun and planets, 1 89
sun pow er and G eneralPleasanton , 1 90 .

T yndall’s eulogy of the sun incorrect, 1 9 1 .

T .

T aylor, Bayard, quoted from, 50 3 .

T rans-red and tran s—violet, I 3 8.

T R UT H ,
rules through allnature

, 53 .light thegreatest truth—teller, 53 .

R uskin concern ing a
“
w hole truth

,

”
53 .

Bulw er’s remark about plain truth, 54 .

w hy man is not yet truthful, 54
T yndall. 7 . 9o. 87 . 1 52 . I 93 . I 94
quoted from

,
1 3 1 , 1 58, 1 85, 1 9 1 , 40 0 ,

4 1 5: 451 '

U .

U N DULA T O R Y T HE O R Y , 40 9, 84, 85.

S ee C hromo P hilosophy.

U N I T Y
,
exemplifies oneness

,
etc. , 3 .

S een in snow -crystals and microzoa, 3 .

inleaves, flow ers, shells, etc .

, 4.

in tree- forms
, grasses, etc.

, 5.

in the nervous and vascular system,
6.

in crystallizations, 6, .3 .

in vibrations
,
undulations

,
magnetism, 7 .

inlight, color, gravitation , cohesion ,
8.

in poetry, musicalcomposition ,logic, 7 .

in thesolar system and star clusters
,
8
, 9

the w holeknow n un iverse, 1 0 .

in mentaland spiritualrealms, 1 0 , 1 1 .

thegreatlaw deduced from unity 1 1 .

illustrated by figs. 1—3 2 .

Wallace, Alfred R ussel, 3 89, 43 0 .

his answ er to Wm . B . C arpenter, 4 8 .

un i ty in both matter and mind
, 52 3 .

Watt’s Index of S pectra, 2 2 7 .

5

Winslow , D r . Forbes
,
2 75, 3 2 9, 3 3 2 .

WO RLD F o R M A T I O N s—progressive, 1 66.

V E G E T A BLE LIFE — C hromo C ulture how w orlds naturally end
,
1 99 .

3 78 planets and asteroids, 2 0 2 .

review of ground already covered, 3 78.

G E RM I N A T I O N needs electricalrays, 3 78.

experiments by Hunt, Law son , etc.
, 3 79.

thermalrays impede germination , 3 80 . Y ellow u —see C hromo T herapeutics, etc. ,
for its !

grow th above ground requires w hat
, 3 80 atomic principle, 1 0 1 , 1 0 2 , etc.

best colors to make w oody fibre, 3 8 1 .

colors for FLO W E RS and S E E D , 3 81 .

blue and clear glass for hot-houses, 3 82 .

heat caused by blueand clear glass, 3 83 . Zantedeschi on magnetism,
1 2 7 .

T H E E N D .

WH O LE N UMBE R O F P A G E S , 576.

MA RV E LO U S G ROWT H caused, 3 84.

G en . Pleasanton’s experiments given, 3 84.

immense crops of fruit produced, 3 85.

C ommodore G oldsboro’s experience, 3 86.

colors for w ithered plan ts, 3 86.

colors that destroy i nsectli fe
, 3 87 .light and shadow on plants, 3 88 .

plants that emitlight (L innmus ), 3 89.

A ffinities and repulsions of plants, 3 89
C olor as related to FRA G RA N C E

, 3 89 .

adaptation of seasons to
‘

grow th, 3 90 .

summation of poin ts, 3 9 1 .

V iolet— see C hromo T herapeutics.

for its atomic prin ciple, 1 0 1 , 1 0 2 , etc.

V I S I O N —I T S G E N E RA L MA C H I N E RY
,

cornea, iris, pupil,lens, etc.

, 53 4 .

coats, humors, ciliary bones, etc. , 53 5.

choroid enlarged, vasa vorticosa, 53
refractivemedia, 53 6.

eyes are never a realblack or blue, 53 7 .

adjustment to distance
, 53 7 .

Optic nerve
— its chiasm and source, 53 7 .

the retinaconsidered in detail, 53 8.

magnified view of fovea centralis, 53 9.

description by Helmholz , 53 9.

its amazing structure, 540 .luminous effects of pressure,
thepunctum coecum (blind Spot ), 541 .

rods and cones— their ofl
'lce

, 54 1 .

the sensation of sight, 542 .

w hy objects are not seen inverted
, 543 .

the PE RC E PT I O N of C O LO R S , 543 .

machinery for perceiving tones
, 543 .

machinery for perceiving
‘

C olors
, 544.

w orks through chemicalaffin ity, 545.

mysteries explained by atomiclaw
, 545.

misconceptions of O pticalscien tists, 546.

S cherffer
,
C hevreul, Helmholtz , etc.

, 546.

another mystery of vision solved, 547 .

color blindness —how caused, 548.

D I S E A S E S of the E Y E , 549 .

myopia, or near -sightedness, 549.

presbyopia, orlong- S ightedness, 549 .

strabismus or squin t
, 549 .

amaurosis
,
or nerve paralysis, 55o.

cataract,
- and muscOe volitantes, 55o.

astigmatism,
hemeralopia, etc.

, 550 .

ophthalmia (inflamed coats of the eye), 550 .

color oflights for w eak eyes, 551 .

thecrystallight, 551 .

W .
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