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; ; a ) 

ee a 

if 
AN unprejudiced examination of the connexion 3 a 

between the different sciences, which are treated | 

by practical philosophers as distinct departments i | } 

of human knowledge, will lead to the conclusion, : 

that they are all portions of one complete har- Whe 

mony, and that the end of each series of events ; 

in the great system of Nature is the beginning 

of another. No modern naturalist believes that | } 

botanical or zoological phenomena are indepen- | 

dent of the laws of chemistry and physics, or | 

that astronomical changes can be disconnected, in 

a compendious scheme of cause and effect, from a 

those which depend upon the elective affinities of } 

minute portions in each distinct heavenly body. 

That a continuously self-sustained development 

of gradually varied forms prevails throughout " 

Nature, is one of the hypotheses necessarily sug- iE 

gested by a belief in the existence of the perfect f 

a
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harmony of her laws, not only in reference to 

; zoology and botany, but to general physics, che- 

| mistry, astronomy, and every other branch of 

; the mixed sciences; and it may be proved that 

! this speculation about a progressive development 

l may be extended to our most refined schemes of ( 

| ontology and metaphysics. 

The object of the following essays is to classify 

: the evidence in support of such a doctrine, and to 

throw back the point of departure in the inquiry li 

1 to our most elementary notions about primary 

fs! substance, and the energetic or framing power of ; 

Nature. The proposed arrangement of the general 

{ argument commences with the attempt to mvesti- 

gate our most simple ideas, in regard to form and 

number, in the abstract ; and proceeds to the ap- 

plication of the results of the analysis :—first, to 

' general physical phenomena; secondly, to admitted ; 

phrenological and psychological facts, as re- ‘ 

\ gards the gradual development of mental facul- ; 

ties in animated bodies; thirdly, to those mysteri- i 

} ous dogmas, which pervade the religious traditions 

, of antiquity, but which are not inconsistent with 

an unprejudiced review of ancient and modern 

metaphysical opinions. } 

The whole scheme exhibits a connected system 

of mathematical, physical, physiological, metaphy- 

| sical, and theological propositions, in which one ) 

Eo omnipresent and unerring immaterial mind is con- | 

- 

E |
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sidered the universal originating cause of the exist- | 4 

} ence of every species or class of individual essence, | | } 

be it inanimate or animated—material or spiritual. | | 

The inquiry induces a belief in the reality of a 1 |i 

Supreme Creative energy, which is constantly 

engaged in promoting the automatic development i ) | 

of successive series of individual beings, whose | 

| qualities may at last hold some remote phreno- ! 

| logical relation to those of the omnipresent Divine | 

| & Intelligence, when their sensation and volition be- | | ( 

come more or less independent of the slavish in- + 

stincts which are connected with mere physical | ii 

necessity. i 

In the present volume the investigation does not | il 

advance beyond the domain of physics and ele- a 

mentary chemistry, and the first principles of 

physiology; in another, already prepared for the 

press, the argument is extended to those more re- | 

eondite questions of psychology, which must be 

connected with every phrenological scheme of | 

sensation and volition, and the generation of ideas. | 

The still more delicate subject of natural and | 

metaphysical religion, in reference to the progress- | 
i] ive development of mental faculties in created } 

| beings, and their capabilities of comprehending 

the mysteries of Superhuman Power, or of availing 

i themselves of the highest gifts of a Divine Provi- ae 

| dence, is only cursorily hinted at in the second | i} 

i| volume. In the existing condition of human i 

| ] 

| 
| | 
| | - 3 

|
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; society, it would be rash to publish speculations | 

' which interfere with the conventional .disinclina- | 

tion to examine the bearing of generally admitted 

| facts upon such questions. . s | 

But no such scruples should be allowed to inter- 

‘pose between the soul-denying materialist, who 

| believes himself to be the model of the whole 

macrocosm, or who makes his God the mere coun- 

terpart of his own limited intelligence,—and the ! 

more humble-minded searcher after truth, who is | 

| convinced, that there are mysteries in the universe 

| far beyond the scope of human reason. Many 

modern naturalists, who establish physical limits 

to philosophical investigation, confine their in- 

; quiries to phenomena alone, and parade a pedantic 

! horror of speculation upon the highest conceivable 

: causes of such phenomena, while they endeavour | 

: to find an excuse for their absolute method of 

scepticism, by affirming that they do not meddle 

| with metaphysics. Yet, they are always upon the 

| frontier of metaphysical inquiry, when they talk 

P of ultimate atoms. The assumption that these i 

: distinct atomic material individuals are realities, i 

/ | involyes a necessity for the existence of inter- 

| stices between them; the special conditions of : 

i | such interstices are legitimate objects of physical : 

| meditation. It is is physieal problem, whether A 

Py these interstices are filled by matter, or are void, | i q 

s —whether the atoms are subject to change, or | 

N | 

Q | i 

if 

\ 
a
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1 are eternally the same,—and whether they are 

| composed. of the same substance as that which 

| may fill up the interstices between them, or of some 

} substance which is essentially different. a | 
| As materialists deal with physical forces in all i 

physiological questions, they are inconsistent in | 

dismissing these difficulties, under the pretence of | | 

their being metaphysical; and when they endea- 

vour to depreciate the labours of others, who may 

be more speculative than themselves, their didactic 

mode of imposing limits to scientific inquiry, re- | I 

sembles that of the bigot in religion, whose de- MW 

nunciations against the liberty of thought are a 

| the constant theme of their own severe animad- 1 

versions. sty 

The professed metaphysician, who looks down i 

with a mystical pity on the materialist, is equally 

unreasonable; and unless he condescend to exa- 

mine the instincts of animals, and of his own race, 

in reference to the faculties of the mind, he is wholly 

disqualified from reasoning by analogy. In Hume’s 

| Essays, where he boldly enters into the most ab- 1 

struse disquisitions upon abstract power, and cause 

and effect,—his ignorance of the first principles of / 

| natural science appears in the whole argument. ' 

But metaphysics and physics are inseparably con- | 

| nected. The human mind and its powers are de- i 

| pendent, toa greater or less extent, upon the matter 

which constitutes the nervous system of the human i} 

i 

i | a
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/ body; and the elementary energies of matter must | 

be in constant activity, as mediate causes of phe- { 

nomena, whether the simplest law of chemical 

combination, or the most transcendental faculties . 

| of the human mind, be the subject of our investi- | 

| gation. 
When we reason by analogy, we have prima 

/ facie grounds for the assumption, that as the laws qo 

of nature exhibit an universal order and arrange- ; \ 

i\ ment, which is precisely similar to a plan conceiy- | 

| able by a human mind, so far as our bounded in- 

telligence is capable of understanding it,—there is i 

it something in common between our minds and the ; 

| Universal Mind. And although we cannot com- i 

i prehend the essential character of that all-presiding 1 

| influence, we may infer that it is not the same 

thing as matter, because matter, in its totality, is | 

subject to it. | 

| But in our attempts to discover the physical | 

causes of material phenomena, we arrive at last at W 

the notion of individualised atomic forces, which 4) 

may be regarded as constituent germs of the whole 

j scheme of nature; and as it is possible to imagine 

a non-atomic condition of matter, which enables it | 

to fill up the interstices between ultimate atoms, E 

we are strictly within the limits of true philosophy, 

j when we suppose the atom itself to be a generated 

entity, having a temporal beginning and an end, in ' 

. relation to its form, to its every quality, and indeed 

ack
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| to its individual being, without thereby assuming 

| that the substance out of which it is composed, was | 

not a pre-existing material applied to such a pur- | 

il pose. This hypothesis, however, cannot be sug- 

gested without giving rise to the inquiry of whether 

the primary substance does not occupy space uni- 

versally ; the materialist, therefore, who halts when 

i the interstices between atoms are the subject of 

inquiry, is incorrect in declaring that such a ques- 

tion is a metaphysical problem. The problem in- 

volved in the relations of matter to space, is one of 

physics ; and when we endeavour to account for i 

the generation of the atom, we are still employed 4 
in the consideration of physical laws, although the 4 

attempt to connect the order of nature with mind, ul 

i as its cause, leads us up to that stage of philo- Ng 

sophy, which may be termed metaphysics in the | 

| ordinary phraseology of science. | 

The general term metaphysics is applicable to ! 

two distinct branches of scientific study,—the one | 

being connected with an inquiry into the attri- i 

| butes, power, and subjection of mind in animated , 

bodies, where the elements of physics and psycho- Hi 

| logy must be regarded as intimately dependent on ; | 

| each other ;—the other having reference to those | 

| ideas, which are altogether independent of matter i, | 

j and of mere physical laws. i } 

It is only in relation to our ideas of logical, me- , 

taphysical, and mathematical truths, that abstract i, ! 

Wh i
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elements of the higher order can be considered 

; apart from the physical phenomena which depend 

| | upon them. The absolute existence of these model 

| truths is equally clear to our comprehension, whe- 

ther they be connected with physics, or treated as 

: pure abstractions. They should be analysed in 

their purely ideal character, before any attempt is 

| | made to reconcile our theological opinions with the 

i observations of the naturalists: the more deeply 

\ we meditate upon them, the less likely shall we be 

| to fall into errors like those of the savage, who be- 

lieves that an eclipse of the Sun is thezmmediate act 

" of the Supreme Being, or to attribute the existing 

form of any specific material individual (or of the 

i | first individuals in any specific series of animals or | 

vegetables, which is continued by the automatic 

| agency of their parents) to a sudden and human- 

j like interposition of that One incomprehensible 

| Disposer of events, who acts through the instru- 

mentality of the instinctive aptitudes which he has 

| attached to material substance. The whole scheme 

of Nature will then appear to be one well-con- 

| nected system of cause and effect, the plan, and 

i the maintaining energy of which depend essentially 

| upon the intelligence and power of the Almighty. 

| Plato, in his “Parmenides,” has entered more 

deeply into the transcendental metaphysics which 

| lead to the study of the First Cause, than any other 

ancient or modern writer. The careful perusal of 

, | q 
BY 

3 | 
|
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that master treatise in dialectical reasoning, ought 

to convince the materialist, that there are stages on | 

stages in the higher branches of philosophy where 

the human intelligence may exercise its phreno- | 

logical powers without the guidance of phenomena, 

but with as legitimate and perfect a reliance upon 

the certain connexion of the arguments, as if it 

were dealing with physical experiments or physio- 

logical observations. 

It is in such efforts to investigate the connexion 
of the ideas which are independent of physical sen- | 

sation, that we discover proofs of the existence of | 

an incorporeal world. By gradually advancing { 

from the contemplation of matter and its instinc- ! 

tive laws, to that of the one design which pervades , 

the entire system of Nature,—while we ponder a 

upon abstract truths as a category still more sub- 4} 

lime, because every principle can only be under- | 

stood as an eternally-existing Ideal Essence, whose | 

absolute being is necessary to the harmony of 

Nature,—we may at last attain the metaphysical Hi 

limits between physics and the inexplicable mys- 4 

teries which are connected with a purely spiritual i 

condition of existence. | 
i 

The third of the following Essays was printed, 1 

but not published, in 1842, as a separate treatise. ; 

The second Essay, on the “Outlines of a Physical a, 

b : j 

L |
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| Theory,” was an appendix to that treatise on Num- - 

| bers: but as the form in which it was printed, was 

inconvenient,—in consequence of the number of ! 

notes,—it has been entirely remodelled, and the | 

| greater portion of its notes have been embodied in 

| the text. | 

| During the interval a compendious work has | 

i made its appearance under the title of “ Vestiges 

| of the Natural History of the Creation.” That very 

popular publication is not only remarkable for the | 

| grasp of mind which it exhibits, but for the skilful 

. | arrangement of information, communicated in lan- 

| | guage as appropriate as it is elegant; and its 

\ author has been successful in a well-sustained en- 

deavour to direct public attention to some of the 

| most interesting problems in Natural History. 

| Although a fellow-labourer in the pursuit of the 

| same object, the writer of the following Essays en- 

| tertains no hope of meeting with the like success : 

| his attempt to discover an elementary basis for the 

| theory of “gradual development,” which is so 

i artistically delineated in the “ Vestiges of Crea- 

| tion,” has involved him in a succession of calcula- 

| tions and minute details upon form and number in . 

| the abstract. Even with respect to his physical 

| hypothesis, where he endeavours to extend the 

theory to first principles in chemistry, he has 

found it necessary to adopt a method which may 

be tedious to those who, under the guidance of the 

i 

| 

| | 
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author of the “ Vestiges,” have commenced their 

: survey of Nature, by meditating upon astronomical | 

harmonies. | ; 
| The general title prefixed to the present volume 

was selected in preference to one which might 

have appeared more simple and euphonious, but 

| which would have been inaccurate. There is an 

i incomprehensible as well as a comprehensible 

world. The “Universe” includes both one and 

\ the other: but to have termed this series of Essays f 

! a treatise “on the Harmony of the Universe,” 
: i] 

would have justly exposed the writer to the charge | 

of arrogance. The wniverse, as a whole, is beyond { 

human comprehension, whether it be considered | 

: metaphysically or theologically. 1 , 
i i 
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‘Tue reader is recommended to make the following corrections, more especially 
\ as regards the cyphers, before perusing the volume. | 

| apse q 

] CORRIGENDA. 

! FIRST ESSAY. 
| PAGE 
! xi. Fourth line from below, for “is,” read “in.” 

xxxy. In note, sixth line from below, for “may deduced,” read “may be 
} deduced.” 

| lix, Eighth line from below, for “collape,” read “ collapse.” 

} lxi. Eleventh line from above, for “ EH@,” read “ HHG.” 

SECOND ESSAY. 

Ixxii. Fourth line from below, for “ Boscovitz,” read “ Boscovich.” 

exi, Thirteenth line from above, for “ weight,” read “ eight.” hi 

exyii. Thirteenth line from above, for “circle of latitude,” read “ cirele of its | 

latitude.” | 

exxx, Tenth line—and cl, fourteenth line from below, for “hypothecated,” 

read “hypotheticated.” } 
exxxiii. Fifteenth line from bottom, dele “ attraction and.” id 

ecexiii. Fifteenth line from below, for “ Johnstone,” read “ Johnson.” Wd 

ecexxyii. Eleventh line from below, for “however he exalted,” read “however i 

exalted.” i 
| 

THIRD ESSAY. | 

15. Last word in note, for “hyperbola,” read “ ellipse.” e 

41. Second line from below, for ‘*7 and 8,” read “2 and 8.” | ig 

t 56. Ninth line from below, for “ or,” read “ on.” | 

| 58. Fifteenth line from below, for “ proceding,” read “proceeding.” q 
| 61. Thirteenth line from below, for “left,” read “ right.” { 

| 64. Second line in note, for “ next chapter,” read “newt Essay.” | 

| 79. In upper circle of the septuple figure, transpose the cyphers 3 and 5. aya 

| 126. In diagram, alter the second circle from below, in the left hand column, Bs 

| as follows.— 4 4 i \ 
| | | 5 

For 38—10—33 read 3—6—18 i} 
| i i | | i 

4 fi 
i 129, Thirtecth line from below, for 3 read 4 ( 
| | ie 

| FOURTH ESSAY. 

141, Thirteenth line from above, for “ indicatives,” read ‘ indicators. 
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SECTION I.—Inrropucrion. 

p 
On elementary ideas in relation to the prevalence of certain typical forms 

and numbers, which are peculiar to categories of genera and species. | 

Tuer Linnean classification of plants is mainly determined by i 

} grouping them in classes and orders which are almost all \e 

distinguished from each other by their respective typical | f 

} quantities of stamens and pistils. All terrestrial mammifers is 

have seven cervical vertebrae. The relative proportions of the a : 

] simple constituents in a compound chemical body—the re- | ad 

| lative mean distances of the planets from the Sun—the laws | 

of music—and all other special systems of physical regulations 1 

| which affect the combinations and mutual relations of distinct 

| material entities—are based upon the abstract laws of one | A 

general and harmonious series of numbers. ti] { 

No phenomena in Nature can depend upon chance. It U \ 

cannot be a mere accident that the necks of the graceful | | 

giraffe and the compact mole should contain the same iW 

quantity of vertebre. There must be some special reason i : 

for the constant prevalence of this sort of controlling in- 

fluence over organisations, so dissimilar in many respects 

as those of two such animals; there is no subject more ' ‘ 

4 

|



; 

| | iv 

i worthy the attention of the thoughtful naturalist than the 

i existence of this extensive law, because it suggests that ! 

| f Nature, in her manifold mechanical contrivances, has been 

compelled to accommodate her inventive intelligence to an 

I abstract numerical necessity, which is as powerful in its | 

i control as any dynamical or statical law. The object in 

i view cannot be the comfort and well-being of the animal; f 

i for the usual argument about fitness or convenience is inap- 

| plicable in this instance. Moreover, the regulation differs 5 

according to the class of animal under consideration. The 
| number of cervical vertebre in the birds is not a limited 
} quantity of the same classical character; it varies according 

to the length of the neck: the law in question only applies 
to the mammalia. | 

In meditating upon the difficulty, we arrive at the con- 
‘i clusion that this, or any other limitation, (as to the definite | 

quantity of parts in each category), can only depend upon | 

some regulation in the great system of the universe, which 
} harmonises with one entire scheme of abstract necessities. ii 

But this need not preclude us from endeavouring to dis- | 
| cover why such laws are in operation; neither should it | 
j compel a belief that there is that sort of absolute and : ‘ 

t independent power in any particular number, which was | 
l venerated by some of the Pythagoreans, as if it had god- | 
| like attributes. 

if The ancients, who devoted so much thought to element- 
ih ary principles, considered the mathematical sciences as | 
i the foundation of all philosophy, while they treated pure | 
| arithmetic as the first of mathematical sciences: they 

i maintained that our ideas of numbers may not only be in- 
dependent of any material objects of our perception, but | 

i even of those geometrical “\deas of form which the mathe- | 
i matician is able to conceive without thinking of the spacial 

qualities of physical bodies. Most of their treatises upon 

| 
| |



| v 

this branch of contemplative study, which have survived | 

the barbarism of the dark ages, expatiate upon traditions | 

| about the mystical powers of numbers; and magical influ- | 

| ences were attributed to certain ideas of quantity, inde- 

| pendently of geometry or of pure arithmetical processes. } 

| The Pythagoreans and Platonists, however, with whom | 

| such doctrines were more or less in favour, did not suffi- 

| ciently define the decided distinction which may be ob- 

| served between the absolute arithmetical properties of 

| numbers and such of their contingent qualities as are 

entirely dependent upon their connexion with geometrical 

| ideas,—although in some instances a harmony between 

| numbers and geometry was supposed to impart addi- 

tional mystic virtues to numbers holding an obvious re- } 

tL lation to such forms as were deemed the most perfect | 

/ types of geometrical beauty. The criticisms of Aristotle, } 

| in the 13th and 14th books of his Metaphysics, where he is " 

| severe upon the doctrines of the Pythagoreans and of Hd 

| Plato about the divine attributes of numbers, are mainly NG 

based upon his confounding the abstract laws of pure arith- at 

metic with those elementary ideas of numbers, which are ‘ I 

suggested by meditating upon the self-development of a series Wy 

_&§ of geometrical forms. a 5 

#4 There are evidently three modes of considering numbers, — 

as powers, or types of powerful laws, in relation to the order , 

| observable in the phenomena of the material world. 4 A 

i First. A number may be regarded mystically, as a sort i i i 

of principle or an essential being which possesses some it \ 

| absolute quality of its own, independently of its mecha- 5 il 

: nical application to arithmetical processes of calculation. i 

Although we have no means of knowing whether Pythagoras | K 

himself inculcated this tenet, it is evident that some of 

: his successors did so; they deified certain numbers, and 

| the sarcasms of Aristotle were directed against the believers i) ‘ 

y



a i i 5 | 
| i in such doctrines. The modern naturalist would at once 

reject any superstition of this description, without wasting 

i his time in the endeavour to confute it. 

i Secondly. The governing arithmetical qualities of cer- 

i tain numbers in relation to each other, coincide with phy- 

; sical observations, which tend to prove that some have a 

| more general and paramount influence than others in every 

physical scheme of the ‘arrangement or combination of 

individuals. The internal predominance of any given num- 

ber in the pure arithmetical scheme, may be a reason for 

| | its prevalence as a type of a fixed quantity of material 

i individual constituents in any physical category or combi- 

nation, and of limitations as to the forms and the other 

| specific relations of such combinations. 

Thirdly. When we derive the idea of a series of numbers 
i from a self-developing geometrical series of forms, by medi- 

tating upon abstract principles of necessity in relation to 
} form,—the leading terms of quantity which will be thus 

| suggested, are not the same as those which the pure arith- 
: metician would consider the most important on account of 
ty their merely arithmetical properties. 
f It is in this contingent, or secondary numerical system, 

Hit which is dependent on a self-development of geometrical 

ih forms or spacial figures, that the naturalist will be most 
| likely to discover the elementary reasons, why certain num- 

i bers have an influence in the material world,—because it 
i is a legitimate inference, that the physical laws which 
iil prevail in space over matter, should be founded on a geo- 
4 metrical, rather than upon a purely arithmetical, basis. 
i We shall find an insurmountable difficulty in attempting | 

to determine why the number seven, for instance, should | 
| be of such importance as it undoubtedly is in Nature, if 

i we only ponder upon its mere arithmetical properties ; 
but when we search for the cause of the influence of this | 

| |



. 

vii 

definite quantity, by investigating the problem spacially or } 

, geometrically, an obvious reason is suggested, why seven 

should be a primary type of material combination. 

| We shall also discover that the geometrical series thus 

i constructed, is formally applicable to our most elementary ‘| 

| ideas of material forms,—that all its numerical concate- 

( nation gradually appears in the progressively complicated 

combinations of material molecules, and bodily organs,—(a 

qi fact demonstrable by the chemist as well as by the botanical 

| | and zoological anatomist),—and that this geometrically- | 

| derived series blends itself most harmoniously with tho 

a more elementary one of pure arithmetic. Its own internal 

| relations constitute as beautiful and perfect a scheme of 

| self-adjustment as that of a multiplication table or a A 

r system of logarithms; and they serve in a remarkable | 

; manner to support the hypothesis,—that the geometrical \ 

method of accounting for the prevalence of certain num- \ 

| bers in Nature’s numerical types, is the most reasonable ] 4 

a mode of undertaking the solution of the problem. They 1 

| will then seem to have been selected by the Great Archi- iy 

tect, for formal and elementary reasons, which would an 

| have influenced the intelligence of a human creature, who | | 

| had to determine upon the most obvious general plan of 5 

|| selecting dyinite ideas of quantity, as elementary standards } 

" @ for the construction of his handiwork. 

. } The object of the present essay is to analyse some of | 4 

| the simplest geometrical ideas in relation to the self-de- i] } 

| | velopment of a series of forms, in which each new form has i \ 

: i a more complicated character than that from which it is | | 

" o derived. We can account for the automatic generation of } 

> iy | every geometrical figure, until we reduce the elements of the i i 

i formal scheme to space, and any two given points in it as Bf 

| the original substance (if the word be admissible) of all i] 

"a our ideas of form. The generation of every new figure is iN ‘ 

: the result of the most obvious method of attributing ie 

4 | 
| i) 
| 
|



i\ q 
ie i 

| | vill 

| motion to some part or parts of a more simple figure, while | 
| i other parts are supposed to be at rest,—or of imagining | 

} these opposite conditions of the parts of any such existing 
1 iA) figure to be reversed,—those previously at rest being sup- | 

ii posed to move, and vice versa. | 

| | It may be shown, that this progressive method of formal 

| self-development has its analogue in an accompanying : 
| series of numbers which jt suggests,—that there is a com- 
i plete harmony between such a numerical succession, and 

| numerical influences of the highest order, which seem to 
have controlled the phenomena of Nature,—and that the 

| hypothetical doctrine of heterogenesis and the transmutation 
' of species, is corroborated by the mathematical certainties 
| made manifest in the abstract sequence and connexion of 

| i) such forms and numbers. 

i In a part of Plato’s Timeus, where he assumes, that 
] the world was constructed in reference to certain numbers 
| which were derived from ideal forms, he is mystical upon 

| ! the virtues of certain geometrical figures. This is the 
i more extraordinary, since he accounts for the idea of the : 

generation of a circle as a first operation in the Divine 
: | mind, and shows in the same treatise, hoz that idea was 
if conceived by the application of motion to a straight line. 

| \ We must therefore conclude that his geometrical scheme, 
| although based upon correct elementary data, was an in- 

\ i complete analysis, and that ae had not attained a full con- 
| i viction of the power of motion in relation to the develop- 
W ment of every sort of formal idea. 
| j Whether Pythagoras taught his own discoveries upon the 

i} virtues and powers of numbers, or repeated the doctrines he 
Wiha had heard in Egypt and Asia,—and whether such opinions 
| | were wholly founded upon abstract arithmetical considera- 
i tions without reference to geometry, or upon an intimate 
: knowledge of the laws of Nature, and of geometrical mathe- 

| 
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il 
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matics,—are questions which history does not elucidate : but } 

in we are informed, that ‘he believed that the comprehensible | 

a world was formed out of a shapeless heap of passive matter, 

ie by the intervention of a powerful Being, who was himself its | 

moyer and soul, and of whose substance the souls of mankind ; 

were a portion. He considered numbers the principle of 

everything, and perceived in the whole system of the world, 

regularity, correspondence, heauty,, proportion and harmony, 

2 as intentionally produced by its framer.” 

Like other abstract truths of all descriptions, those of num- 

; bers, according to our judgment, must be imperishable and 

eternal, holding no relations to time or space in their abstract 

characters. Superiority or precedence in regard to a begin- 

pd ing of existence, cannot be applicable to any mathematical i 

or arithmetical truth, when it is considered singly or ab- | 

| . stractedly ; but in the geometrical process of generating one | 

f imaginary mathematical form, by compounding or combining tah 

others of a more simple character,—or, in the arithmetical } # 

one, of producing a third number by adding two numbers to- Ny 

| gether, or by multiplying or dividing one by another,—the | 

new idea holds a relation of subsequence to those from which. 

oT it was generated, and has its beginning in regard to the pro- } 1 : 

| cess by which it was made manifest to our minds. 5 

Hence it is evident, that every mathematical and arith- ‘ | 

) | metical truth has two sorts of qualities in our minds: that i 

d which gives it its absolute certainty, suggests the notion of i | 

: an eternal, never-beginning, never-ending existence ; that, ij } 

| on the contrary, which attributes to it a relation to other i \\ 

ideas, connects it with our conception of its origin in our ay 

; imaginations. And this distinction is very important, since ( 

i it is equally obvious, whether we consider the laws of mathe- | 

5 matics and arithmetic in reference to the ideal or to the mf 

} material world; for human reason is capable of conceiving } 

Obie ideas in relation to form by a mental process of great simpli- } 4 

¢ 
| 
i, 
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\ i city, and the result is the self-suggestion of a series of num- ! 

‘ bers, succeeding each other in the order in which their 

; respective influences seem to have been gradually developed 

: in the system of Nature. 

: ‘When we trace the origin of a series of ideas, which, like 

i these are generated in the imagination without the aid of 

‘i any observation of material objects, they will be found to 

i hold an inevitable relation to each other. Should such 

i ideas present themselves to our apprehension in a different | 

i succession at first, in consequence of some extrinsic influence | 

on our minds, we can always adjust and arrange them after- 

i" wards, in their order of causes and effects. | 

| General certainties, however, are, for the most part, sug- | 

h gested by our experience, in this discursive manner ; but when ! 

i they have an axiomatic character, they seem to hold no neces- 

sary relation to each other. } 

i This remark applies to all our elementary ideas about j 

: essential Being. The notion of a peculiar form of matter, is | 

wholly distinct from that of the absolute or essential suJ- 

ie stance, whose various formal qualities may have been deve- | 

f loped by the processes of Nature ; and although we may de- | 

Mt tach from it one quality after another, until we have reduced 

i it to the informal passive essence imagined by the Pythago- | 

i reans, as the basis of the material world, we can never get rid 

i of the basis itself. Aristotle endeavoured to do so, but failed; 
it and philosophers in all ages engaged on the same problem, - 
| have been obliged to take refuge in a more or less vague - 
0 doctrine of Pantheism, according to which all things are 

evolved from, and return into, the first incomprehensible | 
' prineiple. i 
i But when this method of analysing our ideas is applied to - 
) those of form and number, we discover an immaterial mode 

fl of generating them, which has its analogy in the changes of 
f the material world. Thus the ideal sphere may be said to 

| | 
|
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| be generated by the ideal circle, and the circle by the ideal 

| straight line, and the straight line by the idea of two points, 

| supposing space as the ideal-medium, motion as the active | 

principle, and the two points as the essential substance,— iy 

4 to be three basis-ideas holding relations to each other. The 

idea of motion itself, however, may be referred to that of the } 

| passing moment in time, which is the most refined type of ab- 

| stract progression. 

| In reference to our conception of such ideas, the human 

mind cannot conceive any other notion of a calculating super- 

t human reason, than that which is derived from its own rea- j 

soning powers; and unless we apply the analogy to Divine 

intelligence, it would be in vain to speculate upon the great 

! problem of why the material world exists in its present con- | 

ditions,—as regards those apparently automatic processes of 

Nature, which are all portions of one perfectly connected Ha 

: system. But if we suppose that our minds are the faint copies | 

3 of the Divine mind, it is not presumptuous to imagine, as the I 

h Pythagoreans did, that a superhuman intelligent Power applied Ni 

ie the inevitable certainties of mathematics to the manifestation | 

. of forms and other qualities in the material world, because | : 

d they are ideas which human intelligence can conceive, inde- (i 

! pendently of all those impressions which we derive from our ip 

| perception of material phenomena. | 

It is true, that this mode of argument will never enable us : 

a | to understand the grand mystery of Omnipotence in the ab- A 

" stract : because we can only advance to the frontier of that | | 

/ incomprehensible world, in which there can neither be a Hy \ 

b F beginning nor an end. It was there that the earlier Pytha- iB 

goreans halted, as may be seen in the “ Timzus” of Plato, 

i and yet more evidently is his ‘‘ Parmenides,” notwithstanding ia 

all the dialectical subtleties of that incomparable treatise. iy 

{ a Paley, Butler, and other modern reasoners in this country, i} 

ity | have not advanced so far; they have argued most ably upon f ‘ 

; / 

| 

| 
| i 
|
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| i the mechanical and social fitness of the architecture of the 

| i material world, without touching on the more recondite | 

questions which are now before us. | 

| i According to the supposed system of Pythagoras, the 
i material world, in its informal or aboriginal essence,—the q 

i) moving, contriving, and all-pervading sowl of the universe,— | 

and the abstract truths of mathematics and arithmetic,—are | 

| all eternal principles or elements. And this aboriginal co- 

' existence of the ¢hree distinct sorts of principles necessarily 

| attributes a superiority to the numbers when considered in | 

i relation to the Divine Architect ; such a doctrine deprived | 

yi Him of omnipotence, as regards these abstract laws. | 

! This difficulty was the great stumbling-block of the Py- ! 

j thagorean school, and was mainly the cause of the numerous 

; sects into which it was soon divided, some of which, at last, | 

a professed atheism. The subsequent doctrine which was i} 

| ' taught at Athens, in the days of Socrates and Plato, and if 

: which supposed the supremacy of an absolutely omnipotent i) 

| : | Divinity who was distinct from the architect of the universe, 

: and was his superior,—did not obviate the difficulty, because i) 

| i it was never attempted in that school to maintain that ma- | 

| k thematical certainties were not inevitable truths. i 

‘ But the theological dilemma does not interfere with the i 

ih tenets of the Pythagoreans about the influence of numbers, . 

if nor does it invalidate the notion, that a great numerical law 

iE has prevailed in the material world, which is self-suggested J 

i to our reason, when we meditate upon the mode of deducing im i 

i our ideas of number, or of an inevitable series of numbers, 2 

| from mathematical or formal images, which are successively | 

ik i gendfated in the human mind by its own inherent powers. | 

| i Such being our preliminary meditations upon the only | 

| i incontrovertible method of discovering the progression of a 

| ; series of numbers, which may have been progressively domi- | 

" nant in the development of natural phenomena,—it remains | 

i 
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\ | 
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to be seen whether we can construct a scheme of ideal nu- ) 

] merical harmony, based upon elementary principles, which | 

| are of the simplest character, and which are suggested to | 

| our reason without referring to those phenomena themselves. / 

“hy i If we can succeed in this undertaking, and can also demon- 

i an strate, by observation, that this ideal scheme has been ap- } 

4 plied in nature to the development of the various forms and | 

qualities of an infinitely extended material substance, so as 

; to account for those general and special laws of number, 

; which are demonstrated by materialists,—we shall have 

‘an solved the problem under consideration, and explained why 

such rules in regard to quantity and proportion have pre- 

Dy vailed in the physical world. But the theological question 

, connected with it, is clearly beyond our solution; because i 

( however we may succeed in establishing an, analogy between i 

( our own limited intelligence, and the universal intelligent } 

j Power, which ordains that the matter of the physical world } 

| should arrange itself in accordance with the abstract rules } id 

ad of mathematics, and of a mathematically-originated series Nas 

i of numbers, we cannot invest the abstract intelligence of / 

i the universe with the supreme attribute of omnipotence if we : 

i suppose it to act in obedience to any inevitable ideas of num- ue 

| ber and form, which must have existed as laws from all i 5 

/ eternity, according to our judgment, and which will exist 

1 i for ever. 

i It is easy to understand, why the Pythagoreans asserted A 

Ei | that numbers were the principle of all things; and as human an 

‘fl reason is prone to personify its abstract ideas of power, the M \ 

i tendency of such an aphorism was to invest numbers them- a | 

mM selves with a certain divine attribute of omnipotence.” But 1} 

oy we have shown, that as soon as we arrive at this stage of 4 i 

| logical argument, our reason is an insufficient guide, and no i 

j 1) analogy will assist us in the endeayour to prove how the 

ie Supreme Will can be independent of the abstract rules of \ ‘ 

i. 
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mathematics and arithmetic. Instead, therefore, of following ; 

| f the later Pythagoreans in their last and highest attempt, we Hs 

i shall be acting more wisely and reasonably, if we admit that 

| ; when analogical argument and our ideas of beginning and | 

| | end, are inapplicable, as is the case in menor) to our notions f 

| | of abstract mathematical and arithmetical truths and of 

i supreme power,—we are unable to explain the mystery by | 

il any effort of human reason. A similar difficulty is self- | 

| evident, when we attempt to reconcile the apparent opposites 

| ; of an omnipotent Providence and a subordinate free-will, or ‘ | 

i of the coexistence of good and evil. 

: All such questions confound the most accurate logician. 

| | He wanders in the dark when he attempts their solution, | 

| and becomes involved in an endless succession of the most | 

| startling paradoxes. | 

if , Jz 
: |: 
HM | | 
He | 
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| rH SECTION IL . 

\ On Time and Space, as elementary ideas or basis principles of all human i 
i | notions about number and form. | 

| WHEN we endeavour to reduce our most simple ideas of | 

i i mathematical figures to first principles, we find that it is pos- | 

il sible to analyse such images by supposing them to consist of 

/ elementary lines. But as a straight line is the formal re- 

| | presentative of a limited distance between two points, such 

| i constituents of an ideal cube, square or triangle, cannot be 

| \ considered as its witimate elements : these elements are points 

i in space, as well as space itself, which is the medium of the 

if ideal development of distances between mathematical points. 
ae 
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The idea of the development of a progression in time, or of } 

' succession in the abstract, may in like manner be referred to | 

; the passing moment, and to Time,—as its elements; the 

: passing moment being the most simple type of abstract mo- | 

{ tion; and never-beginning, never-ending Time, being the | 

; ideal medium in which it is constantly advancing. | 

: It is indisputable, that time, space, the present moment, 

: and the mathematical point, are separate and distinct con- 

ie ceptions of our minds, to which we cannot apply our notions 

of birth or death, or of a temporal beginning and an end: in 

order to be thoroughly satisfied of this certainty, we may 

wie commence our investigations by considering the sophisms 

1% which have prevailed, both in ancient and modern periods of 

: philosophical disputation, upon the nature of Time and Space. . nl! 

Absolute space can have no bounds; however vast the | 

region which the astronomer can inspect with the aid of the \ 

| most powerful telescope, or that which he can imagine as the } , 

theatre of cosmical operations, there must be space beyond | 

; its limits. We may fancy one conventional boundary after | ‘ 

| another in the immeasurable expanse of heaven, without | 

being ever nearer an wltimate frontier. To suppose, that : 

| there can be any boundary to Space, is one of those notions } 

of childhood which ought to be dispelled by the simplest iE 

effort of an unprejudiced mind. The ordinary remark, that | 

| it is impossible to comprehend Infinity, seems absurd; yet \ 

| some of the wisest among the ancient philosophers argued 4 A 

, cosmologically, as if the spacial universe could be absolutely Tt } 

He bounded. The same mode of reasoning is applicable to an i " 

vt | infinite succession of periods in time ; and we thus arrive at a i 

t the idea of infinity in extension and duration, whether we i} 

i ponder on Space or Time, with the conviction that their 1 i 

/ having the attribute of endlessness, is a self-evident and com- 

i prehensible necessity. i 

When we study transcendental philosophy, it is requisite ' ‘ 

/ ; 

; 
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| to examine the opinions of profound thinkers, some of whom } 

| have treated the enquiry into the nature of Time and Space, ; 

‘| as one of the most important in metaphysics; and this be- ! 

i comes more necessary, because it has been maintained, with / 

| much appearance of sound logic, that our notions of Time 

: and Space are those of things which are created by, or 
ii imagined in, the mind, as relations to other ideas, instead of ! 

1) being present to our understanding as objects of thought, . 
| which have as real an existence out of owr imagination, as any | 

perceptible body has. | 
i We have been told categorically that neither Time nor | 
i Space is a reality, but a “mental receptivity” or a created 
i postulate of our reason, necessary to our mode of explaining | 
il phenomena ;—in other words, that they are hypothetical | 
: media for the action of substance as regards succession and 
i extension, but that neither Time nor Space is comprehensible 
Mi as an absolutely cwisting thing, and that our only method of 

definition is to treat them as receptivitics, media, or relations. 
i} This opinion, and most others, which attribute our ideas 
tk about the reality of Time and Space, to the creations of our | 
‘i own faney, may be analysed without casuistry ; and as the ] 
hh subject involves no question of doubtful perception through ‘ 
Ke the senses, it is explicable in conventional terms, which may | 
hi convey a clear and concise exposition of the whole argu- 

ih ment. 

i f Ons simplest mode of arriving at the comprehension of 
\} mfinite space and eternal time, is by supposing that they | 

i convey the same ideas to the mind, as those of universal ex- | 
i i tension, and never-beginning and never-ending duration: (a) 

ih i (a) One of the least objectionable He says (Book 4, chap. i.), “If no- ‘ai modes of stating the opinion, that thing existed, it is evident there | time is a relation, because the au- could be no such thing as ‘ time.’ i thor’s argument is advanced with Further, if there were no continua- li admirable clearness, is to be found tion of existence, there could be no \ ! in Monboddo’s Ancient Metaphysics. time, because there would be nothing 

Gt 
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| but it may be shown that extension and duration are merely 

properties, attributes, or qualities of time and space: their | 

synonyms they cannot be. It is true, they afford us a graphic | 

notion of the striking characteristics of time and space, be- 

cause they express the simplest mode of comprehending that | 

if time and space are everlasting and infinite realities. But if 

we want synonyms, eternity and infinity would be more appro- 

priate verbal representations of the objects themselves, than 

a || duration and extension are; because they express the main 

characteristics of time and space, while the words duration 

| and extension are terms, which only have reference to our 

no j to which it could be applied. This there is no time without motion, so 
| continuation of existence is what is there is no motion without body,”— I 

called duration. Further still, as and again, “it is of necessity that | 
Ml time is acknowledged by everybody both time and motion should partici- 

to be a measure of something; and pate of the qualities of body from i 
| as we conceive it to be applied to which they are derived,”’—sentences nh a 

i | nothing but duration (for it cannot which remove all doubt about his ! 
be applied to quantity, that is,tomag- ideas of time being those of time mea- ¥ 

| nitude and number, nor to quality, sured by material events, which sen- i 
( substance, or any other of the cate- tences demonstrate the error of the | 

gories considered absolutely in them- whole argument. ia | 
t ] selves, and without respect to dura- Suppose we were to clothe it in the : 

\ tion) it follows, that time is the following words, by substituting,— 
measure of duration.” He adds, the ship for the body,—the sailing of i ] 

oe “We can make the definition of the ship for the motion of the body,— iar 
time a little more particular by say- and the ocean for time. “There is iGiiz 
ing that it is the measure of duration no sea without sailing, and there is 

| | of beings liable to change or suc- no sailing without a sailing vessel, ' 
cession.” ergo there is no sea without a ship!” } 

He follows Aristotle in attributing Time is the sea of all action, but 
' our first notion of time to our idea of if there were no action or moving | 

i | motion. body, the infinite potential medium, ney) 
‘ The error here lays bare the whole _ time, would still exist, like the sea on | ih 

faulty mode of argument by which which no vessel ever sailed. Mon- ie 

1 some persons who are less clear than boddo’s method inverts the course ii) 

) Monboddo, satisfy themselves that of the syllogism, and is logically - 
time is a relation: what they call wrong. ‘he sailing-ship requires a 
time is, in reality, a period of time. medium in which it is to sail; but 

| His logical mind, however, did not the sea, the medium in question, i] j 

admit, that duration isanything more stands in no need of the ship. All im si 

\ than a relation to something existing. conceivable action requires a portion 

| Infinity with him is precisely what of time, and the motion of a material ; 

time is in its literal meaning,—the body must take place in a portion of " 

infinite abstract medium of continu- infinite space: but these media of ‘ 

” | ous being. continuous action, or motion, exist \ 

} Tn the same chapter, he says, “As independently of all such events. 

| d 
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' mode of attaining ideas of infinity and eternity. Yet infi- 

i i nity and eternity, themselves, are terms of relation, as they 

| express the connexion between time and periods of time, or ; 

Mi space and regions of space, besides being contingent on our 

“Ih ideas of “beginning and end,” which ideas are completely 

ih relative. 

| It is self-evident that the present instant, and the ideal 

i mathematical point, can have neither duration nor extension; - 

: | and unless the present moment be connected with the past or | 

: Suture (as the passing moment), it does not even bear a rela- q 
| : tion to our idea of duration. The same argument applies y 

yi equally to the idea of relative extension, so soon as we bring i 

| the mathematical point into connexion with other points ; | 

for a solitary point in space conveys no idea of extension. 

| hh But the method of argument, which leads so many meta- i 

8 physicians to the conclusion, that space and time are merely . ! 

i media or “ receptivities,” ideally created (as it were) for the yy 
occasion, by the thinking mind,—has been also advanced to 7 

i prove, that the present moment and the mathematical point § 
| | have no absolute existence out of the imagination of the i 

Hy person who makes use of such ideas, as elementary data in 4 
i analysis. It is indeed more difficult to demonstrate that they | 

if exist absolutely in the ideal world, as abstract and general | 
i certainties, because they are only present in the mind, when 
| it is occupied in analytical study; while time and space, as | 

il I universals, are constantly in our thoughts. | 
it No casuist can deny, that the idea of the present instant in | 
it | Time is distinct from that of a measurable moment of Time; 

ii] and the notion that the ideal point im Space is a portion of £ 
| i Space, is so untenable, that no reasonable person would sug- | 
Hf gest a doubt about the idea of a point in space being inde- | 

| pendent of all ideas of extension. 
i The present instant in Time seems to have a double cha- 

q i racter, which is not the case with the mathematical point in | 
| i Space; since it may have the appearance of becoming a por- 

i 
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fh tion of the future, 
or of having 

been a part of past Time ; yet | 
by this is logically 

impossible, 

because 
its existence 

as the present 
! moment 

(the very condition 
of the question 

under 
considera- 

| 

| tion) 
precludes 

the possibility 
of its being 

past. 
This illusion 

| 

, does not present 
itself, 

however, 
in regard 

to the mathemati- 

| 

| cal point 
in space, 

because 
we cannot 

imagine 
a point 

being 
; 

| part of a distance: 
the moving 

point 
maintains 

its identity 
; 

| and it is as easy to imagine 
a moyable 

point 
in a line, as in 

ol boundless 
space. 

But the ideas 
of the absolute 

and solitary 
a present 

moment 
in Time, 

and of the mathematical 

point 
in j 

ny Space, 
are precisely 

of the same 
class; 

both are perfectly 
| 

nt independent 

of all other 
ideas; 

and both hold equal 
rank 

i with that feeling 
of self-ewistence, 

which 
is independent 

of the 
( contingent 

relations 
of ‘“ having 

been,” 
or of “about 

to be.” | 

Thus, 
it is evident 

that the present 
moment 

and the mathe- 
ny 

y a matical 
point 

in space, 
are elementary 

necessities 
in metaphy- 

i 

rl sies, and that they are not relations 
to other 

objects, 
although 

} , 

| the ideas 
which 

we entertain 
of their 

existence, 
are altogether 

Wao 

‘ opposite 
to those 

of absolute 
Time 

and Space. 
fh 

| ‘We may call Time 
and Space 

what 
we please 

; they are ca | 

| undoubtedly 

media, 
or “ mental 

receptivities,” 

according 
to i : 

the phraseology 

of Kant,—but, 

nevertheless, 

they 
are realities 

ew 
in the ideal 

world, 
and no legitimate 

mode 
of argument 

will } 

reduce 
them 

to relations. 
The simple 

ideas 
of the present 

f moment 
or of the mathematical 

point, 
are not relative 

to any 4 
other 

ideas, 
wnless 

they be the fowndation 

or original 
basis of | ‘| i 

( such other ideas. 
They 

must have been ever present 
in the Mi 1 

mind 
of the Great 

Architect 
of the physical 

world 
as elemen- 

| \ 

ae | tary ideas, 
together 

with those 
of Time 

and Space. 
ae Hence 

we conclude, 
that the four primary 

ideal 
realities, 

eS | 

| which 
are independent 

of all other 
objects 

of our thoughts, 
ne 

i j but which 
are, nevertheless, 

necessary 
basis-elements 

in every 
{ 

1 physical 
theory, 

when it is considered 
metaphysically, 

are,— 
‘ 

a 1, time ; 2, space; 
3, the present 

moment 
; 4, the mathema- 

i" 

tical point 
;—and 

this result 
of our opposition 

to the dogma, 
| ) 

| y 

H
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th 
i that Time and Space are merely relations to substance and 

: its action, will aid our efforts to comprehend some of the 
ii Fi 

| i more difficult problems of transcendental philosophy. 

| ve 

i SECTION III. 
| On the abstract contraries of the Infinitely Vast and Infinitely Minute, 

and on our simplest idea of motion in the abstract. } 

I It is not difficult to attain a satisfactory idea of the inji- 

\ nitely vast, because it is an obvious relation to infinity ; and 

b infinity itself is a relation to everlasting Time and boundless 
tii : 4 : , : 

| be Space, both of which convey a prima facie notion of things 

' infinitely large: but it is impossible to conceive anything in- 

i Jinitely small, without a much more logical consideration of 

it that sort of infinity than of the other. 
a oe : eee 
it We cannot imagine the existence of any object in the ma- 

i terial world which is not capable of division: it is true, that 
y Hil . . 

t the atom or last elementary molecule of matter, which is sup- 

i) posed to be the basis of all corpuscular form, conveys the 
sl . . ee ey age : :, a idea of indivisibility in a defining term; but as “great and 

h small,” in the material world are merely relations of com- 

i parison between various objects of our perception, we soon 

nd discover that no material phenomenon will bring the idea of the 

| infinitely small before us ina measurable form ; and if we re- 

i) flect on the subject, we must at last surmise, that the elemen- 

! tary existence of any such portion of the material world as ') 

| | an indivisible atom, is very doubtful, because the term “atom” 

Mi almost precludes the possibility of the object in question | 

iii haying any attribute of size or of its occupying Space ea- 

Hil clusively.(b) } 

i | Our fundamental feeling of “ I am,” undoubtedly suggests | 
et N 

tail (b) In another part of this trea- cally generated entity, or a definite ' 
ij i tise, it is shown that the indivistble form, under which a certain quantity ' 

Ni characteristic of the ultimate consti- of material substance is embodied or { 
; Ny tuent moleculeofchemicalbodiesmay individualised during a limited period 

i be only a temporary quality; the of time. 
: atom itself is most probably a physi- 

{Fa | 
| | f j 

| I 
i 

| | 
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if the notion of indiyisibility, as the attribute of a personal | 

it essence, which, although immaterial, is the basis of all our sen- | 

sations. As regards psychology, the abstract idea of infinite | 

| minuteness may be realised in the existence of the soul. Inthe wa | 

| material world, however, we can discover no such realisation. a 

| But the idea of the injinitely small is perfectly and | 

| immediately conveyed to the mind, in our conception of 

the present moment or of the mathematical point ; and it is 

absolutely realised in either case, although its representatives | 

1 have an abstract character. The present moment is indivi- | 

“a sible and immeasurable ; however short the period of a se- 

a cond or of a “twinkling of an eye,”(c) it is not the absolute . 

aN | present, which we can no more adequately describe or define, | 

my than we can measure it; the present moment is the abstract } 

| counterpart of the feeling of “T am” now in being, because | if 

eo the now absolute has nothing to do with the past or the fu- | y . 

} ture. The same general notion, as to Space, is to a certain ! 

a | extent conveyed by the word “here,” although “ here,” when Ta 

se applied to the point, is less expressive of the infinitely minute, s | 

aa | because it does not imply that intensity of fixation which is Bh 

ti | the quality of the present “ now.” ral ; 

i| The present moment in Time suggests the ideas of absolute oa} 

j i fication and necessity. The idea of motion in connexion with ’ F 

oe it, is a cause of its annihilation: if it moves, it ceases to be | 

ihe the present: if it be the past, it ceases to exist : and yet pa- 

aq radoxical as such a notion seems, its existence is the real but | 4 

fo unsubstantial type of an infinite shortness, between which and ti] | I 

si nonentity, human reason cannot define the difference. t Li \ 

t The mathematical point in Space is not less the type of | 

the infinitely minute, but it may be “anywhere,” in infinite ] 

gras Space, and it is capable of being moved in any direction, Hi 

without the least change of character. It is certain, that f / 

4 there can be only one single instant in relation to the idea Ws 3} 

of “now” throughout the universe. But the imagined point | AI 

4 

(c) Institutes of Menu. B.1, v. 64. | | 

il 
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i in Space may be multiplied indefinitely, at the pleasure ! 

| of the imagination: yet this idea of exclusive solitude in 

i connexion with the present moment (which is the exact ! 

‘ contrary of that of an infinite multitude) is not the same 

| idea as that of a single universe, or of universality: it is 

) the notion of the existence of an infinitely minute but soli- 

i tary individual, equally opposed to that of the infinitely vast 

i and all-containing spacial whole, and to the idea of an infinite 
i multiplicity of such units or distinct things, as points in | 
" i Space. A mathematical point is as much a type of separate 
i individuality as the present instant in time is; but it has an 
i attribute in its infinite capability of being multiplied, which 
i does not belong to the idea expressed by the word “ now.” 

\ ; Thus we find, that although these two unsubstantial reali- 
hi sations of the infinitely minute, are of the same division, 

it it when opposed to those infinitely vast objects of our thought, | 
" which we call Time and Space ; yet they are each other’s 
ul | opposites or contraries in reference to their respective attri- 
i butes. | 
| } | No effort of our imagination can conceive the possibility of | 

i H the same moment being the past and future while it is the | 
A present. “Here,” “there,” “ everywhere,” or the locus in | 
a quo of the point in Space, is the type of liderty, of some- | 
ih thing having the quality of being moved, and of the multi- | 

li plicity of similar things, as regards our imaginative powers. , 
Hi i “‘ Here” may be “ there ;” and “ there” may be “here,” at the | 

i i pleasure of the imagination ; but “ the past” can never again 
i be “now.” Yet there is a connection between the present 
i i) | moment and the mathematical point, when the passing cha- 

it } racteristic of the present is considered in relation to the past 
| 1 and future, which suggests the crowning paradox of “ being | 

| and not being,” as regards time, - 
\ i Being, existing, progression, and activity, are all in the 
| i imagination, when the passing moment is the object of deep } 

f i meditation ; but all ideas of action or even of identity, must 
! i be connected with the abstract notion of a continuousness | 

i 
1 

i i 
| 

| 

; | 
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in time. “Now,” or the present moment, in its fixed cha- 

| racter, which corresponds with that of the sentiment, “I 

| am,” suggests no idea of identity or of continued sameness ; | 

unless it be considered the passing moment, as well as the 

| present, it is wholly isolated. 

a But as the present must pass, it is possible to conceive the ; 

| combination of the past or future with the absolutely existing 

4 present, and to entertain the complicated idea of an identical 

something at rest, but still potentially endued with the faculty 

ne | of motion; although such a complication is illusory and con- 

trary to fact as regards either the present or passing moment, 

a because there is nothing in the relations of Time, which im- 

plies rest, unless it be found in the accidental limits of a 

I beginning and an end, which bound a period of Time. Still i 

“ § the idea is suggested by our meditations upon the popular | 

it notion of duration: this seems to invest the evanescent pre- ; 

nN sent with an attribute of identity like that of the mathematical ¥ 

= | point, which may be either at rest, or in motion: hence arises Hi 

the erroneous conclusion, that there can be a strictly logical } 

a relation between the passing moment and the mathematical | 

he ) point, in the idea of continued existence. A more compli- t 

i cated semblance of a connexion between the passing moment if a 

 @ and the moving point (as regards the general idea of the same | 

Ig entity being subject both to temporal and spacial laws) sug- ' 

i gests another incomplete abstract type of a material body A 

ho moving in Space. | | j 

I But even without reference to Space, we may illogically i 

ah suppose the identical passing moment to be as distinct, during y ; 

i its entire career through the past and future, as it is in its } 

nt H character of the present moment. This conception, (as re- . 

| gards psychological doctrines,) would suggest the type of an Hi } 

i immaterial entity possessing that attribute of identity, which i 

th is the characteristic of the movable point, independently of 

| the mathematical necessity which implies a position in some 

‘ defined locality in Space, when the point is at rest. | 

| 7 

ie
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i Our simplest notion of se/f and its energy, is typified by 

it | this incorrect idea of the present passing moment. When 

| such an idea is referred to the sentiment of ‘‘ 1am,” it is con- 

Hh sistent with the argument to affirm,—that the soul is an 

i‘ essentially active principle, independent of Space, but not in- | 

| dependent of Time, so far as its activity is concerned ; but that 

al it is neither dependent upon Space nor upon Time, when con- | 

} sidered in relation to the mere paradoxical present moment, | 

| ) without any idea of its passing from the past into the future. | 

i | Nevertheless, our notion of the soul, without the attribute 

i | \ of identity, holds an analogy to that of simultaneously “ being 

! i and not being,” which is suggested by the absolute present | 

; moment; its nature under that condition is wholly incompre- 

i hensible and inexplicable by any process of human logic. The § 

bl limit between the comprehensible and the incomprehensible 

lait worlds is clearly defined in this instance, where there is a 

ii confusion in our ideas of a beginning and an end in Time, and 

; i consequently of the duration of a period of time. Thus our 

i most refined ideas of personal being appear to be based upon 

[ i! that of individual momentary existence ; but those of personal 

[ identity are connected with that of duration, which is a rela- 

Kh tion of a complicated character, involving in its analysis the ’ 

q iH consideration of the past and future. 

i ‘ Duration, in the abstract, may be viewed as the connecting 

I t link in metaphysics, between our ideas of absolute Time and 

iil of the present moment,—the two most simple types of imagin- | 

ii able contrariety. All ideas of life and death, or of begin- | 

i i) ning and end, are connected with that of duration ; and even 

HH if we had no other grounds for maintaining, that absolute 

hi Time is not the same thing as duration, but an idea sui 

/ generis, this argument would be conclusive. Human ex- 

| perience, however, induces an impression that “ living” and | 

i i “being” are identical; and in our ordinary meditations, we } 

: i do not define the appropriate distinctions between present exis- 

\ tence, existence for a period, and eternal existence, which 

i | 
| , 

| 
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\) would indicate three totally different modes of considering 

a individuality in connexion with the separate ideas of “now,” 

Ch of “ duration,” and of absolute “Time,” or eternity. | : 

Such remarks may appear too sophistical, or at all events 

is too dialectical, to naturalists whose attention is wholly 

a devoted to the observation of phenomena and the infe- ; 

‘a rences deduced from them, as well as to those mechanicians 

4 who, discountenancing any attempt to connect metaphysics 

i and mathematics, apply the term of idealism to any mode of 

bute argument which is less limited than their own. The method 

q suggested in the present essay, renders it necessary to extend | 

ent the analysis of all our ideas about motion to ultimate elements, 

te and to ponder deeply upon certain doctrines about Time and ( 

] | Space, which have seriously tended to curtail the legitimate \ 

. | exercise of human reason. \ 

oe It has been alleged by some objectors to the theory of HA 

{ “ gradual development,” that its supporters have no starting } 

i I point or elementary basis upon which they can found their i 

‘| assumptions. In answer to such criticisms, it is now proposed ; 

if to demonstrate, that even as regards forms and numbers in | 

Is the abstract, there is a gradually developed system of pro- ‘ | : 

a } gression, in which the complicated idea is self-suggested by ay 

. the more simple, under certain obvious conditions of varied 

i motion: but in pursuance of this method of reasoning, it 

ia becomes requisite to touch upon questions which have more A 

> | or less occupied the attention of every metaphysician, and | in 

oo not only to search for the elementary principles of the mate- 4 } 

i rial world in the abstract laws of mathematics, but to trace / 

ik up the mathematical elements themselves to metaphysics, 

where informal ideas are the counterparts of physical pheno- 

i mena and of our ideas of form. i 

This mode of argument does not necessarily lead to psycho- f 

gl logical disquisitions, although the same elementary basis may 

The suffice for a superstructure either of material or of metaphy- . 

a sical philosophy. | 
é 

) . i
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; SECTION IV. 

: i On the gradual and self-suggested development of our ideas of form. 

‘i THE hypothesis of some geological naturalists, that the 

i: original ancestors of the highest animals or vegetables now 

il inhabiting the surface of this planet, were beings of the most . 

i simple structure, coincides with the incontrovertible theory of | 

Hh the mathematician, who demonstrates,—that the most com- | 

‘ f plicated forms can be deduced, in a regular succession, from 

All the most elementary, by a process which may be critically ; 

Hl termed one of generation. 

il i It is well-known, that by attributing a rotatory motion to 

: i a straight line, we may conceive the formal idea of a circle, 

' and eal by again applying migiicn as an elementary principle | 

i to the circular circumferential line thus generated (while we } 

Ht suppose the original line to be its axis diameter at rest with- | 

i in it) we may construct the outline of a sphere. But the 

t ellipse, the parabola, and the hyperbola, may, in like manner, | 

le be generated without the aid of a cone, if we consider motion | 

a as a constant elementary principle, or (if it may be so called) 

i j a vivifying influence, which is to be applied to two circles in 

if opposite methods, but according to a regular system of con- | 

i trariety as regards the mode of its application. | 

| i This self-suggested development of a constantly increasing 

at complication in the generation of new mathematical figures, 

/ is based upon the earlier ideas of two points in Space,—of o 

l | motion in relation to the limited distance between them,— 

i i and of contraricty in the abstract, both in respect to the 

' direction of the imaginary movement, and to the parts of any 

| i parent figure, which are affected by it. 

mh But it has been already shown, that the idea of motion in 

i ! the abstract may be referred to the inevitable progression of 
i 

) | 
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the passing moment, and that the idea of the passing moment / 

may be reduced by metaphysical analysis to the ultimate ele- 

ments of the present moment and of absolute or infinite Time, 

when they are brought into ideal relation with each other, 

| by meditating upon our most abstract notion of duration. 

| The mathematical point, however, is incapable of any such k 

analysis, for it is the representative of the infinitely minute ; 

i @ it may, therefore, be treated as an ultimate element in our 

a | abstract mathematical speculations: but any spacial region 

in which points may be supposed to move, is so far the ana- | 

| logue of duration, that, in its character of extension, it may be | 

ral | analysed and referred to the motion of the points, or to the 

ih | distance between points, or to lines determined by points, or 

to figures composed of such lines. Still all such formal ideas, ! 

i | including that of distance in the abstract, are dependent upon | 

| our all-including idea of absolute Space, which is like eternal 

if Time, an universal medium or elementary principle incapable } 

md | of analysis, in regard to its infinite character. ey 

: Hence we may satisfy ourselves, that Time and Space (as 

the universals), the present moment, and the mathematical point, / 

tt (as individuals) are the four ultimate elements of all ideas of | : 

{ | form, and even of that of locomotion in the abstract. When im 

| we proceed to the synthesis of all these ultimate elements, | 

ein we imagine the development of a system, in which the appli- | 

na ! cation of ideal motion, as a generative power, to any existing 4 

y mathematical form, will be productive of a newand higher form. MAb, 

wo @ This improving progression will be typical not only of the 1 i] i 

a, generation of new individuals of a species, but of new species L \ 

i of a genus (for the same mathematical process will simulta- | 

a neously suggest the ideas of a distinct second circle, and of | 

ie an ellipse, as will be shown presently),—and the scheme may i / 

i be applied, not only analogically but practically, to material i 

| processes of physical reproduction, and to the improvement . 

{ : of a specific series, as regards chemistry, botany, and zoology. } 

} In subsequent parts of the treatise, this general notion will ) 

4 i 2 
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il be adverted to, as occasion may require ; and it will be ex- 

a { plained, that the form of each individual atom in the material 

ij world, and of every distinct corpuscule composed of atoms,— 

Ni the various physical qualities resulting from atomic or mole- 

‘ cular combination,—the physiological laws of vegetable and 

il animal life,—and even the mental faculties of all animal 
| i bodies,—appear to be the consequences of materialising a suc- | 

| i cession of ideas, which may be all reduced to our primary 

i elementary notions about Time, Space, the present moment, ! 
Mh and the mathematical point. But as a substantial basis is | 

| necessary to the physical manifestation of such a scheme of 

H i progressive development, we must commence our inquiries 

i with the postulate,—that inert passive matter is under the 
i control of the great immaterial mind,—and we must suppose 
i that both one and the other of these elementary essences 

i i hold no relation to our ideas of a beginning and an end. | 
i In subsequent essays it will be shown, that the idea of a | 
f ( series of primary numbers is the inevitable adjunct and coun- 

/ terpart of that of a series of abstract forms which are thus | 
f ) self-generated in our minds; and that such a numerical pro- 
ie gression is the basis of a completely harmonious system of 
He numerical proportions, which like that of the ideal forms, has | 
: : influenced the manifestation of all material phenomena. 
i i" Before, however, we proceed to the discovery of these 

r numerical truths, let us consider the self “suggested mode of 
iF deducing our successive ideas of the circle, the sphere, the 
ii i ellipse, the parabola, and the hyperbola, from our simplest 
j | | mathematical elements. 

| 
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SECTION V. 

! On the ideal generation of the Circle. | ‘ 

il Wirtu universal space as an axiomatic medium, we find no | | 

1g more difficulty in conceiving the notion of a point within it, 

: B than in an ocean or a desert. Like many other ideas, that 

y of a point in space may have been suggested originally to our 

i | thoughts by the experience of our senses, in connexion with 

i Bl matter; but the idea is so nearly one of abstraction, that the 

wd | | youngest mathematical student breaks the connexion in his 

io own mind, as if by instinct: all he requires is space, and in 

| that infinite void he places his first ideal point where he ( 

oe pleases. ty 

sa His notion of a second point immediately suggests those of t | 

: | limits and boundaries,—of beginning and end, as well as of i 

! distance: the single point is independent of all such accom- ; 

ao panying ideas, and unless we suppose the existence of a second , 

‘dns ) point, a solitary point is like the present moment in time, an 

ye emblem of absolute one-ness. The second point, however, | 

| can only be imagined as an independent ideal entity, which 1 

iy | claims equal consideration with the first point, in all that ; 

| regards the formal or mathematical conceptions of the human iy: 

| mind. 

/ Hence we may determine that DUALITY is @ quantitative 7 

| basis of all abstract ideas of form ; distance is the first relation ; A 

< . suggested by the two points, and the imaginary straight line ) : i 

j between them is the first idea of form, in which that of dis- in | 

tance is made manifest: the notion of /ength in the abstract | 

is thus obtained. } 

} Next in succession in the natural order of formal ideas, is { 

i that which arises from motion being considered in relation / 

either to one or both points, or to the two ends of the line : 

connecting them, which is absolutely and permanently 4 

i straight (according to the conditions of its own ereation), | 
| 

| 
| 
| 
|
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HI and of an unchangeable length. Whether one end of the | 

Hi line be supposed to move, while the other is fixed or at rest— i 

. i f or both points, thus connected, be supposed to move in opposite | 

4 | directions, —the formal consequence in either case, is the 

Me creation of an ideal circle, which conveys the notion of a ! 

ii completely bounded region in space, although it is the 

ti simplest of all superficial figures. 

( ii We may thus attain the idea of an uniform enclosure in nS 

i space by meditating. 

a Ist. On the injinitely vast and infinitely minute, as regards 

| | space and the point in space. 

i 2dly. On the idea of distance, or length without width or 

) i depth, in relation to mathematical duality, as regards the line. 

Hl 3dly. On the idea of motion or action, in opposition to rest 

i or inaction, as regards the construction of the circle. 

: | The existence of matter does not occur to the mind during 

a the process; and although the simple mathematical laws j 

i which are developed in the construction of ideal superficial 

| [ figures, only constitute a small portion of the entire system 

ial of those formal regulations which govern matter, while other 

| laws are necessary to’ the manifestation of that system,—yet 

i a superficial circle, which is an important and complete | 

i : mathematical figure, presents itself to the human mind, not | 

\ [ in consequence of our experience in dealing with material 

i ai forms, but under imagined simple conditions of mathematical I 

ii i" certainty, which are as satisfactory as if the circular figure 

| feild had been represented to the sense of sight or touch. d 

q i It follows, therefore, that human intelligence has the power | 

| | of generating ideas in connexion with its own immaterial 

hy notions of infinite vastness and minuteness, of motion and 

I rest,—and that the idea of space itself and of formal images 

| contained within it, does not depend upon that of matter, 

i iH because the abstract superficial circle has no depth, and we 

i cannot conceive the possibility of matter existing, unless it i 

i | has thickness or depth as well as length and width. 

| 

i | \i 
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| SECTION VI. | 

! On the generation of the ideas of two semicircles and of a sphere. 

tt } Wuen the idea of the formal circle is complete, and the 

imaginary line is supposed to be at rest, a new notion of form 

i | is presented to the mind: two semicircles are created, and 

the first type of a division of a limited spacial region becomes 

oh manifest. This step in the progression depends upon the 

| development of an antagonism of conditions; because it is ] 

| necessary that the diametrical line or the formalised distance i 

between two points should change its state from one of motion 

iw to one of rest, in order to create the image of a bisected cirele. h 

If we imagine another sort of antagonism, and transfer the ie 

io motive energy from the diameter to the newly created circwm- | 

5 ference of the circle, without attributing change of place to the } 

| whole figure, the only conceivable manifestation of motion will # 

{ be the rotation of the circumferential line upon the quiescent Mhgi¢ 

hot diameter as upon an axis. Since the formal result of this } 

a“ change will be the development of an ideal sphere, having its i 

Fl poles and an equator,—all points which are upon different i t 

it circles of latitude in one of its hemispheres will move with a aj 

different degree of locomotive rapidity during the rotation. | 

| Hence a much more complicated idea of motion will be for- ‘bw 

by malised by this process, than by that of the revolution of a | 4 

| straight line upon its central point. We} 

| The above method of accounting for the generation of the i 

! cirele and the sphere, is very ancient. Inthe “ Timeus” of } 

1 Plato, we find that the cosmogony of the Pythagoreans was 

J based upon the idea of a straight line revolving upon its i 

| centre, and elsewhere the whole image of the universe itself | } 

was referred to the circumference of a circle rotating upon 1 | 

“ag the diameter. The Greek cosmogonists, however, who " 

| adopted this mode of argument, generally fell into the illogical 
| 

| 
i 
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| error of supposing, that infinite space had the formal qualities | 

it of a sphere, or of a mathematical figure which was bownded in 

' i every direction. 

i i, There is no evidence to prove that the physical philosophy | 

a of Pythagoras himself was exempt from this inconsistency ; | 

i Anaximander, the disciple of Thales, taught the same doc- 

ut trine; and the firm hold of the Ptolemaic system upon the | 

| human mind until a comparatively modern period, proves that 

! although some of the ancient astronomers may have believed | 

i the Earth to be a subordinate heavenly body, the majority 

| i entertained the opinion that our planet was the centre of the 

at spacial expanse, and that the Heavens had a definite boundary. 

i That such an error should have prevailed is extraordinary, 

Vl considering the assiduity with which the ancient mathemati- 

al ‘ ciang studied elementary principles, and analysed their most 

[ " apparently simple ideas of form and number in the abstract. 

. i The first conclusion of any reflecting mind capable of think- 

| | ing for itself, must have been,—that Space as a whole is 

' i boundless. Applying this axiom to any cosmical theory, it 

i seems surprising, that most of the ancient astronomers should 

i " have been blind to the inference,—that as ideas of a centre | 

h. ti and a circumference can only be relative to an ideal point, and ] 

ie : to a limited distance from it, there can be no ultimate boun- | 

\ i dary where the distance is infinite, even if the assumed central | 

1 point be admitted to have such a fixed locality in Space, as | 

h i | that of the Earth in the system of Ptolemy. 

ii | 
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| SECTION VII 
Bi On. the simplest mode of yenerating the idea of two concentric and equal 

circles which occupy the same area. a 

a | In accordance with our general rule of only employing pre- 

the | viously-generated mathematical elements as the substantiale | 

te J of any new mathematical figure, and of imagining the develop- 

i & ment of such a figure in consequence of some novel method 4 

of applying motion to these elements, we are precluded from j 

; adopting any artificial device, such as that of constructing a 

(ie new circle by copying one already accounted for. | 

: It is evident, that in the preceding method of producing a 

<I circle by attributing an antagonistic motion to the two ends { 

q of alimited straight line, or to the two points which constitute if 

‘ its termini, the circumference of the circle will have been 

it completely described as soon as the line in question has made Hs 

sine half a revolution on its medial point, because each of its ¢er- 

abs minal points will then have replaced the other, and each of | 

ni | these points will have traced the respective semi-cireum- 

iy ferences of one whole circle. Mt 

If, however, we suppose a limited straight line to have | : 

‘int made an entire revolution, each of its terminal points must } 

a | have returned to its original place, and will have described a j 

‘al complete circle instead of the semi-circumference of a circle. { 

os 9 The general result will be the ideal development of two cir- 

. cular figures, but they will only appear to be one; and both | A 

| circles will seem to be identically the same, because they will alt \ 

| have a common centre, and the path of one revolving point Lia 

will be upon the line already determined by the other. | 

These two ideal circles, however, will have been generated 

} in different intervals of time, and they will hold relations of / 

| seniority to each other, as regards the period of their develop- i 

ment. The /irst circle will have been delineated during the 

first half of the operation, and the process of its formation 

will have been concluded when the two moving terminal points . 

t ane | 
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) i of the line have replaced each other. The commencement of 

i the second circle’s delineation will be coincident with the pas- : 

i : sage of one of the terminal points over the place or site of the ; 

\ s other, and with its beginning to return from that place to its if 

i) own original site. { 

q Considered as a problem in relation to space and time, this 

it is of great importance, because it demonstrates that ideal 7 

i mathematical figures which are perfectly identical in regard 

/ | to space itself, or the medium of locality, may be quite distinct 

i i from each other in regard to time, or the medium of activity ; 

Bi and we thus attain an idea of a distinct individuality, even 7 

bi (| with respect to spacial delineation, without being obliged to | 

i | admit that a formal occupation of any given region in space by ‘ 

\ a mathematical figure, precludes the -possibility of its being a. 

: i simultaneously occupied by another distinct individual. The q 

2 law of physics, which determines that the plenary occupation ; 

lj of a given region in space by matter must be exclusive, does ; 

| ‘ll not apply to ideal mathematical forms. A vast multitude of Hy: 

t tl concentric and equal circles may be supposed to be indi- 

i i vidually distinct from each other, in our recollection of such i 

\ i ideals, although they may occupy the same identical locality | 

i as if they were only one circle. Their individuality is not } 

i iM demonstrable to the senses in such a case; but it is proved ! 

i ii by the more certain test of successive processes, during which ! 

i. they are generated in a series of ideal operations, and on , 

ni account of which they may be understood to hold relations of | 

iy precedence and subsequence to each other. These relations i 

i cannot be supposed to exist, except as attributes of distinct | 

i individuals. | 
li } When we apply the same mode of reasoning to the idea ! 

i : of the generation of a sphere, we find that the above truth is | 

: | still more obvious : because a sphere is a perfect enclosure of i 

[ : space, having the qualities of length, width, and thickness, 

aha while a superficial circle has only the two attributes of length 
i and width. | 

itt! | 
| 
i 

i 
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The transfer of the motive principle from the diametrical to j 

; the circumferential line of the circle, supposes, that instead of 

the diameter being in motion, it is at rest, and that the Jateral | 

path of the circle’s circumference describes the whole spherical 

outline. But the process of delineation in this case is a 

; double one, as it is in the instance of the two terminal points } 

t of the rotating diameter. 

_ One ideal figure of a sphere is complete as soon as the two 

semi-circumferential lines of the circle have exchanged places, 

hog and a second such figure is imaged as soon as these lines | 

j return, in their lateral sweep, to their original localities. | 

Hence we have the idea of two identical spheres, whose 

Ny length, width, and depth are exactly alike, oceupying the 

Al same area,—an impossible condition in physics, but one | 

ak which is perfectly comprehensible in theoretical mathematics, } 

it when we ponder upon the problem as has been done in re- 

We gard to ideal circles, and when we look to the process of M 

be generating the two spheres in relation to successive periods of a 

ils time. Physically, we are precluded from supposing that two 

wich concentric spheres could occupy the same area, unless they / 

alt were one within the other, and the outer sphere were hollow ; | 

; in that case, the inner sphere must be smaller than that if 

Ve which is external.? } 

The diagram, figure 3, plate 1, demonstrates the two-fold 

ba @ process of a simultaneous formation of two connected semi- A 

aot) circles, in consequence of the two terminal points of a diame- | | 

fos) trical straight line changing their places. i! } 

e d Jt will be found that this gen- by a fraction of an integral number, } | 

eral geometrical truth is very im- instead of the integral unit itself. : 
portant in the arithmetical system This result is demonstrated in page 
which may deduced from our ideas 66 of the treatise on formally-ort- im 

ails of form, and more particularly in ginated numbers, to which the present 1 

a the logarithmic relations of numbers essay upon the self-development of ; 

aut which depend upon such a system; our formal ideas may be considered 
a because it will account for the single as an introduction. i 

: circle being represented in numbers } ' 

it \ 

| ; 

| q 
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it SECTION VIII. 

\ i On the self-development of the ideas of two connected circles having distinct 

i areas, of the ellipse, and of the collapse of a circle upon its diameter. 

i | Havine thus succeeded in accounting for the self-develop- | 

| | ment of the idea of two concentric circles, which are appa- 

ii rently only one, because they occupy the same area,—let us | 
| suppose that the principle of motion is applied to both of | 

| them in such a way, that the one slides off laterally from the | 

i other, so as to account for the gradual divergence of their 

Hl centres from the common point of concentricity, and conse- | 

(ih quently for the manifestation of two distinct circular areas. | 

| i This method of considering motion in relation to an entire | 

2 El circle, is an advance in the general scheme of applying it to 

i ri our previously-attained ideas of form, as the diameter and 

| circumference of a circle have only been hitherto imagined to 

Hae be separately in motion, the diameter alone being supposed 

| y to be moving in one case, and the circumference in the other, 

while the diameter was at rest. 

j | In thus applying motion to two entire circles, we are still 

ih | precluded from supposing that the movement can effect the 

i complete disjunction of the two circular concentric rings, t 

i ‘ because the given element of only one diameter common to 

i | both circles, does not admit of our extending the diverging | 

i ] motion of their centres beyond the two terminal points of 

iit the original straight line. It will be found that when the 

i ? two centres are supposed to move in opposite directions 

| | upon the original diameter, and to cease from moving when 

i they have arrived at its terminal points, the two circles will 

: | occupy perfectly distinct areas, but that their circumferences | 

i will be in contact at that point of the line, which was their | 

i ! common centre before the commencement of their divergent 

lie! motion. 

By this simple operation we attain the idea of a figure 

ii 

i | 
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consisting of two equal circles in contact with each other, . 

without having had recourse to any artificial method of 

copying one of them from the other; but the most important j 

| result of the centres of the circles being in motion, is the 

self-suggestion of the elements of the elliptic form in all its 

f varieties of eccentricity, which is a mathematical phenomenon . 

i of the same self-developing character as the manifestation of 

es the circle, or of the sphere, described in preceding sections ; 

i while it is a far more complicated deduction, because it 4 

te creates the idea of a continuous change in ‘the outline of a com- 

li pletely bounded elliptical area. 

8 The elements of the ellipse thus produced differ, at first, ; 

ra in the slightest possible degree from those of acircle; but it ( 

(i becomes more and more eccentric, and finally collapses upon, Wy 

th and appears to be identical with, the original straight line, 4 

ra which was the basis of the circle, the sphere, and the ellipse a4 

» § | itself, and is the only given formal element in our gradually oe 

wl By developed scheme of generating one form from another by a i i 

| regular method of applying the principle of motion, according { (: 

| to the most obvious method of so doing. iB} 

‘ When we reverse the process, and suppose that two equal : 

te but distinct circular areas converge into one, we shall find, ee 

« f that as the generation of the idea of two distinct circles out } 

, of one circular area, suggests that of a complete collapse of a 

0 third circle upon its diameter, through the intervention of A 

ct a variable ellipse,—the reversed process (namely, that which y 

» i moves the centres of two distinct circles to the point of con- ah 

iq tact on their circumferences and makes them concentric) will 1 ut : 

7 suggest the idea of the same straight line, swelling out later- 

| ally in an elliptic form, and thus at last regenerating the / 

. 5 idea of the original circle, which will be the vanishing form i 

a) of the expanding elliptical area, when its transverse axis is a é 

ia constant length, during the continuous change of its eccen- 

"8 tricity. 

ii It is possible to combine both these processes, and to treat | 

| 

ij . 
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them as one continued operation, if we suppose two distinct 

it but connected circular areas to change places, one passing ; 

i over the other. In that case, the line connecting their | 

' ( centres will gradually decrease to a point, and then gradually 

ii inercase to its original length; while the contingent ellipse 

F will be developed, first, as a straight line, expanding ellip- 

i tically, until it offers the area of a circle, and subsequently | 

HW collapsing, until it is merged in the same line, which had | 

i been its transverse axis during the whole operation, and was 

i | our original formal element, whose rotation suggested the ! 
| | first idea of the circle. | 

Y if The most obvious principle, or test, of an elliptic area, is , 

i: perfectly exhibited in this mode of accounting for the genera- 

| tion of its curve, which docs not happen when it is produced } 
b at by the intersection of a plane and a curve. 
nh The principle in question is, that any two lines on the | 
|) same side of the ellipse, which describe the distances between 

fl both its foci and any common point on that side of its bounding 
| curve, should be together equal to its transverse axis. If one 

Ma of these lines be shorter than one-half of the transverse axis, 

li the increase in the length of the other will be equal to that i 
kh difference. 

i t Now, as the four principal points in the general figure of 
4 two intersecting circles are the two centres of such circles, 

Ne and the two points at which they intersect each other,—it is 
i evident, that if the centres be supposed to represent the 

(i foci of an ellipse, the two points at which the circles inter- | 
: fh ; sect each other, will represent the two ends of its conjugate, | 

H while the two radii of the intersecting circles, which meet 

M at that point, will meet upon the elliptic curve itself. We | 

‘at have therefore visible elements in this figure, which are not | 

Vall only sufficient for the construction of the ellipse, but which | 

| iH determine its limits. Although the elliptic curve itself is not | i 

: i) described by the motion of the circles, we observe the gra- | 

le dual diminution of the conjugate, and the gradual divergence 

Hi 
| 
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| of its foci, which are the elements of a still more interesting ; 

ay phenomenon than the construction of a fixed ellipse, namely, 

! the manifestation of the elements of every possible eccentri- , 

city of an ellipse in a continuous process of self-development. , 

3 In conclusion, it may be remarked, that the following 

lip notable harmonies exist between the ellipse and either of its j 

uly parent circles, when it is constructed in accordance with the 

bi above method. 

| 1. When the two foci of an ellipse are concentrated, its 

{ area is converted into that of a circle. 

2. When the two foci of the ellipse are removed to their 

x J greatest possible distance from each other, upon its trans- 

| verse axis, the area vanishes in the diameter of that of the ( 

1 circle. } 
Exemplification. , 

Let the circles ABCE and FEDB, in the figures 1 and 2 a 

ow of plate 1, be the two intersecting circles in different stages ' 

) of their variable relation to each other. i A 

Their centres K and I will be the foci of the ellipse GBHE; 

1% and the points of intersection B and E will be the ends of | 

tet the conjugate of the ellipse in both cases. The original dia- | 

meter of the circular area, from which both the moving circles ae H 

' have emanated, will be equal to GH, the transverse axis of } 

4 the ellipse in all its varieties of eccentricity. 

. The two lines KB and IB will be converging radii of the , A 

} two circles; they are together equal to KL and IL, which ay) 

_ are together equal to GH, the transverse axis of the ellipse. ah 

| This rule of proportion will hold good at any point upon ul 

the elliptic curve GBHE, which will determine the variable 

ir increase and corresponding decrease of any two converging Va 

lines drawn from the respective foci of the ellipse, provided i 

i i these two lines are together equal to the transverse axis of ( 

the ellipse, or to two radii of either of the intersecting circles. a) 

| The dotted line GMHN indicates the area originally oc- 

3 cupied by the two equal concentric circles, and it will be seen / | 
| i 

| 

"} 
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| that the diameter of that area is identical with the trans- 

verse axis of the ellipse in both figures. 

{| i As the circles in both figures are equal to each other, the 

HH ellipses in both exhibit different stages of the collapse of a 

r 1 variable area, whose mode of change and all whose other 

tk formal qualities are delineated automatically during the 

) | process. 

4 
| | SECTION IX. 

hi On the self-development of the idea of a uniform expansion of a circular 

| i area, and its application to the preceding method of generating the elements 

i if of an ellipse. 

ial In the foregoing section, we have accounted for the idea of an 

ma increasing straight line; the centres of the circles are sup- 

i posed to moye upon the original diameter, rectilinearly, until 

i they reach the circumference of the original area, and their 

eet two diameters constitute one straight line, equal to twice 

sy that original diameter, when the circles themselves occupy 

| I distinct areas. 

iE : I As their motion is assumed to be gradual, the increase of | 

i ‘ the length of their common diameter must also be graduai ; 

i therefore by fixing upon any stago of the operation, we may 

‘ie attain the idea of any straight line which is greater than the | 

i i} original diameter, but not greater than the double of that | 

ie diameter, beyond which length the common diameter cannot | 

; a i be increased in this process, because the two circles, although | 

ia i occupying distinct areas, are still supposed to be in contact | 

\ i at the end of the operation. | 

i If we repeat the process of applying a rotatory motion to | 

Hs the increasing straight line, at any stage of its increase, or 

My i! suppose that it may be rotating during its increase, the idea of i 

f i a uniformly expanding circle is suggested to the imagination. } 

1 Should the rotation be upon its medial point, the ultimate 
i i } 

li, 
i 
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limit of the expansion can only lead to the generation of a ; 
circle whose diameter will, at most, be equal to two diameters 
of the original area. Should the rotation of the line be upon 
one of its terminal points, the expansion may ultimately 

extend the increasing circular area, until its diameter equals } 
Jour diameters of the original circle. 

Now having attained the idea of this gradual, but limited, 

expansibility of an original circle, we are enabled to imagine 
the combined process of two equal concentric circles, diverg- 
ing from each other until they occupy distinct areas, but 7 

. expanding equally during their divergence, until each of their | 
diameters is double that of the original area. We may also 

. imagine the opposite process of their contraction from that | ( 
size to the original size, while they converge to their concen- he 

] tricity. | 
This more complicated idea of change must have its effect ; 

upon the elements of the variable ellipse, which would be ae 

determined by the alteration of the localities occupied by i 

their moving centres and their moving points of intersection. | 

The four points in question would at any moment represent | 

the foci and the two ends of the minor awis of an ellipse ; but it 

| the varying attributes of the ellipse under these conditions, | ' 

would not be the same as if the generating circles underwent / | 

no such increase or decrease of their areas. | 

The most important consequence of their expansion or 4 

contraction, would be the continuous alteration in both the | WY) 

aaes of the changing ellipse. The major or transverse axis rt 

| would be lengthened, as the minor axis or conjugate was be- 4 

| coming shorter, during the expansion and divergence of the 

generating circles; and in the opposite process, the trans- Ns 

verse axis would be shortened, while the conjugate was vel 

| becoming longer, during the contraction and convergence of ( 

j the circles. 

When the diverging or converging circles undergo no ! 

| change, the transverse axis is constantly of the same length, { | 
} g [ 

| 
| i 
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whatever may be the stage of the varying eccentricity of the | 

j ellipse; and, it has been already observed, that that length | 

| must be the same as that of the diameter of the original area | 

iy in which the equal generating circles were concentric. 

| We have thus advanced in our idea of the elements of | 

) an ellipse which undergoes a change in its eccentricity, by 

j | getting rid of the constant quantity implied in the length of 

i its transverse axis. We shall find that the idea of a fixed | 

) quantity will, in such a case, have been transferred from the | 

| diameter to the outline, a most important discovery as regards 

the application of the laws of the ellipse to practical physics. 

Before, however, we attempt to demonstate this, let us | 

| i endeavour to deduce our outline of a non-circular curve itself, 

na instead of the elements of such a curve, from the formal data | 

j iH already generated. 

if | 
a SECTION X. | 

| | | On the self-development of a non-circular curve, which is delineated by the | 

i | moving centre of an expanding circle, when its circumference is in contact 

i Ay with that of another circle during the process of its expansion. 

iN | As our idea of a circle described by the complete revolution . 

oe of the diameter upon its medial point, is that of two con- | 

i | centric rings occupying the same area, and we have already | 

| supposed, in the last section, that each of the diameters may | 

Hi! rotate during the divergence or convergence of these two dis- 

i tinct circles,—we find no difficulty in accounting for each of | 

a them holding an analogy to the original area, in being double, | 

i: ; when they occupy their distinct areas, and are in contact cir- | 

I . cumferentially, instead of being concentric. | : 

‘We may therefore assume, that each of these distinct | 

Halal areas consists of two equal concentric circles, which are 

| } capable of diverging from their respective common centres | 

i \ in a rectilinear direction. The result of this operation (sup- | 

i | posing the second divergence was upon the joint diameter) | 

| | 

i
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| 
would be, that one circle of each pair would return to the | 

} original single area, while the other of each pair would diverge | 
in the opposite direction, exhibiting three areas upon a com- a 
mon axis which would equal three original diameters. Wy 

But if we assume, that the secondary divergence takes place b | 
| upon a diameter, which is at right angles to the original 

l axis, the result would be a square of four equal circles, when | 
my the secondary divergence was complete, provided there had i 

! been no coincidental expansion of their areas during the 
° process. The two original circles would not intersect each 

ee other in such a case, and the points of contact between the 

: circumferences of their respective offspring, would also move | / 
in two opposite directions upon the same straight line. Te 

Now supposing that all four circles expanded equally, while Hs 
the secondary diverging motion occurred, and that the two { 
moving points of contact, between the circumferences of the aa 

| opposite pairs, described the same straight line as they would l 
| do, when the areas do not expand,—it is evident that the | 

centres of all the four expanding areas, must move in a curved Hey 
line, which may be proved to be that of a parabola. Each Hat | 
opposite pair would describe an opposite parabola, and the } 

ua rectilinear path of their moving points of contact would be the | 
‘a directrix common to both these parabolic curves: in other | 
! words, each pair of circles would direct the centres of the | 

pu other (whatever might be the rate of their expansion) in a i 
‘ porabolic curve,—provided they expanded in equal proportions, ] | \ 

gu dl and the two circles of each pair were constantly in contact a 
} with each other at the respective ends of the diameter which i 
(is is common to the two original areas, Those points would | 

be the foci of the two parabolas, while the two original centres ire 
si from which the centres of the new pairs would diverge, would ] 

Hl be the principal vertices of the parabolas. i 
: If we suppose, as another condition, that one of the original | 

(up circles undergoes no change, while the other divides into two | 
ait) diverging and expanding areas, which are always in contact : 

| ) i 
| i



i | 

xliv 

| with each other circumferentially at the same point, (the end 

| i of the diameter of their parent area), while they are also 

circumferentially in contact with the outline of the other un- ! 
i | changeable original circle,—it is evident that the point at | 

\ which they are in contact with that circle would be a move- 

i | able one, and that it must describe an are of that circle itself. | 

| ! | Their centres, however, in consequence of their expansion, | 

; would describe a non-circular curve, which must be that of a 

ii hyperbola. The same fixed point of contact on the circum- 

} | ferences of the delineating circles, would nevertheless be the | 

Hy focus of the hyperbola and parabola in both cases, and it 

il would always be upon the hyperbolic Jatus rectum and the | 

) i parabolic conjugate. In the case of the hyperbola, the guide | 

| i of the expanding, and delineating pair of circles, as regards | 

i the hyperbolic curve described by their moving centres, would 

nm be the original unchanged and apparently single circle, which 

aa may be termed the directing circle, while the other pair might, 

| | with equal propriety, be called the parent circles. 

hi Again, let us suppose, as a third condition, that both the | 

i original circles do not divide into two pairs, but that 

t| one of them only produces the two expanding areas, while | 

i | | the other expands in situ as a single circle; and that its ex- 

i . panding circumference controls the motion of the delineating | 

‘al centres of the other's offspring, in the same way as the non- 

Neal expanding area does in the case of the hyperbola. 

i" This condition of the directing circle will occasion the ] 

i | motion of the centres of the delineating circles to be upon an i 

it \ elliptic curve; provided those delineating circles be always 

ie | cireumferentially in contact with each other at the same | 

\ / fixed point, as in the cases of the parabola and hyperbola,— 

f | and that whatever may be the rate of their expansion, and | 

i the eccentricity of the consequent ellipse, that point be one | 

! i | of its foci. 

if i In thus accounting for the self-development of the para- | 

i bolic, hyperbolic, and elliptic curves, we may either suppose | 

(Rey | 

i |
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a that the motion of the two circles whose centres describe a 

i them, would have been a rectilinear divergence from a com- 

th | mon area, had they not been pushed, as it were, from their i 

rf straight path by the interference of the directing circle’s cir- 

in | cumference acting upon their own expanding outlines,—or, y 

" that in all three cases, they rotate upon the fixed point of 

contact, which is the focus, but that the rotation is interfered 

t with, by the necessity for their being also in contact with the 1 

> circumference of the directing circle. | 

| The idea of the rectilincar movement of the diverging ; 

‘ | centres being interfered with by an external force, is best | 

a, i suited to the process which occasions the delineation of the 

o i parabolic curves, but that of the movement of the delineating | 

' circles being one of rotation upon a commen pivot, seems more I 

applicable to the operation by which the elliptic curve is 4 

i generated, because the delineating circles converge as soon | 

i as their centres are at each end of the conjugate of the 

3 ellipse, and eventually meet in a common area, when their i | 

A centres unite at the opposite vertex and the whole outline of ne 

i the ellipse hag been described. | t 

l Let us now proceed to the details of these important pro- | / 

[ blems, and satisfy ourselves that the ideas of the three great 

i curves of the conic sections are thus simply and easily ac- ny 

eT counted for, in a scheme of self-development. | 

i SECTION XI. | HY 

° | On the generation of the parabolic curve when it is described by the moving { 

i centres of expanding circles. (| 

ce ‘Wuen we deduce the parabola from the motion of the centres | H 

i | of expanding circles which diverge from a common area in 

opposite directions, the two equal lines which connect any ae 

| point in the curve with the focus and with the nearest point 

re in the directriz, are obviously represented by two radii of the ‘ 

i] 
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{ | same circle. But the development of the rectilinear direc- 

| trix itself, occurs simultaneously with that of the curve, in 

! this method of accounting for a parabola. 

ih | Tt has been already affirmed, that in deriving the complete 

mt parabola from circles, we must suppose each of the two origi- 

| | nal areas to undergo the same process of subdivision, and 

| | that four new circles are generated from them, which diverge 

| and expand under similar conditions and in the same propor- 
| | tions. We shall then find that the moving points of contact / 
| ; between the circttmferences of corresponding circles belong- | 

| ing to opposite pairs, will each describe equal lengths of the 
ff same straight line in opposite directions, their point of de- | 

| : parture being that at which the original circles were in con- | 
Ny tact before the commencement of the present process. 

4 This one straight line being the common directrix of two 
‘i opposite parabolas, the ratio of its extension will always be | 
) | i determined by the coincident expansion of the four equal cir- 
ti cles, of which it is both the offspring and the guide ; and its | 
Hi development will be the manifestation of our first idea of an 
qa | illimitably extensible straight line. 

i H| Exemplification. | 

i | Let BFC and CED be the two equal circles in contact, 
ide / having their centres at A and Z. Plate 2. 
| | Let DOX on the right hand of the figure be a temporary i 
i \ are of one of the expanding rings which emanate from CED, 
i | | and rotate upon D. Its centre will be at E, and ED will of 

. a course be equal to EO. | 
ik . Let BOV be the segment of the corresponding ring which yi 
I i has emanated from BFC rotating upon B. Its centre will | 

hl be at F, and FB will be equal to FO. The two centres of 
' | the expanding circles will have moved in the corresponding, | 
\ hi but opposite parabolic curves ZE and AF, and the point of | 
i | contact between the expanding and rotating circles will have | 
ieee moved rectilinearly from C to O. | 

( 
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. Let us next suppose another stage of their expansion and , 

rotation when their centres are at Xand V, and their areas 7 

are represented by the segments DGI and BGK. It will be , 

i found that, according to the rate of expansion assumed in this } 
i: i diagram, when the centres have moved down to the lines NX 

and YV, and they are upon the conjugate or minor axis of ' 
n the parabola, the circles will have increased by one whole / 

' diameter, or will have been doubled ; for DI is equal to DB. 

SECTION XII. 

On the generation of the hyperbolic curve, when it is described by the | | { 
moving centres of two expanding cireles. | 

Le oe THE main principle of the hyperbola is defined in the follow- | 
| ing proposition. If two lines be drawn from any point upon i 
>: a hyperbolic curve, the one to a given point within the curve, ae 

, the other to a given point without and above it, (both such | 
, given points being upon its major axis), the difference in the HCH 

! length of these two lines is equal to the difference between i 
| any other two lines, which may both be drawn from any ie 

i other point of the curve to these same given points. 
| This principle is perfectly demonstrated in our method 

of constructing the hyperbola, while the radius of the | 
same unchanging circle is the measure of the constant dif- wi 

r}) Jerence in question. Its circumference must cut off a portion td 
; from the line which connects its centre (the eaternal given | F 

point) with the centre of the expanding circle. The remain- | 
ii ing portion will be one of the radii of the expanding circle, 1 

; | while the other line, which connects its centre with the in- i 
al ternal given point, is another of its radii. The increase of | 

both lines must be determined by that of the expanding 
i circle; and the point at which the expanding and non- 

| expanding, or the generating and directing, circles are in | 
‘ contact with each other at any stage of the expansion, will | 

I 5 
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N be at the same distance from the portion of the curve occu- 

: pied by the centre of the expanding circle, as that centre is 

| from the internal focus, which is at the end of one of its radii. 
; : F é : 

| The circumference of the unchanging circle is therefore 

; the practical directrix of the hyperbola in such a case.° 

i Hence it is evident, that the circumference of the fixed 

tH circle cuts off a certain constant quantity from the longer 

| line between. the point in the curve, and the eaternal focus, 

| | leaving a varying remainder, which is equal to the shorter line 

| drawn from the moveable centre to the internal focus, because 

MI that line and the remainder of the longer one are radii of 

Wail the same expanded circle. 

ii Not only therefore is the original unchanging circle in our 

i figure the practical directing guide of the moving centre 
\ s 5 

| 
al of the expanding circles, while the curve itself is being de- 

iy lincated,—but it is the visible mensurator of that constant 

1 | difference between the lines connecting the two foci of the 

| Hy hyperbola with any point in its curve, which furnishes us 

mal with the main test of its hyperbolic character.’ 

i My Exemplification. 

BA The general figure, in plate 2, represents the mode of 

Hi generating both the hyperbola and the parobola by the cir- 

aa cular expansion. The hyperbola is the curve on the left of 

ki | | the transverse axis ZD or AB. 
aa 

aA © The reader must bear in mind, to its foci, is equal to its transverse 

ihn that the term directrix, in regard to axis,”—is less elementary than that 

ae the hyperbola, has been applied by suggested by the above process, 

ae writers on the conic sections, to a although it depends upon a corollary | 

i i straight line which cuts its major of the proposition, that the difference 

ia axis at right angles. This method in question is equal to the radius of | 

Ha of assigning such a term to a line the directing circle. The transverse ] 

ia (| which does not correspond with the avis of the hyberbola, or the distance 

eb directrix of the parabola, is obviously between its vertex and its internal 

aaa a mistake; because the counterpart focus, being a radius of the evanes- 

| ik of the rectilinear parabolic directrix cent circular area, from which the | 

i must be curvilinear. ; expanding circles haye emanated, _ 

| ! f De la Hire’s definition of the hy- and which was equal to the directing | ; 

if i perbola, when he describes it as “a _circle,—it is evident that the prin- | 

| curve, in which the difference between ciple ts the same in both methods of 

| two lines, drawn from any point init defination. 

i | | 

ut | 
il 

an 
i]
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! The original circles are denoted by BFC and CED, whose 

centres are respectively at A and Z. ’ 

The segments of the expanding circle, during the progres- j 

sive stages of its expansion, are shown at alD, deD, and hiD, | 

all which circular arcs are in contact with the unchanged 4 

: original circle BFC in the neighbourhood of %, The respec- 

tive centres of the expanding area are thereby directed in the mh 

T curve Z, 1, m, M, N, which is that of the hyperbola, whose i 

| internal focus is at D, where all these segments unite, while \ 

— its external focus is at A, the centre of the original non- | 4 

! expanding circle. 3 

The radius of the non-expanding circle BFC, will always | ( 

| be equal to the difference between two lines drawn from any I 

in point in that curve to its two foci A and Z. I 

oe . Thus AZ will equal the difference between AJ and 7D,— ‘o 

‘ between Am and mD,—between AM and MD,—and, finally, i | 

| between AN and ND. ae) 

a The half of the Jatus rectum is shown at ND, and the point | 

N is the centre of the expanding circle which has reached it, i 

a 

i SECTION XIII. H 

On the generation of the elliptic curve, when it is described by the moving h 

centres of expanding circles. | 

st Havine discovered the directing or controlling influence of ( i 

one circular area over another;.as regards the hyperbola and : # i 

parabola, let us proceed to apply the same method to the : H | 

f construction of the ellipse; we shall find, that if the original 

f directing circle expand in situ without any change in the ie 

i position of its centre, and without undergoing the splitting H é 

or dividing process, which is necessary in the parabola,—its , 

expanding circumferences will direct those of the rotating 1 

and expanding circles, in such a path, that their moving | 

centres will describe an elliptic curve. ia | 
} h ae, |



{ 

| | : 

| 

: CN | 
| | | The only fundamental difference between this process, and 

i that which would guide the centres of the delineating circles 

. in the direction of a hyperbolic curve, is, that the directing 

x circle remains unchanged in the case of the hyperbola, but 

: that it expands to a limited extent, in that of the ellipse. 

| But it is evident that the expansion of the directing circle 

| must have a fixed and ultimate limit, whatever may be the 

eccentricity of the ellipse,—because when the rotating circles | 

have converged to the common area, after their centres have 

| | passed the ends of the minor axis of the ellipse, and they 

) meet at the lower vertex, the point of contact between their | 

| new common area and the enlarged area of the directing 

| circle, must be the pivot of rotation, which is the upper 

an focus of the ellipse. Therefore the diameter of the directing 

legit circle must always be wltimately increased by double the dia- 

i meter of the other original area, from which the rotating 

| a) circles emanate. 

i | No such constant and general limitation prevails as a 

Ie ; restriction upon the expansibility of the delineating circles | 

ea | themselves. We shall find that their expansion may have 

a i | increased their diameters to any extent, without involving 

i the necessity for any other path being described by their | 

a | moving centres, than that of any elliptic curve,—provided their | 

j | circumferences are always in contact with the circumference j 

i He of the directing circle which expands under the above limita- I 

i | tion, of being wltimately increased by two diameters, neither 

Tae more nor less, of the other original area, which is the parent 

ii i of the two rotating circles. } 

Hiab The basis condition of the whole problem is, that the ra- i 

\ | | | dius of the original parent area should be identical with the I] 

| : distance between the vertex and nearest focus of the ellipse. i 

if | | But the main law which regulates the eccentricity of the | 

" iH ellipse, and determines the harmonious expansion of the 

if i | directing circle, is, that the ultimate limit of the directing | 

ih i circle’s expansion should be that focus. 

(sae ) 

i i | 

| 7 | 
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In constructing the ellipse according to this method, we | 
» J are at liberty to assume that the delineating circles may have \ " 

! expanded to any extent, by the time their centres have ai 
/ reached the ends of the conjugate. The further extent of ; 

their expansion, when the ellipse is completed, will depend a 
" upon this assumption ; for-instance, we shall find, that if the 1 
{ delineating circles have diameters equal to four times that of | iz 

‘ their parent area, when their centres are at each end of the | } 
elliptic conjugate,—in other words, if they have been in- 

{ creased by three diameters, in that stage of their expansion, 
4 they will meet in a common area, the diameter of which will i 

iy be farther increased by three more such original diameters. { 
| But as regards the expansion of the directing circle, the ny, 

iy variableness of its increase can only apply to the correspond- | 
. a ing stages of the limited quantum of extension, included be- 1 

i tween its original outline and the focus of the ellipse, beyond | | 
i which it cannot pass, for reasons already stated. i j 

’ Hence it follows, that in constructing the ellipse according | 
is to this method, we must determine the varying relations 
( between the directing and the delineating circles, by a more ie 
vis difficult process than in the case of the hyperbola, where the y 

directing circle never changes; or than in that of the para- ae: 
bola, where the simultaneous expansion of the directing and ey 
of the delineating circles must be always in equal proportions. 

I. In the case of the ellipse, the rate of the delineating circles’ i 
’ expansion is an optional quantity, which determines the ulti- a |) 

‘ mate increase of their diameters when the ellipse is com- i 
t pleted ; but, as the ultimate increase of the directing circle is te 

a a fixed quantity, depending upon the size of the original area i 
a from which the generating circles emanate, and as the whole | 4 

f increase of the directing circle will always be the same, what- i } d 
i ever be the assumed rate of the expansion of the generating i 

, circles,-—the obvious course of proceeding will be, first, to 

1 decide upon the rate of the expansion of the delineating cir- | . 
j cles, and this may be done by fixing upon any optional quan- j : 

1)
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1M tity as the increase of the circles when their centres are on 

ee each end of the minor axis of the ellipse; this will give us | 

iy i the elements of the ellipse. Secondly, to describe the corres- 

i ponding area of the directing circle by extending its cireum- j 

i ference, until it is in contact with those of the delineating | 

| circles when their centres are on the conjugate. This will 

| give the comparative expansion of the directing circle, as a | 

| consequence of the assumed rate of increase of the delineating 

| circles; but it will nevertheless prove that the same principle 

i of guidance or direction holds good in this instance, as in the 

Weait| case of the hyperbola; and that it is the influence of the 

fea directing circle which really determines the paths of the cen- 

Hinde tres of the delineating circles, although their expansion deter- 

i mines the intermediate distances between the directing circle’s 

4 i original outline and its fixed ultimate circumference, at which 

ii its apparently irregular stages of expansion correspond with 

| the regular succession of increasing diameters in the delinea- 

in| ting circles. 

aes | 
| i) Exemplification. Plate 3. 

a i Let the two original circles BOED and EGHF be equal to 

ia] each other and in contact at E. Then let N be the centre | 

i Wi of the delineating circle HVTS at the end of the conjugate ; | 

i when its expansion has increased its diameter by three times 

Hee that of its original area EGHF. If the ellipse be described | 

i | in accordance with this condition, its lower vertex will be at | 

al R, which point will be the centre of the circle HX. The 

ij Ry diameter of that circle will be seven times that of the original 

i j area, the increase having enlarged it by siz original diameters. | 

Wawel This rate of the delineating circle’s expansion will have its i 

iE | effect upon the mode in which the directing circle will corres- | 

Hy pond with it. | 

Li When the delineating circle has expanded to one-half of its 

if i ultimate extent in the case under consideration, the directing | : 

| circle will haye been already extended to three-fourths of its 

| 
i | 

sy ~s
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0 limited expansibility, measured by diameters. It will thus be ’ 

» B seen, that by the time the delineating circle has been in- my) 

creased by three whole diameters of its parent area, the 

r directing circle will have expanded by three half diameters of , 

| that area. Therefore this rate of expansion offers a more iH 

obvious harmony than in other cases, although in reality the 4 

| adjustment in all instances is determined by the same regu- i 

a larly precise law. : 7 a 

As we have sufficient space in this diagram for demonstrat- | : 

» ing that the path of either of the delineating centres must 

{ be upon an elliptic curve, let us determine those points upon | ; 

o F the curve which are the respective centres of the delineating ( 

br | circles at different stages of their expansion, Mh 

\ We shall find that when the expansion gives the delineating | 

t circle a diameter equal to two diameters of the parent circle, } | 

| Hi being the fixed point of rotation, the centre will be at the | 

: point L on the curve: in that case the diametrical increase | | 

will have been by one diameter. When the increase of the | | 

} area gives three times the original diameter (or, in other 1s 

i words, has been advanced by a second diameter), the moving | 

; | centre will be at M. It has been already assumed that N is the Rule 

centre of an area whose diameter is equal to four diameters ? 

of the parent area; and it may be shown that the point P is | 

hy the place of the centre of an area of five such diameters,—that | 

Q is the centre when the area is expanded to six diameters ; A 

and that R, the lower vertex of the ellipse, is the common | hy 

a centre of the largest delineating areas on both sides of the 1 ') 

ellipse, which have met in the area HV X, where the diameter 

iy is equal to seven diameters of the parent circle. 1 

: Tt must be remembered, that in all these cases the original 

‘ diameter is to be added to the increase, so that when the | i 

area is diametrically four or seven times that of the parent | 

; circle, the inerease has been by three and six diameters re- 

spectively. In order to prevent confusion and to obviate the . 

7 necessity for many letters of notation, the successive areas tal | 

)
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| | are numbered 2, 3, 4, 5, 6, 7, the parent circle itself being | 
a | supposed to be No. 1. 

! | : Now, if we wish to describe the corresponding areas of the 
i i expanding circle of direction, we may do so without difficulty ! 
a by drawing a series of six concentric circles, whose circumfe- | 
Ba rences must be in contact with those of the corresponding ~ | 
| delineating areas. ach area of the expanding circle of 
j direction will then appear as the guide of its corresponding | 

area of delineation; and we shall perceive at once that, 
although the various stages of the apparently irregular ex- | 

| pansion of the directing circle during the increase of its dia- 
i meter from E to H, must depend upon the given rate of 
I regular expansion in the delineating circles, it is practically 
| | the guide of their centres during their motion from the 

| 4 } elliptic vertex I to the opposite vertex R. j 
i Lastly, if we wish to prove that the expanded areas of the 

I delineating circles, which have their centres at the end of the 
ia conjugate, are the dominant areas of the figure, and those 

‘a which would be equal to the non-expanding circles employed 
i in our first method of determining the elements of the varia- 

we ble ellipse, let us describe two dotted circles having their cen- 
iQ i tres at H and S (the two foci of this ellipse), and their radii 
|e equal to the distances between H or S, and N or O the two 

iil i) ends of the conjugate. It is evident that these circles which ] 
oa would have been employed in our first method, are each of | 
net them equal to HV'T'S,—the centre of whose area is at N, the 
i ' end of the conjugate in the present method ; and that they 

ft ih are in that stage of their non-expanding divergence from | 
i H a common area, which would furnish the elements of a vari- if 
| i able ellipse, generated by the process described in our eighth yt: 

| section, but in all respects resembling that which is delineated 
H in plate 3. According to this comparison, the area HVTS, 

i i in plate 3, which has gone through half its expansion, and } 
I \ | not the parent area EGHF, would be the constant circle em- | 
| i ployed in determining the elements of this ellipse, supposing 

& | 
ie | 
i |
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2 we ayailed ourselves of the first mode of discovering it with q 
the aid of two rectilincarly divergent but non-capanding equal j j 

: circles, whose centres would have moved in opposite direc- 

Hy tions from W to H and S, and the points of whose inter- 

Ie section would be N and O, when the ellipse, during the change 1) | 

ig of its eccentricity, had attained that form which is repre- 
sented in the present diagram. | iz 

y In this diagram, it has been proved— | 

1. That the centres of the delineating circles thus directed 
3 by the circumference of an expanding circle, whatever may be 

i their own assumed rate of expansion, must move upon an 

i elliptic curve. | ( 
i 2. That the eccentricity of the ellipse, even when the Mt 

i» original circles are equal, may be varied, at pleasure, by me 
| assuming that the requisite rate of expansion as regards the | ; 

th J delineating circles, is an optional quantity in the problem, 
i while the directing circle can never expand beyond the nearest lh 

» F focus of the ellipse. In this respect the fixed ellipse con- | 
: structed according to the present method, differs from the | 

/ parabola and hyperbola, when their curves are delineated in H 
» - an analogous manner by the moving centres of expanding Dy. 

; | circles; because, if the original areas be equal to each other, i 
iw f the rate of the delineating circles’ expansion will be deter- ] 

! mined by the relations between their parent area and that of 

| the directing circle, when that circle does not vary during the | A 
ri process, or when it expands at the same rate, as that of the Hi] 

| delineating areas, ie 
: 8. That the apparently irregular divisions of the limited Ve 

| space assigned to the expansion of the directing circle, as 1 

| regards the ellipse, must depend upon the regular rate of Pe 

expansion of the delineating circles. é 

. oF 4, That the extent to which the delineating circles have 1 

expanded, when their centres are at the two ends of the 

L minor axis or conjugate of the ellipse, is the mean of the . 

whole expansion of those circles; and that, therefore, the i 
“ | | i 

) | a 

| i
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Nl dominant area as regards any ellipse, in relation to its ele- 

; ments, which may be determined by the rectilinear divergence | 

/ of two equal circles, és not the parent area from whence the 

\ delineating circles emanate, but the areas which they ex- | 

ee hibit, when they have attained the mean of their whole | 

| | expansion. Such areas are equal to the two equal circles, 

whose points of intersection would be at the ends of the con- 

| jugate of the same ellipse, supposing its elements were | 

| | attained by the rectilinear divergence of non-cxpanding | 

! | circles. 
| 

ye | 
Hal SECTION XIV. | 
| ! On the self-development of the idea of a variable ellipse, whose outline will } 

i | be constantly equal to that of the same circular area, notwithstanding the 

al continuous change of its eccentricity, and of the length of both its axes. 

\ : ' AccorDING to our method of deducing the idea of a variable 

ia ellipse from the rectilinear divergence of two equal expanding 

i i circles, which were originally concentric, but which are at } 

| dl last in contact circumferentially at their original common | 

| point of concentricity, in consequence of that divergence,— 

i i we attain the notion of a complicated process as regards the 

et changes of the ellipse thus produced (see page xl). | 

| i | Its transverse or major axis becomes gradually lengthened : 

att its conjugate or minor axis is gradually reduced to a point ; | 

ae and its outline, which was originally equal to the circum- | 

i i ference of either of its generating circles, eventually collapses 

Mi upon the increased transverse axis, and has the appearance 

ii i i) of being identical with it. 

i This alteration of the form of the elliptic outline may take | 

haat place without changing the quantity of the line itself, pro- } 

| vided we can fix upon the exact or relative proportion ] 

lhaepe between the two lengths of the transverse axis,—namely, | 

"al that which it had when the circular outline first became the 

r y ! outline of an ellipse, and that into which the elliptic outline | 

i was absorbed when its foci reached the vertices. It is } 

lie 
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obvious, that the determination of this proportion will be the 4 

same thing as the determination of the rate at which the 1 

generating circles should expand during their rectilinear ie 

divergence from the central point of their original common iy | 

area. ae) 

According to these conditions, twice the length of the trans- ; 

verse axis at the moment of the collapse of the elliptic out- 

line upon it, must be equal to the original circumference of 

the circle which represented the other extreme of the elliptic | 

form, or its incipient condition when it was first changed i 

from a circular to an elliptic area. Hence it follows, that ] 

the proportion between the two lengths of the transverse 

axis, must be to each other as the diameter of either of the 

original areas of the delineating circles is to its semi-circwm- Wii 

ference. In applying such conditions to our last diagram, | 

each of the delineating circles must therefore have expanded | | 

during the process at such a rate that each of their diameters 

will be equal to the semi-cireumference of the assumed parent Vi 

area, (not the expanded area,) when the operation is complete. oi 

The precise relation between the lengths of the diameter : 

and circumference of a circle has never been determined, | | } 

although that problem has engaged the attention of almost an 

every original mathematician in ancient and modern times. } 

It has been demonstrated that the circumference equals three | 

diameters, and something more than a of a diameter. De | 

Lagny has extended the endless fractional difference to 130 vy 

places of figures by most laborious calculations, without , i. 

getting rid of the remainder: the solution of the problem 1 fi 

seems to have been given up as hopeless. 

As regards the collapse of the outline of an ellipse upon a 

straight line diametrical to a circle, without any alteration of el 

the quantity of outline employed, it would be of vast import- ! 

ance to be able to ascertain this precise relation between the ao 

diameter and circumference of the smaller circle into which | 

the same collapsed ellipse would expand, whilst its transverse i 

i | 

—
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axis was gradually decreasing in length until it became 
i equal to, and identical with, the diameter of the smaller 

| i circle. We are, however, in possession of sufficient data as 
i | i evidence in support of the doctrine already advanced ; namely, 

; | that it is possible to imagine the self-development of a vari- 
i | able ellipse, which will not only go through every change of 

[| its eccentricity, but exhibit a continuous alteration of both 
its axes, while the quantity of its outline will be unchanged, 

] | whether it be eventually collapsed upon its own transverse ! 
| Ht axis and be merged in that diameter, or it be expanded to a 

! circular form and converted into a circle. | 
a The approximation already attained by expert mathemati- 

i! cians of 3,14159, &c. as the relation of the circumference to 
wT the diameter of any circle, suggests at once, that if the appa- 
iy rent straight line representing the two sides of the collapsed | 

i it ellipse be considered ag half its constant length of outline | 
tM / 1,570795, that line should be to the circumference of the circle j | | into which the ellipse will be expanded or merged, as one- | 

| i half to a whole. | 
i ll Let us therefore determine that, by reference to the last 

Mi section, the diameters of the half expanded circles, which 
| I diverge curvilinearly from a common area, should be to that | 
it + of the original area from which they proceed, as 1,570795 to 

j i 1, because that diameter is to the cireumference of its own 
| ‘ ! circle as 1 to 3,14159, or to the double of 1,570795. | 
i AN Hence we have the following approximative relations in 
leat | our problem. The original transverse axis of the ellipse at | 
{ae the moment of its being almost identical with the cirele, will | 
4 M be represented by 1,000000. The ultimate length of the 
I ii transverse axis, when the ellipse has reached the extreme of | 
| " its eccentricity, will be represented by 1,570795. The out- 
| af line of the ellipse, whether it be evanescent in that of the | 
i ( corresponding circle, or it be collapsed upon its increased 
i sl transverse axis, or it be apparent in any stage of the elliptic 
h i eccentricity, will be represented by 3,14159, the circumference | 

(ee 
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| of the parent circular area, whose diameter is 1,000000, not | 

| that of the dominant circle, whose diameter is represented ‘ 

| by 1,570795. | 
These relations will hold good whether we suppose the 

’ ellipse to go through all its changes by expansion from its wa 

state of collapse until it is identical with a circle, or by con- 1} 

tracting from a quasi circular area until it collapses upon its q 

transverse axis. 
} | ; 

SECTION XV. 

On the harmony between the parabola, the hyperbola, and the corresponding | 
: normal ellipse, which have been deduced from the same original circular ] | 

area, by our preceding methods of accounting for their self-development. | 

! Havine thus attained the idea of a normal rate of expansion | 

in which the guide is the relation between the diameter and he 

circumference of any circle, we may apply it to the method 

already discovered of deducing the parabolic, hyperbolic, and 

elliptic curves from the paths described by the moving centres 

of expanding circles, which do not diverge from a common | 

area rectilinearly. it 

As regards the ellipse delineated in that manner, we shall Rely 

find that if the expanded circular areas, whose centres are at | 

| the ends of the elliptic conjugate, have diameters which are | 

i ag 1,570795 to 1, when compared with the diameter of the | j 

parent circle,—the complete ellipse which they will describe Al. 

will have a tranverse axis equal to the extreme length of that i } 

gat upon which the collape must take place, supposing its varia- ] jj ; 

j tion to be made manifest by the rectilinear method. I iF 

It will also be found that when the delineating circles, ex- 

panding in this proportion, have reached the limit of their We 

ot expansion, and their centres converge in the same point | 

{ which will be the lower vertex of the complete curve, their | 

s common enlarged diameter, added to that of the parent circle, | 

it will be together equal to the circumference of the parent circle. 

iy 
ae 
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j Exemplification. 

This may be shown in Plate 4, where the dominant circle 
i i EKLH, whose centre is at the end of the conjugate, has a 

i i diameter equal to IM the transverse axis of the complete 
ft ellipse. Supposing its diameter to be longer than EH, in the 
i, proportion of 1,570795 to 1, it will have expanded according 

{ i; to the above normal ratio; and the transverse axis of the 
Ml perfect ellipse INMO will be of the same length as that upon 
| | which an ellipse would have collapsed according to the other 
b method, if its constant length of outline were equal to the 

| i circumference of the parent circle EHG. | 
Healy Then as regards the area HNPO, denoting the utmost / 

H extent of the expansion of the delineating circles, whose 
Hil centres have met at M, the lower vertex of the complete ! 
| \ ellipse,—its diameter HP, added to the diameter EH of the 

I ft parent circle, will equal the cireumference EHG. | 
i i, Now, supposing that a circle having a diameter equal to | 

1 | EH, be drawn within the complete ellipse demonstrated ac- 
f | cording to this method; the circumference of that circle having 

ii i its centre at Z, will represent the vanishing form of the vari- | 
( i able ellipse when it is merged in a circular form. But the 

1 HT transverse axis of the perfect invariable ellipse INMO, will 
lh be equal to half the outline of the variabdic ellipse in its last | 
iti Hi evanescent stage of eccentricity or collapse, according to the , 

il! rectilinear method of ascertaining its elements. The two lines | 
i i WY and IM will therefore approximatively represent the 
lon transverse axis of the variable ellipse, when it is shortest and 
a longest ; ¢ will also give the length of its conjugate, when 
(ey at the longest ; but the conjugate must be gradually reduced | 
i | to the point Z, when the ellipse is altogether collapsed upon 
i the line IM. 
eae In this diagram therefore, WV represents the shortest 
| | transverse axis which is supposed to be equal to 1.00000, and 
‘ fl is also the counterpart of the diameter of the original circle, FR 
i ty supposed to have a circumference equal to 3.14159, the con- 

Hi 
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stant quantity of outline in the variable ellipse. We also | 1 

find the same outline folded upon and evanescent in the ex- 4 ‘ 

tended transverse axis IM, which only appears as a single 

line. Moreover IM is the transverse axis of the perfect aM! 

and invariable ellipse which corresponds with it, namely, if 

8 INMO. Furthermore the line HP, is equal to the outline of 

that ellipse in its first stage of evolution from a circular 

/ area, EHG; which is represented by the inner circle Wh Ve. | | 

} This line, EP, has been also shown to consist of EH, added to | 

tb» HP, the diameter of one of the delineating circles expanded | | 

from its original area EHO, to its fullest extent, with its centre 

Is at M, the place of the lower vertex of the definite ellipse INMO. 

s We have therefore before us a diagram which exemplifies | 

both modes of constructing the ellipse. | 

| According to the first method, two expanding circles are | : 

supposed to emanate from the central areaW/ Ve, their centres \ 

| diverging rectilincarly from Z, in opposite directions, until | 

. | the one is at I and the other is at M, at the moment when i 

in? their expanded areas are equal to the dotted circles TgZf | 

te and Zk X1; the difference between either of these two areas | 

and their common parent circle WAVe, will exhibit their ex- | / 

i pansion, which they must have undergone during the process A 

of converting the outline of the parent circular area through | 

i the medium of a variable ellipse, into the apparently single line 

18 IM upon which both sides of the ellipse will have collapsed. 

According to the other method, the two equal circles | WE 

\ BCED and EHG are both supposed to expand, the directing | } 

circle BCED expanding in situ without any separation of its 1 

| two elementary rings, while the two expanding rings of the 1 

other, or parent area, first diverge with their centres guided ie 

ig by the expansion of BCED along the elliptic curves IN and } i 

i IO, and then converge until they occupy the common area i } 

HINPO, and their centres meet at M, the lower vertex of i 

, the elliptic area INMO. | 

The dominant area in both methods has the same length | 

of diameter, whether it be measured in HK, in ZT, or in ZX. i ; 

| 
hal 
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There is also an equality between the parent area WhVe of 

Hy the rectilinear method, and EGH the parent circle employed 

: in the method of delineating the curve with the aid of the 

sy () curvilinearly moving centres. 

| Hh The two stages of the expansion of the directing circle are 

also shown in the diameters QR and SH. When the ex- 

‘i pansion brings its circumference to QFR, that line is the 

; y guide of the dominant delineating area FK LH, and they are 

| in contact at F. When the directing circle has expanded to 

| | its utmost fixed limit, and is represented by the largest cir- | 

Huey cular area in the diagram, namely, SgH/, it is in contact ! 

| i P with the largest area of the delineating circles in which they 

| i are again concentric at M: and the point of contact in that 

| I ; case is the focus of the ellipse at H. 

te !) We have thus shown, that there is a perfect harmony in 

int both methods; and that if the dominant areas TgZ/ and 

| ; ii ZkX1 were the generating circles in the rectilincal method, 

l which did not expand,—the diameter of their original com- 

aun mon area would have been equal to IM, and by the time 

i their centres had diverged without expanding from Z to H and 

| Hy to L, (the two foci of the ellipse INMO), they would have f 

| Hi suggested the elements of that ellipse, of which the outline 

! HH has been delineated by the centres of expanding circles. } 

} i Hence, there are really three methods exhibited in this 

| l diagram. If the generating circles diverge rectilincarly with- ! 

aa out expansion, the original, or parent, area from whence they ; 

i | emanate, would have a diameter IM equal to the constant 

j i transverse axis of the ellipse JNMO; and although their 

ii ii divergence from that area would have given the elements of 

i i every possible eccentricity, before their centres had moved to 

f it I and M, there would be no change in the length of the elliptic : 

| st transverse axis. But by connecting this idea of a rectilinear - 

(i) i divergence with that of an expansion, (the dominant original 

{ a | circle in one case, denoting the extent of the expansion in 

th the other), we must suppose that the original area of the rec- | 

( i tilinear divergence had its diameter in WV, instead of in IM. ! 

ai 
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With the object of discovering the most obvious relations a 

between the ellipse, and the parabola and hyperbola which a 

would be derived from the two original circles BCED and hi 

ENG, let the curves of the corresponding parabola and hy- i 

perbola be described in accordance with the method already | ’ 

} explained. Then let the parallel lines of, mu, and nw, be 

f drawn at right angles to the transverse axis of the ellipse, 

ot passing over the focus H, mu passing over the centre Z, ] 

and w passing over the lower focus L. The parabola will 

cut these lines at p, s, and 7. 

We already know that pH is equal to EH, and conse- 1 

Hf quently to WV, which is the transverse axis of the quasi-circu- 

at lar ellipse in its stage of least eccentricity. We shall find i) 

that 7 L is equal to IM, or the transverse axis of the collapsed L | 

yu ellipse, when at its longest. Therefore Hp will be to Lr, as | | 

i @ the two extreme lengths of the transverse axis of our vari- | ! 

to | able ellipse, are to each other. 

| But the whole lower axis rw of the parabola, is twice Lr, { 

ie therefore rw is equal to twice IM. Hence, as we have My 
al § already determined that the circular line WAVe is equal to rid 
have twice IM, it follows that the lower lateral axis of the para- ei 
li bola, which passes over the focus L, is equal to the constant ta 

| quantity of outline of the variable ellipse at every stage of j 
i change in its eccentricity. | 

it Again, it will be seen that Z s is equal to IV, which would ra 
the be the length of the transverse axis of our variable ellipse ‘a 
a when it had attained the mean ofits extension. Thus it is evi- } LY 

dh dent, that there is a perfect harmony between the transverse ! 
fs axis of the variable ellipse when it is at its shortest, when it i, 

wet is at its longest, and when it has attained the middle stage of a 
ti its extension,—and the corresponding intervals between itself 

sit and the parabolic curve, when measured from the two foci | 
sta and the centre of the ellipse, upon lines which are parallel to 
aa fl the elliptic conjugate. We also discover rw that the lowest 

! of these intervals doubled, then being an entire diameter of j 
“il | the parabola, is equal to the constant length of line which \ 

| } 
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| | constitutes the outline of the ellipse during its change from a 

i) quasi-circular form to that of an apparently single straight 

i | line when it is collapsed upon its extended transverse axis. 

: Hr As regards the hyperbola in connexion with the constant 

th! ellipse, we have already seen that H o (being half its latus 

i nt rectum) is equal to twice EH, or to twice WV. If it be 

| i extended until it cuts the prolongation of m L,—an operation 

| ih i which requires too much space to be shown conveniently in 

i one diagram,—we shall find that the distance between L the 

| 1 lower focus of the ellipse and the point of section will be 

ie | equal to the distance between Z, the centre of the ellipse, and 
| i S, the farthest point of the directing circle, when that circle 

| Hi is expanded, in regard to the ellipse, to its ultimate extent. 

i Therefore the whole lateral diameter of the hyperbola 

ia passing through L, the lower focus of the ellipse, is equal to 

i Hh twice SH added to twice HZ, which twice HZ is the distance 

| i between the elliptic foci H and L. 

| } i In this coincidence there is a remarkable harmony, because 

i! it is evident that this diameter of the hyperbola is larger 

i i than two diameters of the fully expanded circle of direction, 

iN by the distance between the foci of a constant ellipse, which 

|: i depends upon that expansion for its form. 

A It is unnecessary to enter more at length upon these har- | 

‘ monies. Enough has been already advanced to prove that 

q i when we fix upon the relations between the diameter and 

i { il circumference of any circle, as the standard of expansion, our 

i whole scheme is one and complete. We attain a normal 

; | idea of a variable ellipse, whose outline, in whatever form it 

i may appear, is a constant quantity; we find that its relations 

ii to the parabola and hyperbola, constructed with the aid of 

i et the same formal elements and according to the same general 

| it principles, are indicative of their all belonging to one system 

a \ | in which even imaginary forms are ideally deduced from each ; 

ih other by processes holding an analogy to those of physical 

\ i generation. 

cy | 
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il SECTION XVI. 

" | General considerations on the preceding sections. } 

| Ty all our preceding remarks it has been attempted to de- & 

monstrate, that we are capable of conceiving the idea of a ih 

I connected series of geometrical forms of a more or less com- | | 

plicated character, in which infinite space, infinitely minute | 

) points in space, and motion, are the only aboriginal elements | 

Hi of the system. We thus attain the forms of the circle, the | 

I sphere, the ellipse, the parabola, and the hyperbola, without 

It breaking the connexion of the self-developing series by any Mh 

i assumptions, or by making use of a figure which had not | 

been previously accounted for. tt 

] This scheme may be extended much farther than in the 

instances already adduced; but it would be needless to 

r advance beyond the self-development of the variable ellipse, | 

" whose outline is a constant quantity, notwithstanding all the is 

! changes of its eccentricity; such a figure will apply to a | 

ti physical hypothesis, wherein it is necessary to determine the fi i} 

practical outline of the ultimate chemical atom, supposing its } 

form to be variable. | 

Independently of this result of our mode of applying the | 

1 ideal progressive development to chemical geometry, the 

method has the advantage of compelling the reason to ac- I ; 

custom itself to commence inquiry in a// matters in which i 

‘ the generation of new ideas is concerned, by extending its pe 

3 researches to first conceivable principles or elements. The | 

discipline prepares the mind for an impartial consideration | } 

| of the problem involved in the prevalence of certain numbers i 

in nature. It also lays the foundation for an unprejudiced | 

review of the doctrines of many eminent naturalists, who Py 

‘ maintain that the whole system of nature is one of gradual 

development; and that species hold the same relation to genera, | 
is | Y 
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. and genera to orders, or to higher categories, as that of va- 
Ky! rieties to species. Lvery botanical or zoological variety is 
i dearly, @ Sees of new attributes of form, and 

[ ! of other instinctive properties. 
Nt The basis principle suggested by this incontrovertible 

i it method of dealing with the generation of geometrical figures 
Hi is, that, even in reference to our ideas of immaterial forms, 
Ni every image can be accounted for as the offspring of some 

il | \| more simple form, produced by applying the element of motion 
hie in accordance with the most obvious method of its application. | 

| h The ellipse for instance is the curve in which the heavenly 
i i bodies practically hold their relations of motion to each other ; 

il and this curve is the necessary consequence of motion applied 
i theoretically to circles, and to their centres under self-evident 

| and self-developing conditions. In another essay it will be 
rt ‘| shown that this curve is equally applicable to the form of the 

‘i presumed ultimate constituents of all distinct bodies, even 
i iI supposing such atoms to haye been generated and absorbed, 

\ i and to be constantly liable to change during their individual 
| i) existence. Having once determined the rule of the change, 

Wh or the elements of a form, which may be successively that of 
| Hi an oblong spheroid, a sphere, or an oblate spheroid, we have 

th Hi attained a geometrical condition, which seems to have the / 
i same inevitable power in nature as that which is connected 

| H with the connexion between cause and effect in more obvious 

i iil and indisputable physical phenomena. Nothing in Nature, ! 
i ; | however accidental or capricious it may appear at first sight, | 
q He can be the result of chance. There isa reason for everthing ; | 
Cai in other words, there are abstract laws, in obedience to which j 

f i the most seemingly unaccountable phenomena are made ma~ 
} " nifest ; and this necessity, when traced to the highest com- 

ei prehensible causes which are within the domain of our intel- 
| fl ligence, will be at last found to be merged in the same | 
lg Ni category of abstract truths as those of logic and mathematics, 
lesa ——— } 
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SECTION I.—Inrropucrory. | | 

On the primary development of motion in relation to individual portions 

of the physical world. 

Motion and rest are decided opposites, as regards ‘‘ modes of i 

being” in physics; but our idea of activity in the abstract is | 

a co-ordinate of abstract being, and it can have no opposite. } 

In this respect, it holds an analogy to an arithmetical, geo- | 

metrical, or logical truth. | 1 

The most refined ideal type of motion in metaphysics is to na 

be found in our idea of the passing moment, or of an abstract | } i 

progression in time ; and in our conception of this type, we ! 

do not need any such spacial condition as locomotion, although 

we can entertain no notion of a change in the physical world, | 

unless we imagine that some point-like localised centre of a | 

force, or some individualised portion of material substance, | it 

or some transferable influence, like that of electrical and ee 

magnetie induction, has moved from one spacial locality to ry 

} another. 

| Even in our mathematical method of applying the prin- 

| ciple of this sort of motion to existing forms, as the ideal : 

force which causes the generation of new forms, the existence i 

of space as an imaginary medium of the operation is indis- | y 

pensable. 1 

Motion in the abstract, however, is the synonym of ac- | 

tivity; and the idea of CONTINUOUS BEING is our most refined 

idea of abstract activity: we may therefore affirm, that ‘ to | | 

continue to be” is a species of activity, which does not depend | Hy 

upon cause and effect; and all abstract truths may, critically | 

j speaking, be thus far said to be active entities, because they 

| vay 
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continue to be; but in the general and conyentional meaning 

Met of the word “activity,” it implies the influence of some 

| | motive cause. 

i It is therefore in relation to “cause and effect,” that we 

| may consider the motion and rest, or activity and quiescence 

At of any object of our conception, as opposite and contrary 

| it modes of being. 

| Hi Absolute being itself is the opposite of non-existence, and this 

| i can only be applied to the first conceivable principles of 

i metaphysical PenSOnIBE, aioe being is the sguionga of 

| (i abstract truth, while non-being is another term for absolute | 

an falsehood. Hence we arrive at the evident inference in | 

al iH dialectical reasoning, that TRUTH, continuous being, and ac- 

| ut tivity in the abstract, are the co-ordinate opposites of FALSE- 

| i HOOD, non-ewistence, and absolute quiescence. It also follows 

en as a logical consequence from this method of considering 

ih : activity in its most elementary character, in relation to time, 

1 that it is one of the everlasting attributes of the Supreme 

| i Being, or of the All in All, the Universe itself. . 

hi The philosophers of the Eleatic school, who entered the es 

| MW most profoundly into the great problem of “ Being” in the 

| i abstract, as opposed to “‘ Non-being,” appeared to have erred 

' i in limine upon this question, because they insisted upon the 

absence of activity or motion in regard to absolute existence. | 

| i By adopting this course, they immediately arrived at the 

i iF paradoxical belief, that every phenomenon connected with 

| || motion or change in the universe was a deception of the 

if i senses, That such was the doctrine of Parmenides is to be | 

if i] inferred from his famous treatise, of which fragments only 1 

i th have been handed down to us. It was only one step from 

| 4 this fallacy to the monstrous tenet of the Sophists, that 

i | “ nothing exists or can exist.”* _ 

Hi 
Mi HH | a The discussion of this question ciallyin his Sophist and Parmenides. 

| ut may be found in several dispersed pas- Parmenides of Elea and Gorgias held 
eae sages of Plato’s Dialogues; more espe- the same relation to each other in the 
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f ] The fundamental error of Parmenides, was his denial of 7 
| any absolute activity in “being” as a universal and a whole; i 

and in his confounding the manifestation of activity in pheno- 
mend, a8 regards space as well as time, with activity in the } 
abstract, or with respect to time alone. ii 

But when we meditate upon the two first opposites in our / 
comprehension—being and non-being—without reference to J 

s our ideas of “‘ cause and effect,” we cannot avoid the conclu- 
sion, that quiescence in the abstract can only be the co-ordinate | 

a || of non-being or non-entity, even as regards eternal time ; and | 
" that it must therefore be the supreme falsehood. In his 
1 & admirable dialectical method of attacking the Sophists, Plato | | 

r @ even advances beyond this mode of argument, when he main- j 
tains, that the existence of their idea of non-being, is in itself | v 

mi an entity or something which must be a being, because it is in tt 

" existence ; and that to that extent only, were they plausible i 

in assuming that activity may be treated as a mere creature 
| of human imagination. i" 

However, without refining, as he did in his dialectical ; 
h system of controversy, we may content ourselves with assert- Al 

\ ing that absolute quiescence can only be the co-ordinate of Bi, / 
4 non-being, or nihilism, in the abstract. Relative quiescence, in | | 

regard to “cause and effect,” is conceivable, when we connect | 

the idea with our notions of physical or of mental repose, 
: admitting the existence of matter or of mind, which need not ia 

| be always in activity: but under such conditions it is evident Wi 

that we do not deal with activity in the abstract; we only | i 

affirm that there is no action of “ cause and effect ” in such a } 

possibility. 

; If we could imagine the whole spacial universe to be devoid i 

of physical phenomena, or the great mind of nature to be com- is 

i pletely inert, or if we were disposed to admit the atheistical bi a} 

i progressive development of the nihil- the same cycle of error was repeated 
il asm of their days,as that of Berkeley without reference to the Greeks. 

| to Hume in the last century, when | | 

a) i 
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| : hypothesis, that there is no other sort of mind than that which ! 

a | acts automatically in the material world, we might never- 

| I theless defy the sophist to prove that ‘abstract being” can 

\ be otherwise comprehensible than in an inevitable connexion 

Th with activity in the abstract. In our elementary considerations 

at upon the origin of generated forms, be they those of ideal 

| Hy geometrical generation, or of individualised portions of that 

| rh material substance which, so far as we can comprehend the 

q Mi problem, must pervade infinite space,—it is important to bear 

i Hi in mind, that the type of activity is to be found in the inevi- 

iy table progression of the passing moment in time; and that ! 

a our most refined idea of motion is therefore independent of 

Tati space, distance in space, or the material substance which 

i occupies it. j 
tad) While we are thus prepared for the admission of the doc- 

bic trine, that activity and being, in regard to abstract ideas, are co- 

Wi i ordinates,—we find that in the self-developing mathematical 

il progression of new forms, already described in the preceding 

i essay, locomotion, as opposed to spacial inactivity, is the 

tat inevitable procreative principle of higher and more compli- 

i cated forms. Let us now proceed to the application of this 

i Hil principle to elementary physical considerations. 

q mt Sir Isaac Newton supposed that “God in the beginning y 

| || ! formed matter in solid, massy, hard, impenetrable, moveable 

rt particles ;” and most modern chemists have either wholly, or 

i iH conditionally, adhered to this doctrine, by assuming that the 

i HH ultimate atoms or last imaginable molecules of bodies, are | 

i th aboriginal physical entities which were either created such as | 

Ih they are at present, or have existed from all eternity in their Pi 

i i present condition. | 

aa The opposite hypothesis has been hitherto refined upon to 

: H its nearly ultimate terms by Boscovitz, who denied the y 

i i existence of any atomic molecules or corpuscular constituents 

if Mit of substance. He imagined that point-like forces or ener- 

i “ getic germs, which did not oceupy any region of space, were 

hii | 
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‘ | the ultimate elementary principles of material phenomena ; d 
| and that all such phenomena depended upon the action and | 

reaction of these points upon each other. Various modifica- ! | 
tions of this hypothesis have been suggested by chemists and 1} 
natural philosophers since the death of Boscovich. | | 

In the Newtonian theory, the force of attraction is evi- 1 
\ dently the result of mutual reciprocity; but Newton did not 

attribute the phenomena of astronomical repulsion (which is 

the opposite of attraction), to the same general principle. In | | 

explaining the orbitual movements of the planetary bodies in | | 

space, he was obliged to assume the existence of a motive 7 

or projectile force, the origin of which he did not account for, | ( 

—and to imagine a law or condition, to which he applied the | My 

: term of vis inertiv. This negative condition (inappropriately na 

j called a force) was merely the assumption, that a body would ) ; | 

) remain at rest for ever unless it were moved, and that, when ; 

once moyed, its motion would continue for ever, unless it were i 

nt impeded by some mechanical obstacle. It was also an assump- } 

; tion, that the direction of the movement must be rectilinear; 3 

but he accounted for the deviation of such a body from its ' ie 

rectilinear direction, by insisting upon the counter influence / 

of a centripetal force. He thus explained the orbitual move- | 

; ments of the heavenly bodies as the consequence of a contest , 

between the mutually gravitating influence of centripetal 

| attraction and the rectilinear impulse of projection, which he | fit 

: called the centrifugal force. | i 

. The origin of motion in his system, so far as the centri- t i | 

| fugal tendency is concerned, was treated as a sort of myste- | 

i rious and insoluble question beyond the discovery of human as 

intelligence, in the same way as that of the ultimate molecule i 

1 of each compound of atoms was in the same theory. w& 

Still, the fundamental principle of the Newtonian scheme ae 

o of physics was mutual attraction; and this idea of a relative | 

[ force, which is generated by reciprocity, must be entirely | 
| t | 
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ih separated from his mechanical notion of a contest between 

i | | centripetal and centrifugal forces. Such an hypothesis resulted 

Wi from his endeavour to reconcile his admirable discoveries 

ne with those astronomical phenomena in which there is the 

i manifestation of mutually repulsive tendencies. In his days, 

| hy the laws of chemical affinities were not understood, and 

i \ those of inductive electricity were little thought of ; and it is 

| ik | wonderful, that when the elementary principles of chemistry 

a and electrical forces were scarcely conceived by natural phi- 

| | i losophers, our great mathematician should have been enabled 

| an to deduce so sure a foundation from his mechanical and 

vet astronomical observations in regard to gravitation, as that 

iH which he bequeathed to future astronomers and electricians. 
| i The first idea of accurately measuring all chemical and 

I i electrical forces is to be found in his laws of gravitation. It 

| Hl is true that he only applied it to the attractive energy, and 

i il not to repulsion, and that he was obliged to account for the 

Yt l phenomena of repulsion by the supposition of the centrifugal 
inn i force; but the same general mathematical laws, and the 

ih same principle of reciprocity, are alike applicable to motion | 

i i produced by centripetal attraction, and to that which results 

i from its opposite, namely, inductive repulsion. Whether I 

i ; | bodies approach or retire from each other, their movements 

ne are in accordance with the same system of dynamical laws, 

i Hi while one general motive principle, that of an electrical | 

i Ht Sorce generated by their reciprocity, may mutually attract or } 

Fi i : repel them according to their respective electrical conditions. | 

q Mie) Boscovich appears to have entertained a complete convic- ; 

i i tion ofthe existence of some general cause of motion, although, | 

H " from his want of electrical knowledge, his scheme was imper- 

lie fect. He also advanced farther in the physical analysis of =, 

| nT matter itself than those who had preceded him; but by ; 

tl doubting the reality of an aboriginal material substance which #F 

ie 
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holds an analogy to Newton’s ultimate atoms, and by merging ; 
Kl the whole physical universe in immaterial forces which did | 
i not themselves occupy space exclusively, he virtually adyo- 
h cated the doctrine of Berkeley and other pure idealists. | | 
5 Now, when we suppose that the swhstantiale of matter, | ; 

i independently of its energy, is a reality,—that it is the 
i all-pervading co-ordinate of infinite space,—that in its homo- | 

tn geneous and completely inactive condition, it is endued with | 
i every potential aptitude to develope the phenomena of nature,— 
| and that in this normad state, it is infinitely divisible but un- | 

divided, compressible but uncompressed, without form in its | 
it inactivity and entirety, but as regards each segregated por- | 
my tion of the universal mass, necessarily having a defined | iy 

i outline if it constitutes the substance of an individual body nt 
| or of an ultimate molecule,—we discover logically, that its i 

absolute existence must be considered an elementary postu- | 
ih late in physics, and that it should be treated as the passive ] 
f material of the great system of nature, although we can only | / 

, describe it in terms of such a negative character, as are used a 

i by the Indian philosophers in speaking of their Maia, or he | 
‘ illusive and imperceptible basis of the whole material world. i 

’ Indeed there is no other object of our meditation but space i 

Ai itself, which holds an analogy to this substantial compendium | 

7 | of physical aptitudes. } 

1 Without some such basis, it is impossible to comprehend A 

‘ | the mode in which the pointlike centres of forces imagined i } 

ig) by Boscovich could promote the phenomena of a corporeal 4 

fe system. With it, his doctrine is perfectly comprehensible ; | 

for we can understand that the germs of his forces, which | ‘| 

i must have their specific localities in space, hold the same 4 

ih relation to mathematical spacial points, as the all-pervading Bh 

ir substance does to infinite space itself. The infinitely minute ; 

i germs of the forces may be the physical counterparts of in- } 

finitely minute individual points in elementary mathematics, 

{ 
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| i which exist in space without conveying the idea of their 

dd Caer wey occupying any Tegion of pence yet they so far 

i | mm differ from abstract mathematical points, that they not only 

ry represent the localities, but they are all supposed to be 

a endued with an automatic energy, in relation to each other, 

i and to embody the motive principle which we imagine, and 

i li apply ideally to points in the mathematical method of ac- 

WT counting for the generation of our new geometrical images. 

HI Boscovich’s idea of immaterial centres of forces is neces- 

| sarily a compound one, including the notion of each forcible 

y any entity itself, as well as that of its place. It is therefore in 

| ve harmony with such an opinion about a double characteristic 

i of his centres of forces, (the mathematical point being the 

| i counterpart, both of an energetic entity and of its specific 

i ri spacial locality), that infinite space should be represented in 

i" the physical world by the two-fold reality of an all-pervading 

1a ti passive substantiale, which is its counterpart, and by the in- 

| i finitely extended spacial locality, in which all the locomotive 

| and other phenomena of nature must take place. 

ee Neither of the two opposite physical elements,—the mate- 

Uh | rial substantiale, and the germs of forces,—could be separately 

cet capable of promoting the development of the formal and other 

a Hi phenomena which come under the observation of the natu- 

hi. ralist, unless they were practically in relation to each other. 

ai There may be immense regions of space in which the 

val) homogeneous substance is quiescent, because it is not vivified 

j He by the energetic entities; and these central forces themselves 

ie may be derived in some inexplicable metaphysical mode from 

‘ Ki the great’ Mind of the Universe, according to laws which, 

my owing to the bounded character of the human intellect, we 

| cannot understand: they may be made manifest at stated 

i i intervals in time, in any particular region of space; and 

ut after having exerted their destined influence upon the pre- 

‘i viously quiescent homogeneous substance pervading that 
aa 
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region, they may cease to act upon it. The same sort of | 

i | difficulty as that which the psychologist encounters, when he 

i | extends his inquiry to a first cause of spiritual individuality, | | 

| is met with in this hypothesis. | 

| But the precise commencement of the physical process, | _ 

] which individualises any distinct atomic portion of matter, { 

in relation to the universal mass and to actual pheno- | | : 

\ | mena, may be supposed to oceur when any two such pointlike 

fe centres of forces, as those imagined by Boscovich, reciprocate | 

b with cach other through the medium of this otherwise qui- | 

escent substance, and agitate the intervening line of matter. 

In this case we may account for the generation of an actual in- | ( 

ductive force holding an analogy to many other developments | } 

! of physical energy, which are only perceived in their effects \ 

| upon matter. Gravitation itself seems to be the result of a i ; 

’ force of this description, and all the inductive phenomena of t 

; electricity, more especially when secondary and contingent | Hi 

| magnetic currents are produced by galvanic currents, can | yw 

only be accounted for under the supposition that one sort of } j 

; foree may generate another, without ceasing to exert its own | i 

original influence. ) i y 

The whole system of Nature appears to be one of gradual ) 

; and successive development, not only as regards the forms | 

; of bodies which are generated in an improving series, but | } 

! even with reference to the many sorts of electricity which are Mi 

| made manifest by a series of generative processes, each new i 

i | sort being more powerful than that which was its parent: a i i 

transcendental physical force is at last generated, which 

almost resembles the mental power itself. According to the it 

) analogy, therefore, the first development of any activity in | 

the material world, although it be the potential germ of ARN ¢ 

if every other physical energy, need not be accompanied by " 

j any phenomena in dynamics, like those of locomotion or of whe 

attraction. ! 

1 ii 
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i Hence we find, that admitting the theory of Boscovich and q 

ti his doctrine about pointlike centres of forces, we reduce them ! 

i (i : essentially to pointlike immaterial entities, whose only imme- 

ere diate and direct influence may be the promotion of an indue- 

: i tively occasioned agitation in the matter which lies between such 

athe points. The force which is thus developed, is most probably 

ri i ; the primal physical activity, and the parent of all the others | 

Ni which are derived from each other in an improving series : 

ih but in thus reducing the elementary principle of all physical 

| | forces whatever, to the result of a reciprocity between point- 

il like entities, it is obvious that we attain the idea of some- 

{ HL thing so peculiar, with regard to the characteristics of these 

Li localised beings, that the term “ force,” cannot be strictly 

i i applied to them. This consideration at once involves us in 

if one of the most recondite questions of metaphysics, since the 

in i pointlike essences in question, although specifically localised 

it in space, only suggest the idea of “formless” beings without 

i active or acting energy, unless they be in connexion with 

Tb each cther, through the medium of the matter which is 

i agitated in consequence of their reciprocity. The same re- 

i mark, indeed, applies to every sort of inductive force in 

Sy nature, if we do not admit the existence of the so-called vis 

H ihe inertia. 

it Finally, we should remember, that the whole Newtonian 

ai theory of gravitation, and the consequent locomotion of the 

| i) manele ma space, is based upon the panerple of mutual place 

i i tion, or, in other words, upon a reciprocity between bodies, 4 

: I which correspond with the pointlike centres of forces in ° : 

Me ini the theory of Boscovich: the phenomena of chemical pro- 

Ht cesses may be traced up to the same general system of in- 

te ductive relations ; while the substitution of an electrical or 

Hi magnetic force of mutual repulsion under certain conditions, 

4 " for that of attraction, (both these causes of locomotion being a a aa ‘ different modes in which the same general result of reci- ' 

Ly | 
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procity is made manifest), will harmonize with the notion, | 
that every sort of physical activity derives its origin from the am 
quasi-ideal sympathy or antipathy between bodies composed | 

; of atoms, or between individual atoms themselves, or even | | 
between the pointlike centres which, according to the mathe- q 
matical hypothesis submitted to the reader in the present | j 

§ essay, are the constant poles of each individual atom. | 7 
| The aboriginal development of material individuality, or 

l the generation of the ultimate atomic constituents of a body, 
ht may therefore be considered as the primary process of the 

é great automatic system which the materialist calls Nature. My 
Every physical individual may be amenable to the conditions ( 
of birth and death, or of a beginning and an end, as regards ‘i 

! its special existence: even the pointlike centres imagined by ih. 
i Boscovich may be generated in accordance with some laws a 

| of transition between physics and metaphysics, and cease to fii ‘ 
ah | exist when they ‘have fulfilled their appointed physical desti- | ' 
th nies. The same region of space, where they have exerted Th 

i their energies over the homogeneous substance which occupies } 
ti it, may be again the theatre of the activity of new and t ib 

similar germs of force ; the same material substance may be iy. 
a | the substantiale of new ultimate atoms, generated by a similar \ j 

process. But this hypothesis does not suggest the notion of wi 
i an absolute creation of matter in its quiescent character, nor Bi 
ie does it lead to an inference that the great system of nature H vy) 
if must have had an absolute or universal beginning. It will, i H 

: however, be shown in a future page, that this apparently | 
' atheistical conclusion can be reconciled with our purest con- ih, 

‘ ceptions of a Supreme Being, and of an overruling Pro- " 

w I vidence. i} i 
We should never forget that although matter and the forces \e 

4 which act upon it, and give it all its forms and perceptible RS 
fl qualities when its aptitudes are made manifest, may be the Bh 
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nt ultimate conceivable elements of the physical world,—the } 

4 power of the human intellect is able to comprehend many 

i | ik other elementary principles of a metaphysical character which 

nee are altogether independent of material phenomena; the self- 

A evident laws of arithmetic and geometry, the truths of logic, 

| ih and all other transcendental objects of philosophical dis- | 

ME quisition which present themselves to a speculative mind, 

ii neither depend upon the existence of matter, nor upon the | 

| i energy which inspires it with a sort of vitality. 

i We cannot understand the possibility of abstract truths 

ii beginning to exist; and there is no greater difficulty in sup- 

ate posing that matter itself in its homogeneous character as the 

rf co-ordinate of infinite space, or that the general system of 

ba Hi nature, should have eternal attributes, than that abstract 

aril truths themselves should be independent of our ideas of a 

a beginning and an end. ! 
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‘i SECTION II. 
Mm On. the practical application of the variable ellipse to the assumed changes of 

aa form in the outline of the ultimate atom. 

feat) THROUGHOUT our previous remarks it has been maintained, 

f Hl that the abstract principle of contrariety is a sort of power i 

i \ in relation to the generation of new ideas of form. Motion : 

a applied to the straight line rotating upon its medial point,— 

mt or to two points which are always at the same distance from 

a each other, while they are actuated by a tendency to move 

al in opposite directions,—developes the idea of a circular cir- : 

"i cumference. When the motive principle is supposed to be F 
My | 

ii | 
at | 
| | | 
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| transferred to that circumference, and the original diameter | 

] is in the opposite condition of not changing its position in 

| space, this double notion of a newly imagined contrariety i 
! suggests the idea of a sphere. i 

| The tendency of such individual substances, as distinct | 
| portions of matter, to attract and to repel each other, may be f 

i considered physical manifestations of the prevalence of contra- 1 

i ries; and if we persevere in applying our abstract geometrical 

. io notions to the development of a physical system, by supposing 

a succession of antagonistic tendencies to have been gradu- 

i ally made manifest in the processes of nature, and more 

+ § especially in her elementary phenomena, we shall be able to 
} account for that first process upon which all her more com- 

if plicated operations must depend. | 
| Tt has been already suggested, that matter in its aboriginal ah 
| and perfectly quiescent condition is the physical counterpart of ; 
| Infinite Space itself, and that this universal substance (which ‘ 

| may be called ETHER) is the material out of which all bodies | ) 

} are composed,—that in this primal condition, matter is non- Rs 

| atomic and without form, when considered as a whole, but | 

|| capable of division into distinctly separate portions as Space Ne 
a is,—that all forms which it may assume, and all qualities Nia 

| with which it may be endued, are but the temporary attri- | 

i butes of certain portions of this universal substance, and that { 

} every such formal or other manifestation of a quality, has its | 

tl beginning and end, and is liable to change in the mode of H | 

i | its development during the limited period of some special i 

, | state of being,—that the energy which promotes such changes, | 

a I including the first separation of any one portion of the all- 
1 pervading material substance from the universal mass, is the i) 

i counterpart of the motive influence, which according to the i j 

; mode of its application, promotes our successive ideas of } 

i, formal changes in the generation of new geometrical forms,— | 

i that the ideal mathematical points, in relation to our abstract 

| or immaterial notions of form, are realised in the physical / 
j mt \ 
| 
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it | | world, by pointlike localities in the quiescent material sub- 
| stance, in which the germs of the primal physical forces of | 

anh | Nature are in existence as individual entities. 
| ha | Tt has also been assumed, that the first physical manifesta- 
ye | tion of motion is an action of sympathy or reciprocity between } 

ii any two such pointlike germs of force, which acts upon the 

Hit i | line of substance existing between them, in a manner analo- : | 

i gous to the influence which causes light, according to the | 

') doctrines of the vibratory optical theory. We can imagine 
Hi the existence of a magnetic or electrical influence of this | 

Hit description, which in itself is neither of an attracting nor of 

ve a repelling character, but which is nevertheless sufficient to | 

at | give a distinctive speciality to the line of substance inter- | 

HT | vening between the two reciprocating germs in question. | 

wil ! Now, in these analogical assumptions, founded upon our | 

{ Ht | preceding mathematical method when applied to matter, we | 

i i do no more than realise our elementary abstract ideas of 

| i } | space, of points in space, of a limited distance between any | 

| | | two points, and of a motive influence depending upon their re- i] 

iia ciprocity. Our first physical phenomenon in this case, is 

an only a change in the condition of the substantial straight line 

it | between two points, or of the intervening matter, which is not 

| yet supposed to change its position in space, but to be endued 

i with a sort of non quiescent quality distinguishing it from 

i, | the quiescent matter around it. } 

i | The next imagined operation of Nature, in reference to ; 

‘au the formation of the ultimate atom, is suggested by one of 

ne the simplest experiments in electricity. A skein of thread 

| suspended from the conductor of an ordinary electrical ma- 

i } chine, will undergo a change when the machine is put in 

motion, which converts every line in the skein into a re- : 

if | pulsive individual, as regards every other of its lines; and 

i if the threads be all connected or tied together at each end of t 
a the skein, while they are free elsewhere, the whole skein will ! 

i gradually assume the appearance of a spheroid in conse- 

ih 
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ra | 

se 3



lxxxiii 

quence of the mutual repulsion of the free portions of the i 

threads: the two ends of the skein will gradually approxi- 

. mate as its component parts become more and more charged | 

‘ with an excess of the same sort of electricity. | 

i Pursuing the analogy,—since space itself is infinitely divi- 

: sible, we find no difficulty in supposing that the line of ma- } 

\ terial substance between the two aboriginal pointlike germs 4 

| should be capable of division into a vast number of distinct 

2, subordinate lines, when it is thus acted upon by the primal 

a Tl sympathy between these germs; and that each of the lines ' 

of the intermediate substance should repel each other, as 4 

; threads do in the ordinary electrical experiment. ( 

But it is one of the conditions of the problem, that the \ 

material substance (or ETHER), IN ITS PRIMARY STATE, ¢s ¢7- 

capable of catension or expansion, although it may be compressible, iN 

| because we must suppose that it is then at the extreme or 3 

{ incipient limit of any change in its character, and that, like y 

t a free vapour (which, when unrestrained by compression, is | 

[ incapable of farther dilatation,) the aboriginal ether is at a 

its climax of expansion, when it is perfectly quiescent. This ] 

|| condition obliges us to assume, that the mutually repul- NS 

a sive constituents of the compound line of ether cannot be Gy), 

a longer than they were before they began to be curvilinear ; 

Ny yet they might act mechanically upon the pointlike terminal 

seats of the reciprocating forces, from whence their own i 

energy was originally derived. Like the two ends of the arti- We) 

Mt ficial skein, the primal germs of the compound line of ether h 

a | would approximate, if its individual lines were incapable of 

uo 7 being lengthened as they became convew ; and we thus attain 

it the idea of a skeleton spheroid, whose poles are gradually H 

uf approaching each other, not in consequence of their own iE 

9 attraction, but because they are mechanically drawn nearer , 

| to each other by the mutual repulsive tendencies of the lines M 

om which connect them. 

| We may imagine this process to continue until the poles, :
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| | which were originally at the end of a compound straight line, 
mat) | become those of a complete sphere, or a spherical skeleton, | 

ii and even until they are eventually brought into contact by the 
i mutual repulsion of their connecting lines. The original 

Ei sympathetic relation would terminate, and the whole form 
ii would disappear, as soon as that relation was at an end; | 
ht because the hypothesis supposes that the original speciality | 
i | of the substance of the atom, (as regards the universal ethe- | 

| il | rial mass from which it was first distinguished), must depend | 
i upon the mutual reciprocity between two distinct germs ; | 
a and that this duality must cease to exist when they are | 
ae blended in the same spacial point. Under such a condition | 

i they would no longer act upon each other through the lines | 
ij which constitute the surface of the atom; and the lines 

i i themselves would lose that distinctive electrical attribute, | 
; \ which, in the first mode of its manifestation, occasioned their | 

Ph mutual repulsion. 

aa According to this method of accounting for the generation | 

mI | of the atom, for its changes of form, and for its ultimate 
it | evanescence, we may conclude that the difference between | 

i) matter in its etherial or non-atomic, and its individualized or 
i atomic, conditions, depends upon a change in its state of 
i being, produced by a distinct portion of the etherial mass 
i which pervades Space, undergoing the influence of an incor- | 
ir poreal force. It is evident, that to call such a force a fluid, 

it would be inconsistent with the hypothesis: the only object 
en of our comprehension to which we can assimilate it, is the 

an influence of electrical induction. Such being the elementary 
y physical hypothesis, let us proceed to the application of our 

i | purely mathematical ideas to the JSorm of the atom. 

t It has been already maintained, that homogeneous matter 
in its etherial state of being, is incapable of dilatation ; and 

| admitting the indestructibility of its manifold potential apti- 

il twdes,—the quiescent state of the substance implies an utter | 
i _ absence of physical activity, when it is in its first or zero con- | 

i 
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dition. A newly developed tendency to expand may be sup- | 

posed to exist, where there has been a previous compression ; 

and the compression of non-atomic matter may be accounted | 

for as a consequence of the formation of the atom; but 

unless there be some interference with the normal condition 

of the etherial substance, which would otherwise hold the re- ‘ 

lation of a plenitude to infinite space, we cannot understand 

the possibility of its being subsequently compressed. 

According to our hypothesis also, the general boundary of 

i; the lines which compose the atom must occupy a greater 

! portion of space, when they have arranged themselves in a . 

spheroid or in a sphere, than when they are in the general form ( 

s of one bundle or skein of straight lines between two points. | 

5 § We are at liberty to assume, that the surrounding ether | 

may pass through the surface of the atom composed of lines ih 

with interstices between them, and may fill up the internal a 

hollow of the shell; for it is evident, that our hypothesis 

necessitates the existence of a region of space within the ys, 

mutually repelling lines, which region cannot be occupied by | 

those lines themselves, if they arrange themselves in a regular 

curvilinear form in consequence of their mutual repulsion. At 

| But we cannot maintain this supposition, unless we imagine, hie 

that the interior of each atom is an absolute void; because | 

| were it otherwise, the reciprocity between its poles would 

| be maintained diametrically instead of superficially, which i 

} idea militates against the notion that there should be any My | 

, repulsive energy in the lines, and consequently against the i 

| whole hypothesis accounting for the formation of the atom. | 

} Hence we discover, that the ewistence of a void within the 

; lines of the atom’s surface, which is not even occupied by the i" 

aboriginal ether, is a necessary part of the whole argument ; } A 

and the imperviousness of the shell may be explained by attri- } 

b buting a repulsive energy to the lines constituting its texture, 

f not only with regard to each other, but to the neighbouring 

7 ether which surrounds the atom. 

|
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| \ We thus find a cause for the compression of the ether in 
mat proportion to its being unable to oceupy a portion of space, 

and for the development of some law, which regulates the 
Ni | i extent of the compression in relation to any given distance | 
hy from the surface of the ‘atom, whose internal void had dis- 
a | turbed the general equilibrium. 
a | Such a consequence of an interference with the aboriginal 
| | condition of the etherial medium surrounding any individual- 
iH | ised void portion of space, may account for other physical | 

hi phenomena, more especially for that which is made manifest 
| | to our senses in the so-called imponderable substance of heat: | 

a | but considerations upon that point would lead us into details 
Wiel which are of a less decided mathematical character than 

H / those more immediately connected with the form of the atom. ! 
ie The object of the present section is to reconcile the notion of | 

taf a continuous change in its form with the obvious doctrine, 
i that the intorpolar lines of its texture must always be of the | 

a same length, notwithstanding its constant variation of shape, | 
\ and the constant approximation of its poles. 

ut If the superficial shell of the oblong spheroid, of the sphere, | 
Ni and of the oblate spheroid, (through all which forms the 

| atom is supposed to pass during its existence), be composed 
aN of lines of the aboriginal matter which is inexpansible, we 

i cannot account for any formal change of shape in those lines, | 
iit without assuming that they individually assume the shape 

eal of some curve, and that as the atom’s equatorial diameter 
an becomes longer, its polar diameter or axis must become 
} is shorter. 

That the ellipse is the curve in which the heavenly bodies 
il move in space, is a fact too well known to need comment. 
' | We shall find that our atomical hypothesis will also coincide 

He with the elliptic conditions, when we assume that the variable 

fi) ellipse already accounted for in the preceding essay, is the 
i ideal model of the form in which the variable atom goes 
3 through its changes. 
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| Reverting to the diagram (plate 4), let the points I and 

| M represent the two poles of the atom, or the localities of the | 

germs of force influencing the line or bundle of lines of the 

original homogeneous matter represented by IM, and en- } 

duing it with a sort of activity, which individualizes or spe- i 

cializes it in relation to the surrounding quiescent matter. ; 

Then let us suppose that in consequence of the lines being 

| thus endued with a special quality, they repel each other, and 

that each gradually assumes the form of one-half of a vari- i 

able ellipse, the eccentricity of which is constantly decreasing, 

| until any pair of such opposite lines would be represented 

by the cirele WAVe. Its poles in the mean time would have } 

been moved from J and M to Wand V, in consequence of the | 

straight lines between I and M having gradually attained the | 

| semicircular form of WAV, and WeV. It has been already 1 

assumed on physical grounds that this approximation of A 

I and M, or of the poles of an atom, cannot occur in con- i 

| sequence of a mutual attraction, but of the mechanical pro- | ii 

cess of their being, as it were, drawn together by the in- 

creasing curvilinear tendency of the lines by which they are 

connected. he 

Having arrived at this stage of the process, and attained c 

the idea of the same quantity of outline being converted from a 

a bundle of straight lines into the skeleton of a sphere,—we He 

| have now to institute a parallel between the farther change 

| of the atom from a sphere, to a spheroid so oblate, that it ‘ 

vanishes in the form of a flat disc. In order to accommodate | 

this physical process to the mathematical model, we must fi 

suppose, that as soon as the sphere begins to be oblate, the 

‘7 | poles of the atom are represented in the diagram by the ends I 

of the conjugate ch, and not by those of the transverse axis 1 

} WV. In reality, the poles of the atom itself are not changed ( 

| in the continuous physical process, for they will continue to "| 

h | approximate until they meet at Z; but when compared with 

| 
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| { the single diagram, they must be assumed to be transferred 

Rl to ¢ and /, as soon as they have reached W and V. | 

| Then, by the reversed mathematical operation which re- | 

i i extends the elliptical transverse axis from its contracted | 

ner length WV to IM, we shall find that that line may be made | 

i to represent the equatorial diameter instead of the’ polar | 

i i diameter of the atom,—while the conjugate ch gradually | 

hit diminishing, will represent the farther approximation of the } 

f atomic poles, which will have converged to the point Z. 

| 1 ' Thus the equatorial section of the oblate spheroid will be re- | 

WHT, presented in its last stage of oblateness by IM, which is the } 

ial transverse axis of the mathematical ellipse in its last stage | 

i i of eccentricity, while the convergence of the germs of force | 

i at Z, will have terminated the existence of the speciality 

: |) | which they imparted to the substance constituting the shell 

ah of the atom, during the whole process; and that substance | 

Dai | will be blended with the aboriginal ether in its immediate 

i neighbourhood. | 

Nie This method of accounting for the possible generation of 3 

tl | the ultimate atom, for a constant tendency to change its 

i a form during its existence as a special individual, and for its | 

vi eventually ceasing to exist,—is submitted to the reader as | 

| | the dasis of a physical and chemical theory, in many respects ~ 

i | resembling that which was originally suggested by William 

mM Higgins, but which is generally attributed to Dalton, who | 

| introduced it in detail to the notice of the scientific world. 

Ht | Their point of departure was the admitted existence of wlti- 

thy mate atoms; but they did not inquire, whether these last 

TWbh indivisible constituents of chemical bodies were generated | 

i ' from some common material, or whether they were elemen- 

| tary entities, whose origin, if they ever began to exist, was | 

A q beyond the reach of the chemical philosopher. Modern dis- 

A coveries in electricity have, however, established, that there 

A i is a sort of sympathy between bodies, which does not neces- 

i | sarily produce spacial attraction or repulsion, but is never- 

in 
se 

i . 
| 

ah :



Poe , } 
i | | / 

i fe ey: | ci 

\ . /\ / | / 
ee 7 | Cy 

| | |



i / 
‘i 

ty 
i 

: 
y 

| | | ‘ 

; 

| 

i | 

a 
| , =|



- 
™ N 

| 
is | 

| Ixxxix 

| theless perceptible in the effects occasioned by their spacial , 
| relations to each other being changed. All the phenomena 

of electrical induction seem to belong to this class of influ- 
| ences; and they almost approach our notions of metaphysical 

} processes, . 

| The great physical system which we call Nature, may be 

| as eternal in Time, as the theatre of its operation may be 
infinite in Space. Every logical and metaphysical argument 

is against the notion, that there could ever have been a be- 

ginning, or that there can ever be an end to its activity, as @ 

whole. But every individualised portion of the atomic world 

may have had its beginning as regards its own speciality. New 
atoms may be starting into individual existence in Space at Hi 
every moment : in one region they may be nascent, in another 

| they may be evanescent, after having existed, individually, * Hi 
during countless millions of centuries, and after having been 

| the ultimate constituents of every sort of chemical simple 

! or compound body, when their change of form was suit- } 

able to their incorporation in the particles which compose a 

/ such a body.” The idea of an absolute beginning or end of yt 

the physical world, is contrary to all philosophical deduc- | 

! tion: but that of a relative beginning and end of every existing A 

| form of matter, is supported by inference, and reconcilable 

with our abstract notions of an Omnipotent Providence. | 

| | 

] » It is necessary to remark, that in _ of the relative distances of the planets Ni 
the application of this doctrine to from the sun and from each other, a 

! phenomena, the author supposes the than by assuming that the gradual i 
| changes in the form of the atom to tendency to change is interfered with 
| occur by sudden starts or at inter- by distinct laws of proportion in the | 

vals, which are determined by specific abstract, both with regard to time - 
| chemical laws. There is no other and space. This supposition en- ‘ 

| method of accounting for many other hances the presumed superior power i 
i) analogous phenomena, such as those of numbers. 
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i | SECTION III. 

, | On the prevalence of contraries in relation to the primal motive mxzrcy of 
i | Nature. 

' i | In the mathematical mode of accounting for the self-develop- 
1 | ing generation of our ideas of form, we have supposed that 

a the two movable but inert elementary points are the exact / 
i] | | counterparts of each other. But when we apply this doctrine 
ny | | to physics, we ave obliged to commence by conceiving as a 
| | postulate, that each of these points has attached to it an 

| inherent energy, which is the practical representative of the 
| | ideal moving force applied to.the inert point of the mathe- 
im * matician. One of the first problems in physics is therefore 
i the question, why any such automatic energy should exist in 

| Nature, or why there should be any active relations of re- 
| i ciprocity between the primal germs of her great system ? 

| } Our only method of treating this elementary question, (and 
i) i \ it is even more elementary than any connected with the ideal 
ea | development of form, because it demands a cause for the 

H | | existence of a locomotive force ab initio, while the existence 
a | of such a force is taken for granted in the abstract mathe- 

1 matical scheme), is to ponder upon the phenomena of elec- 
im tricity and magnetism. We discover in all our experiments 
o of this description, the constant prevalence of the abstract 
J | power of contraricty, or of opposition. The conventional 
{ terms positive and negative, and of opposite polarities, are 

‘| those of an antagonism. One general notion, as regards all 
Ni | electrical forces, may therefore be applied to elementary 

; ideas in physics; and we may be warranted in speculating, ‘ 
that this abstract power of contrariety, as a primal cause of 

Han: physical activity, has its influence in the reciprocal relations 
‘a of every pair of germs which constitute the poles of each 
i individual ultimate atom, and that it is owing to their ele- 7 
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mentary opposite attributes that any motive energy should | 

| be developed in the ethereal substance which intervenes | 

| between them. If therefore it be an admitted point of | 

departure in regard to the generation of physical forces, 

} that the polarity of each atom is the elementary cause of I 

every physical change, we are able to trace up all the } 

progression to an explicable operation of nature, while that 

operation itself holds an analogy to many others in which } 

antagonistic conditions promote physical activity. 

Another elementary manifestation of the abstract prin- 

ciple of contrariety appears in our atomic hypothesis, which 

, is almost of a metaphysical, or at least, of a logical character, A 

—because it has to do with problems where Space or geome- , 

| trical ideas may be considered as mere adjuncts to those tS 

, connected with Time. ! 

, : The substance of matter in its ethereal or non-atomic HY 

| all-pervading state, can only be understood as an infinitely fh 

‘ | enduring Essence, while the period of each atom’s ewistence, ! 

A is in the opposite condition of being limited, or of having a i; | | 

i» @ beginning and an end. Therefore the two opposites of the is 

: ilimitable and limitable in the abstract, as regards Time, will | 

ie be perfectly realised in the physical notion of material sub- ia 

fe stance consisting of the two opposites, of the infinitely ewisting | 4 

; or aboriginal ether, and of the temporary and spacially limited \ | 4 

atoms. Both with respect to time and space, the atomic a } 

} “mode of being” is the opposite of the non-atomic mode: We 

} this notion is not suggested so clearly when we institute a i 

0 comparison between the germs of activity, and the passive i 

if substance to which they communicate activity,—because both é 

the opposites in that category may not be contraries in re- qT] 

| lation to Time, although they realise the idea of opposite i 

attributes as regards Space. Should we, however, be able } 

| to satisfy ourselves, that the germs of the reciprocating polar i 

} i 
|
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forces in each atom are generated beings, the notion of an 

; absolute contrariety, with regard to their special existence 

; and to that of the general all-pervading substance upon 

which they act, may hold its relations to Time as well as to 

; Space. 

We have no difficulty in applying the idea of a generative 

process to the development of the individual atom; but no 

logical mode of analysis will enable us to determine whether 

the aboriginal germs, or point-like active entities, (which, by 

f their mutual reciprocity, may concur in the production of the 

atom), have an eternal existence, or are themselves produced 

! in time. That question seems to be beyond our solution. 

| But mathematically, the pointlike germs are the most decided 

contraries of the passive material substance which can be 

ite: imagined in reference to spacial occupation. The germs do 

| | not occupy space, while the all-pervading substance of matter 

] | must be infinitely extended within it. 

| Then as regards the nature of the atom itself in the hypo- 

i a thesis, there are grounds for supposing that it partially 

| realizes the idea of an elementary contrary bordering upon 

| the highest of all abstract notions, namely, that of “not / 

Ll being,” as opposed to “being,” in regard to the absolute | 

1 existence of the material substance which pervades Space. ! 

| For, if the interior of each ultimate atom be an absolute 

\@ void, and the atomic substance be only a superficial shell of 

| | agitated and segregated ether, undergoing the influence de- 

i i | rived from the magnetic reciprocity of its opposite poles,— ! 

ie we discover the possibility of a physical or material “ non- 

' i, ewistence,” so far as the occupation of limited regions of space 

i is concerned. This condition is the most decided manifesta- 

a tion of a contrariety that can be conceived by a naturalist; 

‘ because the void thus generated is not the comparative 

diminution of the quantity of substance which previously 

uh Oe a 
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occupied a given space, (for no air-pump can cause an abso- 

lute void), but it implies the entire and complete absence of | 

| material substance.° 

We have thus seen, that the realization of our most 

| abstract notions of contrariety, so far as they can be made 

manifest in physics, accompany our efforts to trace up the 

system of Nature to first principles. Passive all-pervading 

matter, and active forces promoted by pointlike germs, which 

do not occupy space ewclusively, although they must exist 

within it,—the matter in its aboriginal, or non-atomie, and in } 

its temporary atomic conditions,—the plenary occupation of 

Space, and the absolute void within cach atom,—the mani- 

festation of opposite polarities, even with regard to the two 

germs which are assumed to be the elementary active entities ' 

© The famous tenet of the Pytha- change occurs, because each such i 
goreans, that “ the production of an line is traversed by the reciprocating 
absolute void was the first operation polar forces, which have no other me- ] 
of Nature,” is surprisingly in accord- dium of transfer. Therefore the en- 
ance with this hypothesis; indeedit tire hypothesis accounting for the | 

seems to be the only method of ex- generation of atoms, cannot be main- f 

plaining how such an opinion can tained in accordance with the known a | 

have been suggested. If the induc- laws of electricity, unless the interior } 

tive force could traverse the interior of each atom be considered an abso- | 

of the atomic spheroid or sphere, it lutely void region of space, however a 

would follow, according to all the inconceivably minute such a region aD 

known laws of electricity, that the re- may be. It is remarkable, that with- } 

ciprocity between the two aboriginal out endeavouring to reconcile the i 

germs of the primal energy, ought to tradition with the hypothesis which | 

; act rectilinearly by the shortest road, is the basis of our whole physical sys- 

and the only comprehensible reason tem, we should practically arvive at i 
for this not being the direction of its the same conclusion as that laid down 
course through the centre of each doctrinally by the Pythagoreans, with a 

atom, is the probable non-existence regard to the generation of an absolute 4 

; of any material substance within the void being the primary operation of } 

atomic shell, which is capable of being Nature. In ournext section,where the 

4 the medium of a rectilinear recipro- development of heat is supposed to be 

city between its poles, as soon as its caused by the pressure of non-atomic 

E lines became curved. It is also an matter, it will be seen, that any pri- } 

inference, that if the lines which con- mal pressure can only be admissible y 

stitute the texture of the shell of each under the supposition, that the inte- : 

atom, derive their tendency to be- rior of each ultimate atom is devoid | 

come more and more curved from of this aboriginal substantiale of 

their mutual repulsion, this assumed matter. } 

| } 

| 
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a that generate the atom, according to our hypothesis—all re- 
|| alise the ancient doctrine of Pythagoras, Empedocles, and 

} | even of Aristotle, that the force of contraries is essentially 
powerful throughout the universe, physically as well as mo- 

rally, and mathematically as well as metaphysically. 

SECTION IV. 

Hypothesis accounting for the generation of heat. 

Ir has been already demonstrated, that if the aboriginal 

| relation between infinite Space and the homogencous enduring 

1 | substance which pervades it, be a plenitude, the generation of 

| a void within the surface of each atomic individual must have 

| | interfered with the “ mode of being” of the surrounding non- 
| atomic matter. It would appear, that the material medium 

ia in the immediate neighbourhood of the atom must undergo 

| | the mechanical process of being compressed by the expanding 

‘ | : | void shell, instead of retreating before the protruding surface 

Na of the atom without compression,—because it is one of the 

| necessary postulates of the whole hypothesis, that were it 

f not for the generation of the atoms and the existence of 

| bodies composed of atoms, Infinite Space would be evenly and 

Pi completely occupied by the primal or omegencous nee 

a | Hence the generation of any absolute void involves the in- 

| iM | evitable consequence of compressibility somewhere beyond the 

| } surface of the atom. The analogical arguments are in favor 

a | of the pressure thus occasioned, being the greatest in the 

ah | immediate vicinity of each atom, and of its diminishing in 

| | proportion to the distance from the surface of the interfering 

Ry atomic void by which the ether is forced out of its place. 

| Supposing that result to follow, we here find a cause for 

in the generation of actual elasticity in the ethereal substance 

| 
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under such conditions ;4 and as all our experiments prove, a 

that the development of heat, or caloric, is the consequence 

of matter being compressed, we may also speculate upon the 

probability, that the manifestation of heat would be one of | 

the primary results of the atom being formed. Hence, in- 

stead of caloric being a substance, it may be only a relation 

to pressure, as elasticity would be, under the above conditions. 

It also follows from this method of reasoning, that the 

change of form in the atom would be constantly attended by 

a change in the quantity of pressure and elasticity in the 

surrounding medium, If each atom gradually expanded from 

the form of a very oblong spheroid into that of a sphere, (the 

, circumference in lines of longitude being always of the same 

length), the pressure upon the surrounding ethereal medium ii 

would increase until the atom expanded into a sphere, and ' 

; would afterwards gradually diminish as the sphere became i 

more and more oblate, until it disappeared in its last formal } 

“mode of being” as an evanescent disc : in this case, it is evi- | 

dent, that the greatest effect of the pressure would be contin- | 

gent upon the mawimum occupation of space by the void atom. 

If the pressure of non-atomic matter he made manifest in a | ' 

the generation of heat, we must also suppose that wherever } 

there is an extraordinary interference with the normal dis- | / 

tances from each other of the constituent molecules of any | 

body, there will be an extraordinary manifestation of heat. } ; 

‘ Experience in this instance may be cited in support of the | | ps 

general speculation upon the question of the cause of heat : Aa 

our mechanical compression of any chemical body occasions 

an increase of its temperature ; and the well-established fact | 

4 It has been already shown, that stituents are spheres, ought to have | 

the aboriginal material substance in the greatest specific heat. It will be | 

° its normal state cannot be dilatable, found by experiment, that hydrogen, 

or elastic, although it may be com- which we assume, on other grounds, j 

pressible, when acted upon by a is composed of such constituents, is 

compressing cause. precisely that chemical body, which 

e In accordance with this hypo- has this characteristic. 

thesis, any body whose ultimate con- 

’ A}
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of the heat being greater in proportion to the increased 

| depth below the surface of this planet, suggests, that the in- 

creased pressure occasioned by its centripetal gravitation, 

(which is more powerful the nearer it may be to the centre 

of gravity), has the same effect upon the non-atomic sub- 

stance intervening between atoms, as that which would be 

produced by the interference of the ultimate atom itself with 

the aboriginal plenary condition of the non-atomie ether. 

Heat may therefore be attributed to a compression of the | 

ethereal substance in every case. It may he congenital with | 

j the formation of the individual atom ; but when atoms become 

; very oblate, and are therefore greatly reduced in size, and | 

| when their individual and primary compression of the ether 

may be almost imperceptible to our sensation, which enables us 

to discriminate between different degrees of heat,—a general 

j compressing force, of a secondary or mechanical character, | 

may make them the mechanical instruments of a pressure 

| upon the ether, which would produce a great intensity of | 

| j heat. The whole atomic theory is connected with the as- | 

| Wh i| sumption, that the ultimate constituents of bodies are spheres 

aa or spheroids, and that the interstices between them must 

| either be occupied by the non-atomic homogeneous substance 

a of matter in its primal state, or by nothing. This substance, 

‘aia i if it be a reality, must pervade every infinitely minute region 

} : a of space, except the interior of the atom itself; and as the 

a H interstices within a body may admit of diminution by a me- 

in | | chanical pressure of its constituent particles, while this pro- 

j 1 cess occasions a development of caloric,—we are warranted in 

ae || supposing, that the same law is operative in this instance, as 

I 4 when the protruding superficies of each isolated atom occa- 

WW sions the compression of the aboriginal non-atomic substance 

: i in its immediate neighbourhood. There are other methods 

ql of promoting such an interference with the aboriginal con- 

‘ty ditions of this substance as will account for the manifestation 

i 4 | of heat; electro-chemical action of different sorts, is capable 
} | 

\ H 
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| of effecting it; but in every case the ultimate cause of the 
| phenomenon may be traced to the compression of the non- | 

atomic matter, which surrounds and pervades every atomi- | 
cally composed body and every one of its particles. 

The inferences deducible from this general conclusion are: 

1. That heat is a relation to the compression of the mate- 

| rial substance which, in its non-atomie state, pervades Space 

and occupies the interstices of all atomically composed bodies; 

and that it is an erroneous doctrine, to maintain that heat is 

itself imponderable matter. 

2. That where there is no interference with the aboriginal 

| or normal condition of the ethereal substance, there is no 

heat, because the substance of matter is then at its maaimum | 

of dilatability. yy 

3. That our idea of cold is one of comparison, as regards , 

the greater or less manifestation of heat, or of the actual ii 

compression of the non-atomic substance; and” that it is | 

therefore a secondary relation depending upon one which is } 

primary, since heat itself is only a relation to physical activity. 

Should these inferences be correct, it is evident that the a 

supposition about Space itself having a specific temperature, it 

| ‘or being pervaded by a certain specific proportion of heat, iM 

| must be altogether unfounded. There may be other conse- iW) 

quences of the compression of non-atomic matter, than that 7 

of the production of caloric ; and various sorts of electrical 

and magnetic forces may be thereby made apparent. But | 

| there is every ground for assuming that the generation of iM 

_— what we call heat, is one of the first results of the automatic ah 

formation of the ultimate atom, and that it must be developed, 

even if only one solitary atom were generated in the infinite 

expanse of Space. The first manifestation of pressure, of i 

| elasticity in the substance compressed, and of heat, would 

therefore appear to be congenital with the phenomenon of } 

any formal change in the condition of the universally ex- 

| @ tended ether. 
. / 
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| Heat, according to this hypothesis, cannot be generated 

| | without pressure ; and we may conclude, that when it appears 

to be promoted by the direct influence of the Sun upon the 

earth, its immediate cause is some change in the terrestrial 

atomic matter, or in the closer contiguity of the Earth’s compo- 

} nent molecules, which increases the pressure of the non-atomic 

substance between them. The remote or exciting cause is 

undoubtedly an inductively promoted influence, depending upon 

the mutual reciprocity of the two distinct heavenly bodies 

in question; and this inductive action of the matter of the } 

Sun upon that of the Earth, will account for the terrestrial | 

molecules undergoing relative spacial changes. 

The normal pressure produced by centripetal gravitation | 

| must be very low in the upper regions of the earth’s at- 

| mosphere; because there is perpetual snow on the highest 

mountains even under the equator, although they are daily | 

|| exposed to the action of the sun’s rays. If we had no other 

evidence against the supposition, that the solar ray commu- 

hl! nicates heat either as imponderable matter, or as a direct 

ty and simple influence,—this one fact would suffice to prove, 

if that where the centripetal gravity of the atmospheric mole- 

cules is less than a certain definable quantity, the direct’ 

i| influence of the Sun is incapable of liquefying frozen water. 

| mt Still, in thus accounting for the origin of heat, and attri- 

i buting it to the pressure of non-atomic matter, we cannot 

i fi deny, that the substance of this ether throughout the solar 

| ] I system is interfered with by the existence of so large a con- 

! | geries of atomic matter, as that which constitutes the body 

i of the Sun. The pressure in his immediate neighbourhood 

1 ite i | must be immense; and independently of the heat which is 

! indirectly promoted by the inductive action of his rays upon 

{ the surface of the planets, there must be a constant cause 

a for a certain degree of heat throughout his system, which is 

ha | specifically greater or less in relation to the distance from 

el his surface. This constant heat, however, must be secularly 

q | 
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| diminishing within his system, if all the atoms which consti- i 
| tute the Solar mass be undergoing a gradual diminution in 

size, and if the primal cause of heat be the existence of void | 
spaces within atoms, as has been suggested in our preceding 
pages. : 

Supposing the theory of La Place to be correct,—the space 
oecupied by the body of the Sun must have formerly extended 
beyond the orbit of Uranus; and his interference with the 
normal condition of the surrounding ether may haye then 
been many million times greater than it is at present. Upon 
the same principle, the existence of the Earth must interfere 

| to a limited extent with the ethereal or non-atomie substance 
| between the Narth and the Moon, independently of the pres- 

sure occasioned by the Sun throughout the general system. | 
All these questions are fruitful subjects for speculation ; i 

and when maturely considered, they may tend to confirm the i 
opinion, that the primal cause of heat is altogether mechani- } j 

| cal, although inductive reciprocity may be much concerned in | 
its development, when the rays of the Sun act powerfully iN 
upon the planetary surfaces. a 

Even if one solitary atom were developed in any region of | ; 
space, without reference to other atoms, or to those recipro- } 
eating forces of corpuscular attraction and repulsion, which | ] 
must depend upon the existence of two or more individuals,—- 1 
the pressure of the non-atomie medium might act where 
there was no manifestation of the forces of mutual attraction | \ : 

; or repulsion, because the presence of a single atomic void in 4 i 
the medium of an all-pervading substance must interfere with i 

] the plenary occupation of space. It is for this reason, that 
; \ the generation of physical pressure and of heat, may be as- ’ 

sumed, in our analysis, to hold a relative priority to that of iH 
gravitation in the gradual manifestation of the system of i 
Nature; for physical pressure would be congenital with the ‘ 

| formation of each individual atomic entity, while there could 
be no mutual attraction or repulsion of atoms unless there ; 
were at least two distinct atoms in existence. i 

|
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SECTION V. 

On the first conceivable development of physical Locomotion. 

In our hypothesis accounting for the generation of the atom, 

there is the development of two sorts of locomotion. The 

lines, supposed to constitute its texture, are imagined to have 

a locomotive tendency which is made manifest in their mutual 

repulsion ; and the poles of each atom are assumed to be 

constantly approaching each other. 

When we reflect on the various modes in which locomo- 

| tion occurs in Nature, we find that they may all be classed | 

| | under the two distinct categories of changes of place pro- 

duced by,— 

| | 1. Reciprocal attraction or repulsion, which may be called | 

electrical forces. | 

2. Impulses communicated by the influence of bodies pull- 

: i ing or pressing each other, which may be termed mechanical. 

Both classes of foree may be concerned in the generation 

i | of the atom, the one occasicning the mutual repulsion of the 

| lines of its shell-like texture,—the other shortening the com- 

au mon chord of these lines, to each end of which chord one 

| pole, or original germ, of the atom is permanently attached. 

a The locomotion of the atomic poles, in accordance with our 

i i surmise, would be occasioned by a secondary mechanical force 

| I haying the attribute of pulling. But as the other class of 

i | | force, or that of electrical repulsion, is the prior cause of the 

! ! mechanical approximation of the atomic poles,—the element- 

I ary problem suggested is, 4ow may this repulsive energy be 

oa generated? The solution of the question can only be attained 

: | by meditation upon the known or inferred phenomena of 

Hy : electricity, and by a careful method of analogical reasoning. 

a It has been clearly established that every galvanic or elec- 

i tric current promotes a contingent or secondary current, which 

" 
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| acts at right angles to its own direction; and that the second ‘ 

current may generate a third, the third a fourth, and go on. | 

This system of generation in regard to contingent currents | 

may be so extended, that it is difficult to imagine any limit f 

to the series. The passage of a current of voltaic electri- a 

city generates one of magnetism, which in its turn produces ie 

another; experiments have been made, in which this series 

of currents depending upon others, have been extended to , 
| four or five stages, the direction of the new force being , 

| always at right angles to that which occasions it, and the 

poles being always reversed. 

It has also been ascertained that the peculiar magnetic 
| power of each such generation, (if the term may be used) 

differs from that of its immediate parent force. The primary a 

current of voltaic electricity does not act upon the nerves of } 

the animal body, so painfully as the induced or magnetic a 

current which is immediately occasioned by it; and a per- | 
ceptible sensation may be appreciated physiologically in the } ; 
third or fourth stage, when the most delicate needle is hardly ) 

affected by the operation. a) 

The general inference is, that inorganie substances are in 
4 more influenced by the simpler and earlier species of electrical i 

forees, than by the more compound, and that the highest sort q 

| of magnetism is a force which has no power upon the mag- | 

} netic needle, although it affects the animal nerves of sensa- | 

| tion. Many interesting experiments can be considered in ip 

detail hereafter, in relation to that delicate branch of elec- \ ih 

trical science which is connected with physiology. We may, ; 
1 | however, at once arrive at the conclusion, that as the most 

simple electrical forees are the earliest of a series, the abo- 

riginal influence which promotes the jirst manifestation of " 

activity in Nature, is the most simple of them all; and that ( 
its immediate and direct effects upon material substance are : 

of the least complicated character. 

It may exist as a current which agitates lines: of non-



| cil 

| | atomic matter, but does not impart to them the properties of 

| mutual attraction or repulsion, as a direct or immediate con- 

im sequence of its activity. Such results, however, may be the 

| indirect consequence : a secondary series of currents may be 

} induced by the passage of the first, and they may be the im- 

| mediate causes of the lines in the atomic texture repelling ' 

| each other and becoming curvilinear. The common ends of 

| all the lines (or the poles of each atom) would in such a case 

be mechanically drawn together, as the lines themselves be- 

come more and more curved. We may thus understand that } 

| the force of attraction is not requisite in the process account- | 

ing for the generation of each atomic individual; the only 

electrical locomotive tendency necessary to this end, being 

| mutual repulsion. But it is impossible to explain the mutual 

| approximation and cohesion of two or more atoms, unless 

| | we resort to the agency of an attracting force. | 

| Now if we apply the analogy derived from our electrical 

experiments to its full extent, we must suppose that the cur- 

rents occasioning the mutual repulsion of the lines in the 

| : L texture of the atom, which act Jaderally or at right angles to 

‘eal its poles,—are themselves the parents of another species of 

k | electrical force, which acts in an opposite direction, or longi- 

aa ill tudinally as regards the poles of the atom. But according to 

| i our basis principles, we cannot confound these tertiary cur- 

i a rents, (or this third generation in the series of forces,) with 

i, the primary interpolar currents which caused the develop- 

“ight i | ment of the lateral force of repulsion, although the first and 

i}: a the third sorts of electrical influences thus hypothecated, both 

| : | act between the poles of the atom. We must suppose, on 

\ } j the contrary, that they really occupy different localities, and 

a that the tertiary currents pass through a layer or pellicle of 

ih the ethereal substance which immediately surrounds the atom. 

: | Then, as our first idea of any difference between the abori- 

‘ | ginal substance which pervades space and that of the atom 

is itself, depends upon the existence of the primal current or 

i | 
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reciprocity, —we may infer, that this tertiary class of agitating 
| force endues the pellicle of ether upon which it acts, with | 
| peculiar qualities determined by its own more complicated 

character. Hence the conjecture, that every atom consists 
: of two shells, one internal, or the basis of the atomic indi- | 

vidual,—the other surrounding it like an atmosphere, each 
differing from the other in accordance with the difference 
between the electrical forces which give their substances a 

; | sort of vitality.’ | 
| Advancing in the application of our analogies, we may sup- 

pose that every individual atom or combination of atoms, 
| which has its distinct individuality,—be it a penultimate par- 

i) ticle of a simple or compound chemical body, or an entire 
heavenly body—-is surrounded by a general pellicle or atmos- Hi 

; phere of non-atomic matter, which is agitated by interpolar , 
currents acting /ongitudinally between the poles. As regards aj 

' any heavenly body for instance, such interpolar currents may | 
be generated by lateral currents; and these lateral currents 
may derive their origin from a more simple force, occasioned ; 
by the aggregate of yarious electro-chemical processes which st 
are going on between the different polarized constituents of it 

| the whole body. Amptre’s theory of terrestrial magnetism iu 
| is founded upon a similar doctrine. Every ultimate or penul- ; 

timate molecule of matter may be considered a complete | 
[ magnet. 

' It seems probable, that even as regards the hypothetical Ne 
repulsion between the lines which constitute the inner or aa 

{ primal shell of each atom,—lateral currents act circumfe- i : 
| rentially around each line, which has its own distinct pellicle 

! of ether,—and that their mutual repulsion is due to a re- } 
! ciprocity between their secondary interpolar currents, which i 

| f Details upon this hypothesis may subject, reserving the many sugges- 
| | be considered in subsequent pages, tions which arise from the analogical ) 

because it requires much considera- method of treating it, until we have 
! tion: but we may confine ourselves taken a general survey of elementary 

| at present to the mere outlines of the principles in physics. ] 

} 
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| are the offspring of their rotatory currents. Should this be 

ail the case, the same cause for attraction and repulsion may 

be concerned in the primary repulsion of the lines (which are 

| all supposed to be in the same electrical condition, as re- 

gards each other,) as that which would account for the 

| mutual attraction and repulsion of entire atoms. 

' If every rotatory current,—itself generated by a simpler 

. interpolar foree,—causes a higher species of interpolar cur- 

rent, we must suppose that each interpolar current, (unless 

it be the first of the series), generates two distinct species | 

of force,—namely, a new current of rotation and a force of | 

| inductive attraction or repulsion. 

Every development of the electrical force, although the 

term current is applied, must however be considered as a 

} mutual reciprocity of sympathies or antipathies; not as the 

| locomotion of a single influence in one direction. The inter- | 

| | polar force proceeds equally from the north to the south, and 

Py from the south to the north,—while the rotatory foree acts 

a circumferentially from the east to the west, and from the } 

| tI) west to the east,—as regards any polarity. 

aa Our general arrangement of the progression, in reference 

| to the gradual development of physical energy, is therefore 

‘ae as follows :— 

[ i 1. We endeavour to materialize the most simple idea of a 

| . | reciprocity between opposites occasioning a change of state 

i in some very minute portion of the aboriginal material sub- 

i | a stance which pervades Space. This intercourse, if it may 

\ ; be so termed, between the pointlike atomic poles of each 

| atom, gives a distinctive attribute to the intermediate ether, 

Ri and acts upon its infinitely divisible substance. The result 

a is the development of a force, which, although the parent of 

h! |! all physical forces whatever, is itself neither attractive nor 

4 : repulsive. 

ase ||| | 2. We next apply the doctrines of Ampere to the idea of 

| | | the primal force generating a secondary one in the ethereal 

| substance which immediately surrounds each original line of 

| it 
j i] 3 
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| the skeleton spheroid; and assume that the primary inter- 

| @ polar agitation generates another sort of force or current in | 

the pellicle of ether surrounding each such original line, | 

which acts tangentially to it, and endues this pellicle or 

ethereal envelope of the line with a rotating energy. | 

8. We then suppose that this rotatory force, acting in 

both lateral directions, generates two opposite secondary 

interpolar currents, which give a special polarity to the enve- 

s lope of ether. This polarity is distinct from that of the | 

§ internal line itself. 

| 4, Finally, it is assumed, that the secondary polar currents 

| of each line generate two new species of currents,—the one 

| species occasioning the mutual ocomotive attraction or repul- 

sion of the distinct individual lines themselves, which in this } 

| instance are assumed to be mutually repulsive, because their } 
! electrical conditions are similar ;—the other species being the i} 

tangential rotatory agitation communicated to the general " 

" envelope of ether, which surrounds all the lines of the same } 

atom. 4" 

Every distinctly subdivided portion of matter is supposed f | 

in this hypothesis to have its special polarity, and its two sets | / 

! of poles,—the one internal—the other of its ethereal envelope. it 

All inductive relations are supposed to depend immediately iy 

upon the polar forces of an envelope. | ! 

The internal polar forces of each line in the atomic texture i 

‘ are treated as aboriginal. The rotatory forces of the special Ww 

envelope of each such line (themselves generated by the ab- | 

| original force), occasion the development of the secondary 

} interpolar forces, or those of the special ethereal envelope of ] 

! each line. These secondary interpolar currents generate the } 

} forces of inductive reciprocity, in relation to the other lines of i 

the atom, and make them recede from each other,—because ; 

the identity of their aboriginal electricity which emanates : i 

from the same pair of germs, renders them mutually repulsive. ; 
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I Their secondary interpolar currents also give a general rota- 

| tory impulse to a common envelope of ether which surrounds 

i them all, and assigns a uniform individuality to the entire 

i Hi atom of which they are the component constituents. Its in- 

Hi tegrity is completed by the speciality of the general envelope 

| of ether which surrounds it. 

i The same method is equally applicable to relations between | 

i the atoms themselves. If every distinct atom be surrounded | 

mui by its pellicle of ether which is agitated by the rotatory in- 

; fluence derived from the polarity of the envelopes of the lines 

| : composing its texture, each atom must have its secondary | 

} polarity, which depends upon the general rotatory agitation 

| of its complete envelope. This secondary polarity of an entire | 

a atom may be supposed to have the faculty of generating the | 

| two species of forces already attributed to the rotatory cur- 

| ‘rents of each of its lines,—namely, an inductive attracting or 

repelling force, in relation to other atoms,—and the general 

ia | rotatory agitation of the pellicle of ether which may combine 

aig) | it and the other atoms with which it coheres, in one distinct 

| a individual particle. 

| \ k | It is in this class of general interpolar currents that we 

Na i|- first find the probable cause of the locomotive energy which, 

ie || under specifically defined control, promotes the phenomena 

| i | of cohesion, centripetal gravitation, all the varieties of elective 

| affinities, the movements of the heavenly bodies, and every 

aia), sort of magnetism, be it physical or physiological. 

‘ig a | Of course, there must be as many orders of magnetic cur- 

ane) rents, as there are sorts of phenomena in Nature ; it is not 

eb | | intended to affirm, that the magnetic currents which direct 

i Hah | ||| the relations of simple ultimate atoms, although they belong 

au | to the same class, hold the same specific rank in the great 

ee it system of Nature with those which promote the higher phy- 

| : | sical or physiological phenomena. But it is a deduction from 

AN! : | the above mode of reasoning, that the external attractive 

Me || 
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or repulsive influence of every aggregate of atoms, in what- 
i | ever stage of complication it may be, must depend upon the | 

| existence of a common envelope of non-atomic matter, which a 
| intervenes between it and the general substance beyond. | 

Newer and higher sorts of physical reciprocity may be deve- | 
loped, where the combination is more complicated; the } 

1 highest may be supposed to belong to the general aggre- 
‘| gation of various sorts of substances which constitute any 

: distinct heavenly body; the lowest may accompany the phy- 
is sical process which occasions the development of the ultimate 

atom, or the primal segregation of a very minute part of the 

in universally pervading homogeneous substance which occupies 
: Space. Lvery individual portion of matter may, however, be 

; called @ magnet, and may hold its own special reciprocal rela- ii 
tions to other magnets. , 

| The whole system of Nature is, therefore, according to this i 
: ! speculation, a mighty scheme of magnetic relations, exhibit- / 
» ing as many degrees or stages of reciprocity as there are } 

different sorts of individual physical entities in the material M 
world: and the magnetic force of inductive attraction or | 

\ repulsion may be considered as the immediate cause of all / 
| physical locomotion. my 

In concluding this section upon the hypothetical generation iy 
A of each ultimate atom, and the development of locomotive / 

f relations between atoms, or individualised combinations of | 
' q atoms,—we must bear in mind that there are at least three : (| 

: distinct orders of laws which prevail in the phenomena of | | 
| chemistry and astronomy. } } 

: 1. The general dynamical and statical laws of gravitation 1 
r which depend upon two elements of computation, namely the P 

; a aggregate number of the atoms constituting each combina- i 
: tion, whatever may be its complicated character,—supposing, : 
Ya as we are warranted in doing, that every ultimate atom has \ 
Ni the same weight, in relation to others; and the greater or | 
el less distance between such combinations, | 

/ 
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2. The special nwmerical and formal laws, which determine 

1 the number of ultimate atoms combined in the penultimate 

' particle of any given chemical body. 

i 3. The quasi-intellectual laws of elective affinities, which 

Hi control and appropriate the general laws of magnetic reci- 
! - : : 
i procity between chemical bodies. They suffice to account 

: for all the perfectly regulated changes in the canstitution and 

F mutual relations of distinct magnets, whether they be the 

i penultimate cohering particles of a simple chemical body, or 

i the complicated sidereal masses of matter which move in 

Space—approximating and receding from each other in orbi- 

i tual paths, in accordance with their relatively varying elec- 

{ trical conditions, which never admit of their cohesion. | 

| | 
i SECTION VI. | 
| 

ne) | On the union of atoms in the ultimate molecules of different sorts of | 

substance. 
aa 

i THE excessive minuteness of the ultimate constituents of 
i i\ M : : . . . 

a every material body (supposing them to be atomic indi- ay y ys PP sg 
| i viduals which have a defined form) renders it impossible that 

a they can be appreciable by our senses, and chemical analysis 

ee || will only suggest the relations of size which they may hold to ay y suse Seay, 
, fi each other. The smallest perceptible portion of any simple 

a substance may contain many millions of distinct atoms. (® ; \ ap wi 

(e L (8) It was an opinion of Sir H. ofsize, it is a constituent of hydrogen, 
f } Davy, that hydrogen, judging from because that substance is a practical 
i its peculiar chemical properties, representative of the idea of unity in 
' a “ approaches nearest to what elemen- the general system of chemical equi- 
| eit | tary substance may be supposed to valents, if allowances be made for 

a be.”"—Elements of Chemical Philo- the spaces occupied by the interstices 
; Hill sophy, page 481. between atoms which are in contact 

| | In the present essay it is assumed, under variable conditions. 
et} that every atom is undergoing a very Dr. Wollaston (Philosoph. Trans. 
aa radual or secular diminution of its 1813,p.51) supposed that some atoms (a g P PP 

a ||| yolume, while its weight in relation may be spheres, while others are ob- 
) | to other atoms remains unchanged, long or oblate spheroids ; but accord- 

| —and that when itis at its maximum ing to the hypothesis nowsubmitted to 

i ) 
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The practical chemist, however, is able by his analytical 

skill to effect such changes in the constitution of bodies, 

| that he can determine these relations with great exactness, | 
when he bases his calculations upon certain postulates, 

b which are almost universally admitted. As equal bulks 

of the same sort of substance, when in the same state, 

have the same weight, he is justified in assuming that all 

the ultimate molecules of any body have a similar grayi- 

tating property; and by fixing upon any one substance as 

a standard of weight, he can construct a scale of specific 

. gravities, in which all substances occupying a similar 

} region of space may be arranged according to their weight. f 

Water is the substance which has been the conventional 

standard of weight since the daysof Archimedes. But as \ 

water is itself a chemical compound, every molecule of h 

which consists of two different simple sorts of matter, a 

having uniformly different specific gravitics, either of them 7 

may be selected asa standard. It has been determined ) 
by accurate investigation that the oxygen in any given iM r 

quantity of water weighs eight times as much as its hydro- a | 

4 gen; therefore, if we multiply the number which denotes ‘| } 

| the specific gravity of any other substance by nine, we itd 

« transfer the specific relation from water to hydrogen. | | 

| Hydrogen is the least heavy of all known substances, | | 

and if it be admitted that every individual atom has the same 

| quantity of gravitating energy, it follows, as a necessary | 

consequence, that the greater weight of other bodies is | i] | 

\| occasioned by each of their ultimate constituent atoms AY} 

| being smaller than those which compose hydrogen. Four- | 

} teen atoms of nitrogen, or sixteen of oxygen, ought, there- Hi 

| the reader, the oblate spheroid is the every atom in an earlier stage of 
form of the atom in every chemical its existence, before it was capable | 
substance except hydrogen (the ul- of cohering with other atoms, or of } 

s timate constituents of which are being a constituent of any chemical Mf 
spherical), while the oblong form is substance. i 

| imagined to have been that of | 
| | 

} | 
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| fore, to occupy the same space as one atom of hydrogen ; 

i) this conclusion, however, offers no idea of the absolute 

: i size of any single atom in a given aggregate of hydrogen. 

! But the analysis of compound substances, in which 

iy simple elements are always found combining with each 

i other, in some definite proportion as to weight, suggests 

i that primitive atoms themselves are so combined; we 

f must therefore suppose that no elementary body (unless it 

i be hydrogen) can exist in the condition of individual 

| atoms; but that the ultimate molecule of every other ele- 

| mentary substance is an aggregate composed of a certain | 

H| number of atomic individuals, each of which is smaller 

i! than the atom of hydrogen.. Hence it would be incorrect to 

F | call these ultimate molecules atoms, and to attribute to them 

| the form which may belong to the atom itself. 

| i For the sake of perspicuity, let us term the molecules | 

i of homogeneous substances, particles, while such ultimate 

aay aggregates of dissimilar particles, as molecules of water, 

| i or of any other compound body, may be called corpuscules ; 

: and let us admit that both particles and corpuscules may 

i ( | be simple or compound. | 

gl | | Now, although according to this method of making hy- 

BH) drogen a standard, we may be able to determine approxi- 

i i matiyely, without the aid of chemical analysis, upon the 

! | i relative number of atoms which constitute any body, if we 

i i know its specific gravity as regards water, it will be a 

i i much more difficult task to fix upon the exact quantity of | 

i | ii) atoms which cohere in the ultimate molecule or particle of 

\ i any given single substance. This can only be ascertained 

! i il by analysis; and as it is one of the conditions of the 

i | ii problem, that our powers of analysis cannot break up the 

i if ultimate particle, the obvious mode of arriving at this 

r knowledge is to compare the results of several analytical 

\ ii i processes, by which we separate the particle in question 

aN i from the other simple but dissimilar elements of the cor- 

| 
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puscules, in which they are combined; when this is done, |i 
a doubt may still remain in our minds whether we have i 
succeeded in ascertaining the lowest number of atoms, : 
whose combination determines the particle. The renewed } 
corrections of chemical tables of equivalents, in which an | 
ultimate particle is often denoted by a lower number than 

that previously attributed to it, should teach us to be if 
cautious about assuming too hastily that such or such a 

quantity of atoms is the equivalent number of a simple 

substance, even if we find it repeated in an entire series of 
combinations. Let us apply this remark to the ultimate 

| particle of oxygen, the equivalent of which is generally ; 
assumed to be weight. | 

The corpuscule of water has been determined by ana- i | 
lysis to consist of two equal measures or volumes of hydro- i 
gen, and one of oxygen. If we believe that it is a com- a 
pound of one particle of oxygen, and of only half a particle ; 
of hydrogen, such a mode of computation is hostile to the _ | \ 
idea of a particle of hydrogen being the realization of the i 
chemical unity; because we must abandon the scheme of A 
referring to hydrogen as a standard, if its particle be ; | : 
capable of division. On the other hand, if we suppose Ns r 
the particle of oxygen to consist of sixteen atoms, which is } | 
the equivalent indicated by its relation of weight to hydro- T 
gen, we cannot treat the oxygen in the corpuscule of i 
water as a single particle. (| } 

The analysis of atmospheric air presents us with another 4 | 
equivalent for oxygen: for a single corpuscule of that sub- | ' 

/ stance must be assumed to consist of fourteen atoms of i 
_ nitrogen, and of only fowr atoms of oxygen. { 

Now, if we compare the corpuscules of water and those i 
; of air, we discover that although the ultimate equivalent of in 

iy oxygen may be eight in one instance, it is four in the other, ) 
while its weight, in reference to the common hydrogen ' 

; standard of unity, is sivteen. Hence we arrive at the infe- / 
| 
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rence, that the ultimate molecules or particles of oxygen 

| | can only equal, in bulk, one fourth of those of hydrogen ; 

i and we may conclude that the corpuscule of water con- 

i H sists of one particle of hydrogen and two of oxygen; while 

that of air is a compound of one particle of nitrogen, and 

' one of oxygen; fowr, therefore, ought to be the equivalent 

: of oxygen. 

k The same reasoning is still more applicable to those 

‘ simple substances, which are connected in chemical tables 

i of equivalents with such high numbers as fifty or a hun- 

4 dred. | 

: It has long been a question with natural philosophers, | 

! whether there is any absolute or permanently indissoluble | 

i cohesion between the ultimate constituent molecules of bodies. | 

| | Practically, there is every reason for believing that the 

; ultimate atoms which constitute each penultimate particle 

| of a simple chemical body, are united in so compact and 

| i permanent a manner, that they resist all known modes of 

; i disjunction; and as the specific characteristic of every | 

i substance depends upon the union of molecules according 

i i to fixed laws of number, it is evident that the annihilation 

; il of the characteristic of a body must be the result of any 

L i interference with its special proportional conditions of ag- 

i gregation. The decomposition of compound substances 

a by chemical analysis, interferes with such conditions of 

i i proportion. The molecule of water, air, or any other 

i | | compound, ceases to exist, when the constituents of each 

} il such molecule are so separated, that the special numerical 

a law of proportion cannot exert its influence. In such a 

glee | {| | case there is no doubt about the cohesion between the par- 

/ i | ticles of oxygen and nitrogen, or oxygen and hydrogen, 

1 il being the temporary result of an attractive force. 

i i Again, as regards the more general sort of cohesion } 

Ne which occasions the existence of bodies composed of an 

ty | . indefinite quantity of similar. molecules, be such bodies 

an 
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simple or compound, cohesion may be interfered with by ie 
the application of heat: and the three distinct conditions, 
of solidity, liquidity, and vaporisation, imply that there | 
can be no absolute contact between the molecules thus 
apparently in cohesion. | 

But the question with which we have to deal, is, whether 

each penultimate particle of a simple chemical body (which 
i particle consists of a specific number of ultimate atoms), 7 
| is so constituted, that these atoms always cohere, and that 

however the distances between the penultimate particles 
may be changed by chemical processes, the union of the 
ultimate constituents in each particle cannot be interfered 

| with, by the application of heating or cooling processes. All { 
primé facie argument supports the hypothesis, that when i 
bodies are expanded or contracted by an alteration in the if 
heat by which they are affected, their penultimate particles a 
remain individually in the same state, and that the cohesion i} 
between the ultimate atoms composing each distinet particle, | 
undergoes no change. Should this be correct, our most ‘ 

elementary idea of cohesion is realised in the existence of : 1 
the penultimate particles of simple chemical substances ; ; ‘| : 
and it is evident, that, notwithstanding our analytical pro- iM 7 
cesses, we have not yet succeded in annihilating the spe- | j 
cific characteristic of any simple chemical substance under ql 

, investigation, or in dividing the penultimate molecule, as 7 
we can the body, by any method of disjunction, ¥, 

Our only theoretical mode of accounting for the automatic { ] 
; formation of the specific penultimate particle, and for its i } 

D | dissolution, is to suppose that ultimate atoms which change 1 
; their individual forms, change their relations to each } 

) other; and if we assume that each atom was generated i 
1 independently of others, there is no other method of ex- i 

| plaining why they are in contact or guasi-contact in specific i 
| penultimate molecules, than that of supposing that when \ 

they attain suitable forms relatively to each other, they ; | 

"
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til not only approximate, but cohere in groups which are de- 

| . termined by chemical laws in regard both to the number 

li of atoms in each group and to the formal mode of their 

it arrangement. 

" Cohesion, or apparent cohesion, is therefore the first 

bi condition of attraction observable by the practical chemist; 

i and in accordance with the doctrine that evory simple 

i substance is incapable of change, the constituents of each | 

i penultimate particle should have all the attributes of the 

: ultimate atom, which he supposes to have been always such 

tt as it is at present. When this doctrine is insisted upon 

fl to its full extent, we may understand why the notion of | 

f penultimate particles will not be popular until it is ex- 

: i amined analytically, and considered in relation to first 

ti | i principles and to our elementary ideas of form. 

| The hypothesis submitted to the judgment of the che- 

mical reader, is based upon the supposition that the exist- | 

| ence of every simple and every compound substance depends | 

upon the agglomeration of constituents,—that the same 

‘tid i i rule prevails, whether the body under consideration consist | 

\ a of similar compound corpuscules, each of which is com- 

i posed of dissimilar simple particles,—or of similar parti- 

si cles, each of which is a combination of similar ultimate 

i i atoms. The compound corpuscules may be separated by 

| (ll practical analysis, but the simple particles resist this arti- 

i | ih ficial mode of dislocation ; still, as there is no irrefragable 

( / cohesion either between the compound corpuscules of 

: il water, or the simple particles of a gaseous body, we 

} | i might at first infer that the ultimate atomic constituents 

i il of any particle in a simple body, are not in absolute con- 

4 i tact, although they resist our artificial methods of sepa- 

; fi ration. 

i : i Our hypothesis supposes, that there is an inherent ten- 

\ i deney in every atom to change its form,—the polar dia- 

i meter decreasing, while the equatorial diameter increases. 

i 
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The period of time oceupied by the gencral process which 

would at length convert a hollow sphere into a superficial ; 

dise, may be immense, and the fractional parts of that pe- | 

riod, in relation to the smallest perceptible alteration of | 

form, may require millions of years for its completion. 

Therefore it is impossible that human observation could 

ever record events which have resulted from the secular 

contraction of the same constituents of a particle. But in 

chemistry, as well as in zoology or botany, we may observe 

different combinations and forms, which suggest the idea | 

of atoms in various stages of such a progression ; and we ! 

may infer that there is a necessity for the existence of re- j 

gulations, which would determine the mode in which the | 
change is to operate in Nature. if 

It has been already observed, that occasional altera- ' 

tions of bodies, which may be immediately converted from ah 

solids into fluids, and from fluids into gases (or vice versd), | 
exhibit such bodies under different spacial conditions, and | | 

suggest an analogical method of solving the problem. We i 

find fixed points in a thermometrical scale, which deter- | 

mine the absolute end of one state of being of a substance, | : 

as regards its occasional changes of form and bulk, and the a? 

beginning of another : we may therefore surmise, that when | 

the secular contraction reaches a certain point, the particle Al 

; whose atoms are thus contracted, undergoes some change i 

| in the number and arrangement of its constituents: and ( , 
. this harmonizes with the notion, that the ultimate atoms \ ih 
| of all heavy substances formerly constituted the particles } 

ie of those which were lighter. 

i But no artificially-promoted change in the formal relations } 
! of the contiguous particles of a liquid body will lead to fur- i 

ther consequences than the production of the frozen state on iN 
one side, or that of the gaseous state on the other. -So far 

’ as-has been yet ascertained, we can neither break up a pe- 
a nultimate particle, nor make a new one, by any known me- 

} ; 
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| | thod of increasing or diminishing the heat,—that is to say, 

| I by inereasing or diminishing the elastic force of the ether 

ij which pervades all substances; and this impossibility is 

tT equally apparent, whether we attempt to increase its elas- 

re ticity by adopting an electro-chemical mode, or by resort- 

i ing to the agency of mechanical pressure. 

ih Every substance vaporizes, melts, or congeals, at some 

| fixed thermometrical point, due regard being had to the 

‘| atmospheric pressure in the locality where the change may : 

it occur. This fact suggests an idea of the prevalence of 

i some great law, which determines that a// physical changes 

i) should occur suddenly, notwithstanding the graduated ap- 

| 4 proach towards limits, which is shown in the interval be- ! 

i tween the freezing and boiling points of substances on a 

| thermometer. 

: i We know, for instance, by experiment, that the gradual ! 

: | addition or abstraction of heat to a certain point, will 

q Aq warm or cool water without converting it into steam or 

| i ice ; and infer ¢heoretically, that the increase or decrease 

ua) | I of the elasticity of the ether between its penultimate par- 

Mea H ticles or corpuscules, may be the causes of the change | 

| which operates in extending or contracting the ethereal | 

a i envelopes surrounding each particle or corpuscule until 

1 | i the mass to which it belongs, freezes or vaporizes. But we 

‘ ‘lt | are precluded by all our preceding arguments from believing 

i 1 that the constituents of the penultimate particles them- 

||) selves undergo any change of bulk, whether the substance 

| | in question be gaseous or liquid. This remark applies 

| with more complete accuracy to mereury or any simple 

ie iit | body, than to water, which consists of compound corpus- 

be cules. 

i iH If, however, we suppose that the general law of sudden 

i | changes governs the alterations in the form of the out- 

Ni | i) | line of the ultimate atom, as well as of the particle, we 

i cannot reconcile such a notion with the assumption that 

| 
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each atom undergoes a very slow but continuous alteration 

| in its shape and bulk, unless we imagine that there is a in 

| balance between the changes of the internal and aboriginal } 

substance of each atom, and those of that external en- 

velope of ether by which it is surrounded. When we as- | 

sume, that the envelope of each distinct ultimate atom 

| consists of a fixed and definite quantity of ether during the j 

whole period of its existence as an individual, it follows as 

an inevitable consequence of such a supposition, that | 

| while the internal shell of the atom is expanding, the | 

; thickness or depth of its envelope must be diminishing, and | 

| vice versd: and if it be supposed that the depth of the | 

| envelope is not the same in every circle of latitude, unless | 

| the internal shell be a perfect sphere, there is no difficulty i 

) in accounting for the absence of any external change of | 

form in the outline of the envelope, while its own internal it 

| concavity, and the external outline of the aboriginal tex- " 

ture of the atom itself are undergoing a continuous change, | 

| —until such an addition has reached a certain fixed limit, if 

beyond which the balance of adjustment between the out- Bi 

lines of the two shells cannot be maintained, without alter- hi ; 

ing the outline of the atom’s ethereal envelope. | 

Hence it is possible to conceive a condition of the ulti- } | 

mate atom, in which the aboriginal or internal texture is j | | 

undergoing a continuous change of outline, while the en- 

| velope upon which its combination with other atoms de- ey 

pends, preserves the same form and absolute bulk until the i : 

_ continuously acting internal change has reached the climax, ; 

beyond which the balance cannot be sustained without 

affecting the size and perhaps the shape of the external { 

envelope. i y 

| ‘When we review the whole argument, we find grounds 

for supposing, 

1st. That the generation of the atom makes it manifest iS 

; 
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i at first as a spheroid, so excessively oblong, that it is 

I i almost a straight line,—that it gradually expands, until it 

i becomes spherical,—and that the same electro-magnetic 

fl repulsion which produces this change of form, is the un- 

i ceasing force which eventually converts it into a superficial 

ti disc. 
4 Qndly. That as regards time, the period occupied by 

i the secular expansion may be equal to that occupied by 

Hl | the secular contraction ; and that the cohesion of atoms in | 

My fixed proportions as the constituents of a penultimate par- 

| ticle, does not occur until the atom contracts, and ceases 

i to have a spherical form. 
8rdly. That hydrogen is composed of molecules, each of / 

: i i which may be a single atom having a spherical form ; and . 

li! i that, therefore, atoms of hydrogen may hold an analogy | 

Hil| to the penultimate particles of other simple bodies, and 

il may only be in contact provisionally, which is not the case 

{ | with single atoms in any other simple substance. It | 

| ql follows, that hydrogen may be the only simple cohesive 

a | substance which must be always in a gaseous state. 

i | ii, Athly. That when atoms had expanded to their maxi- 

/ | mum, and became spherical, the first development of an 

a ! attracting force was made manifest in the production of 

| hydrogen. 

! ‘i 5thly. That there are two sorts of cohesive forces in 

i d i chemistry,—that which promotes the formation of bodies 

nn I by uniting particles in indefinite quantitics,—and that which 

9 ; i is made manifest, when a definite number of atoms are 

1 i) combined in the penultimate particles of simple substances : 

ed | Wi but this last process does not occur until the atomic con- 

oy ji ] stituents of the penultimate particle have attained a cer- 

| | tain degree of oblateness. 
é i : 6thly. That the spherical atoms, each of which is an 

' ultimate particle or molecule of hydrogen, may be sepa- 

ua i rated from each other by a mechanical force, or by the ana- 

annie | |), | 
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lytical processes of chemistry, as the penultimate molecules ; 

or particles of any other chemical substance may be; but 4 

that no cause is adequate to the disjunction or separation 

of the atomic constituents in any penultimate particle of any } 

other simple substance, unless it be the gradual increase | 

of the oblateness in each atom composing it; still, that } 

| this gradual change of form is an inevitable necessity as 

| regards every existing atom after it has attained its sphe- 

rical condition. | 
| ‘When we meditate upon these general physical assump- | 

tions, we cannot avoid speculating, that if the oblong | 

spheroid be the form of the atom during one half of the | 

period of its existence, it must haye some peculiar quali- ( 

| ties when it is in that state; and that, according to the i 

general analogy, such properties ought to be the opposites | 

of those which are attributed to it by chemists. it 

The opposite of cohesion is dispersion, and the discovery | 

of the general class of substances, called ozone, may lead } ¥ 

to most important results in regard to the qualities of NG 

different classes of oblong atomic spheroids. : | 

| It is evident that all substances which are composed of / 

atoms, or of aggregates of atoms, consist of parts having rif 

interstices between them. But these spaces may confine | | 

a certain definite quantity of single wnconnected oblong / i 

| spheroids, holding a fixed relation to the quantity of oblate | 

| spheroids, of which the body in question is composed. 1 
- And as bodies must consist of many distinct atomic aggre- a 

! gates, and most probably of layers of such aggregates, the ’ , 

| phenomena of saturation may depend upon the occupation | 

of the interstices between the layers. Hence it follows, } 

that when bodies are broken up by mechanical force, or H 

chemical analysis, many confined od/ong atoms would be ia 

| liberated ; and if they had repulsive relations to each other, | 

| they would appear to radiate in space, as odours or scents AF 

do, so long as they were moved by this mutually repulsive if 

energy. | 

i
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i SECTION VII. 

‘ ft On the distinction between the inductive and conductive transfer of 

fH electrical forces. et 

c eee induction and conduction, constantly employed 

< ye eonsigiang; are too often used vaguely and without 

sufficient distinction between these opposite, or at all 

| events ada modes, in which electrical influences are | 

communicated, in the processes of Nature. This confusion 

‘ aries principally from the fact, that a limited inductive 

cil influence is in operation within the limits of every distinct 

f heavenly body, and that all our electrical experiments 

i must be made within such an arena. 

iy The clear theoretical distinction is, that where the reci- 

i) i aig See e peer non-cohering individuals (be they | 

: heavenly bodies, individual atoms, or even the pointlike | 

ii), g hie ey , : germs which are supposed to become the opposite poles of 

at ed atom) is propagated sympathetically through a me- 

it ne of non-atomic matter, it is inductive; but that when 

. i the influence ig transferred from one individual body to | 

| i ae ane or in contact with it, the process is called 

i i x eal notion of endinption has been suggested by 

| i he following supple experiment. If a body in its normal 

i state of plenary be placed within a certain distance of 

" | = which is highly charged, without being in contact, the 

| i if atively negate body will immediately exhibit proofs 

i S a change having taken place in its own electrical con- 

i i i : ei which cannot be accounted for by any process at 

| al resembling the withdrawing a portion of the surplus 

j i electrical force from the positively charged body; because 
ans ap . : i ; | their being subsequently and suddenly removed from 

y i | each other’s neighbourhood will occasion as sudden a dis- 

| ; | appearance of the temporarily induced state of the one 

} y 
I 

i" | 

|
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whose normal or statical electrical equilibrium was dis- 4 
} turbed by the contiguity." i 

h Professor Faraday has detailed its surfaces (and of every other in 
some interesting experiments upon the series in the compound experi~ 
“static electrical inductive action,” ment), must have been reversed. 
ina memoir first published inaletter The inside of the metal pail which | 
in the London and Edinburgh Phi- was virtually a portion of the same 

| losophical Magazine in 1843, and electrical body as the ball when they 
| afterwards reprinted in his second were in contact, would become po- 
| volume of Researches in Electricity. sitive: the outside surface would j 

He found that an insulated brass then be negative. i 
] ball which was positively electrified, The reason for this is obvious, 
| imparted a positive influence to the supposing there be but one sort of ‘ 

outside surface of an insulated me- electricity in activity in the opera- 
tallic ice-pail, within which it was tion, and that the terms positive and ; 

| suspended, care being taken that negative indicate the opposite rela- 
the inner surface of the vessel and tions of plus and minus, instead of 

| the ball should not be in contact. different species of the electrical 
{| When the ball was removed, there force. The results of the contact ie 

] was no manifestation of positive between the charged ball and the | 
electricity on the outside of the me- inside of the insulated ice-pail, are 

j tal pail; and when the charged ball _ precisely similar to those observed } i 
was brought indo contact with the in charging a Leyden jar, which is a 

| inside surface of the vessel, the insulated. When there is no appa- 
/ charge was communicated from it rent conductive communication be- } ' 

to the vessel. The same result oc- tween the outside of the jar and an- 
curred as in the inductive experi- other body, it is only capable of re- \ 

| ment. He then arranged a series ceiving a very low charge; but if we | 
| of such vessels (one within the establishsuch a communication, the 1 

other), their supports being plates of jar may be much more fully charged 
shell-lac, and their sides not being from the conductor of an electrical | ; 
in contact: the electrometer at- machine. In some experiments a 
tached to the external surface of the made by the author, this capacity | 

; outer pail was affected by the ball, of a singlejar forreceiving a charge, q| 
when it was introduced into the in- was gradually increased by succes- a 
most without contact, precisely as if sively bringing other insulated bo- fia 

| there had been but one such vessel. dies into contact with its external ih 
It is evident, that whether there surface: if the new body was the | 

I was one or many vessels, so long as_ ball of another jar, the inside of | 
the charged ball was insulated, the that jar became charged with posi- ) 

| inner surface of the inmost pail tive electricity to a less extent than a 
{ must have been electrified neya- that of the first jar, but in a pro- | 

| tively by induction, through the at- portionate degree to the quantity of 
mospheric air which intervened be- the charge in the first: a third and 

(i tween the halland the inside of that a fourth jar were charged in the | 
inmost vessel; and that the inside same way, but the intensity of the 4 

SF of each pail in the series musthaye charge in each jar was less in pro- 
been also negatively electrified, portion to its distance in the series d 
through a similar non-conducting from the conductor of the machine. } 
medium. As soon, however, as the The important inferences sug- ‘ 
ball was brought into contact with gested by such experiments are: 

H . the inside of the inmost vessel, the 1. That except in the instance of 
electrical relative conditions of both the first jar, the charge was commu- } | 

} i 
r 7



| i WH 
MN 
hi 
i 
i exxii ' 
i | 

i : . ae - 
i The highest sort of electrical or magnetic induction 

; may be supposed to prevail, where the interval between 

i nicated through glass, and that al- stance be a good or bad conductor, 
ti though all the results were thesame or a good or bad insulator, must 
Ni as those of the transfer through the depend upon its peculiar aptitude 
a metallic substance of the ice-pail, in relation to the intensity of the 
He yeteach jarretaineditschargewhen electric force which acts upon or 
he removed from the neighbourhood of through its medium. 

il the others. This could not have 2. That in the transfer of elec- 
1 occurred, if the charge had been tricity by induction, there can be no 
| communicated through the glass by accumulation of that influence 

Mi induction. Hence it follows, that the which induces a disturbance of the 
i insulation of any component body of normal electrical equilibrium of the 
i this planet, can only be relative to affected body, because the removal 
‘itl some degree of the non-conductive of the exciting body causes the ces- 
MN quality of the atomic matter which sation of the abnormal polarization 

q intervenes between it and another in the other. But in the case of a 
body,—and that no substance which conductive transfer of the influence 

MN), comes under our observation can be (proved to have taken place by the 
hi absolutely a non-conductor, unless permanency of the abnoimal con- 

till it be the ether which pervadesspace dition of the affected body), the 
\ and interyenes between heavenly process appears to be an increased | 
/ bodies. If a highly charged body antagonism in the existing distri- 
Hh be within a certain distance of one bution of the so-called electric fluid 
ii not charged, it may impart a ccn- or influence, which was previously 
In ductive quality to any medium com- attached to it,—a more decided op- | 

Hi posed of atomic matter between position in its negative and positive | 
li i) them, which in ordinary electrical poles,—in other words, a higher I 
ie terms is called anon-conductor; al- species of polarization, which is | 

ol though, ifthe charge be feeble, the permanently attached. In cases of | 
" ‘a insulation is complete, and the only conduction, the one surface of a 

an observable effects of the proximity, jar is negatively electrified, when ] 

i will be the temporary phenomena the other is made positive, not by a ) 
f ii of induction. It is evident, that mere unequal distribution ofits own 

ea the limit between conduction and statical electricity as in the case of 
i iW induction, as regards substances induction, but by an excess com- 

1" used as insulating media, holds an municated to one of its sides or 
i. Sa analogy to those between vaporiza- poles from another body, which can- } 

| ae tion, liquefaction, and solidification. not occur unless a corresponding 
} i | A special limit is assigned by Na- quantity of electricity be transferred 

1; a ture to each substance, distance from its outer surface, or other pole, 
Bt being also an element in the con- to a third body. Although this 

i it sideration, The more remote a conductive transfer (which suggests 
ee ||) charged bodyis from oneuncharged, the idea of a current), has the same | 

mee ia the less likely is the medium which polarising result, as mere proximity | 

i Mm insulates them to be a conductor; in the simple inductive process, the || 

; ; if therefore, the intensity of the elec- existence of an absolute transfer is | 

thy tric charge and the distance must most probably the cause of the dis- 
Re both be taken into account. The turbance of the normal equilibrium | 

i ny great test of the conversion of a being permanent: but such an ex- | | 

qa: i non-conducting substance into one planation militates against the doc- | 
(data i which conducts, is the permanency trine, that even in the case of con- | 

i | of the abnormal condition in the duction, there can be any excess or | 
‘ i body which is affected by the prox- accumulation of electricity in the I) 

ah imity of another. Whether asub- whole body. | 

ih 

i ‘i | 
i th | 
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| the reciprocating bodies is wholly devoid of all atomic 

impediments, and only occupied by the primal ether or 

non-atomic substance. This, we assume, occurs in rela- | 7 

| tion to the original formation of the atomic embryo, when j 

it has the form of a straight line between the two point- 
| like germs which are afterwards its constant poles. But : 
| as our powers of observation will never enable us to per- 

ceive the operation of this first hypothetical process, we 7 
| can only cbserve its analogue in the effects which it ( 

occasions in astronomical phenomena, where the same sort 4 
of non-atomic medium may be presumed to exist between ‘ 
distinct heavenly bodies. It is true, that induction is 

| made manifest between bodies within our atmosphere ; { 
| but although the non-atomie substance which constitutes i 

the enyelopes of atoms and their combinations may admit } 

of its propagation, we can never be sure that the inter- li 
vening atomic matter which must connect any inductively- \ 

reciprocating terrestrial bodies, is not affected to a certain ¥ 
extent by the process. Notwithstanding the general idea 

| that some bodies are absolute conductors while others are Mm 

absolute non-conductors,—the whole scheme suggests that it 

| this distinction is only relative and not absolute,-—in other | 

words, that some conduct easily, while others are insulators W 

| unless they are powerfully influenced. Still, our observa- : | 

tions lead to the belief, that an inductive transfer of reci- 

procity must occur within our atmosphere, which is very | A 
if little affected by any concomitant conduction. ty : 

: The instantaneous propagation of radiant heat through ah 

sf atmospheric air which is hardly warmed by the process, 

and which if warmed only becomes gradually heated, may 

be attributed to a reciprocity of this inductive character i 

; between two remote terrestrial bodies, one of which being ; d 

previously heated imparts some energy to the other by an } 

| electrical or magnetic sympathy, which is capable of sud- ' 

denly eliciting the heating tendency in the inductively- | 

| affected body. The communication of the sympathy evi- | 

| 
1 
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" dently depends upon the nature of the medium between 

il the reciprocating bodies. 

| A due consideration of the phenomena of induction and | 

of cohesion, will lead to the gencral conclusion that the 

4 cohering ethereal envelopes of all molecules of terrestrial 

i bodies, and of such bodies themselves, are permeable by the 

i force of the inductive reciprocity, notwithstanding the non- 

iy, atomic layers of matter which constitute these envelopes, 

i are in a peculiar state of being, and differ specifically from 

, each other as well as from the general non-atomic medium 

i in which each heavenly body undergoes its orbitual motion. 

: ‘We have already surmised, that every different sort of 

|) atomic aggregate, be it simple or compound, is surrounded 

i ! by a shell of ether haying its own peculiar magnetic quali- 

t ties; yet such differences do not seem to oppose percepti- 

ir ble obstacles to the transmission of the general inductive 

| 1 influence. Where the distance between the nuclei of 

Hi cohering molecules is small (as must be the case in most 

| iH solids), the induction would meet with more impediments | 

) in than where their envelopes were deeper; but in every 

vu if instance of such a permeability, there must be some im- 

r i pediments, which need not exist beyond our atmosphere. 

iat ( It may therefore be inferred : 

. i Ist. That what is called electrical conduction cannot | 

ca exist, unless there be a connecting medium of atomic mat- 

ae ter, and that the electrical force passes conductively from 

a the envelope of one molecule or body to another,—when | 

" “4 | their ethereal envelopes are in contact. 

ae 2ndly, That the inductive influences may be propagated | 

a te through the envelopes themselves in a rectilinear direction, | 

al Hy with the rapidity of light. It is also probable that they 

; mM are capable of being reflected both from the outer and | 

: i inner surfaces of the envelopes, in the same rectilinear 
t manner, the angles of incidence and of reflection being | 

AN Q equal ; and this would account for substances being per- | 

i i E meable by an inductive force, where the impediments to | 
" | 

4 
| 4 | 
Be
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its direct transmission are insuperable, in consequence of 3 
the thickness of the intervening atomic substance. Such | 
a reflected process of inductive propagation would be more | q 
likely to oceur in gaseous than in liquid or solid bodies, 

| because the ethereal envelopes of the molecules of a gas 
| are more expanded than those of a fluid or solid substance ; , 

i and the interfering atomic molecules would consequently 
. interpose to a less extent in the aggregate. 

3rdly. That where there is no intervening atomic sub- ; 
rn | stance between two heavenly bodies, there will be no im- ‘ 

) pediment to the process of inductive reciprocity between | 
! them: and that this magnetic force may be propagated | 

directly, as is the case with regard to the inductive in- { 
fluence of the solar beams, or those of the fixed stars, upon i) 

| the earth,—or indirectly by reflection, as happens in the \ 
| transmission of the light of the moon and planets. A 
| It is evident that, if we admit these doctrines, light is f 

t one of the relations to magnetic induction, and that its mani- 
| festation depends upon laws, which belong to the highest ; 

5 class of magnetic phenomena in which sensation is con- MH 
\ cerned. Physical causes alone are not sufficient to account NLS 

for any sensation. What we call light is really the effect We 

produced upon the sensoriwm of an animal through its or- | 

i gans of vision. Many of the physical causes which concur | 

, of in giving us an idea of light, may be generally necessary in 

i the great inanimate system of Nature; but that peculiar (' \ 

7 | relation of such causes to the eye, which occasions light, ' ! } 

! may be specially intended as a mode of animal perception, i 

| and may have nothing to do with any other operation.» | 

h2 Such remarks may appear too relation to sight; but to sight alone: } 
7 } metaphysical for an essay on natu- without the eye there could be no 4 
{ } ral philosophy ; but they ought to such perceptible phenomena as d 

| accompany our considerations upon those of sight, colours, &c. 
inductive influences, more especi- The author does not mean to 4 
ally as the idea of visual perception suggest that the phenomena of light \ 

Nf and the metaphysical cause of that have no real existence; but his 
: sort of sensation, are generally con- object is to show, that when light } 

it founded with its merely physical is said to be the cause of certain if 
t } causes. Light holds a necessary physical changes, which accompany j , 

| 
] i 

!
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ql The completely inductive processes in Nature, are con- 

| | | cerned in the greater portion of her operations. The first 

hi | of these is the presumed formation of the ultimate physical | 

i atom, where there is a prevalence of inductive repulsion. | 

| Hi | The next is the manifestation of that attractive force 

E between ultimate atoms, which is the cause of their mutual 

i approximating locomotion, or contact and cohesion, as well 

i as of the cohesion of simple particles, compound corpus- 

a cules, and bodies, which are the constituents of any con- 

nected sidereal mass of such aggregates. Within each 

| | distinct heavenly body there is a subordinate manifestation 

| ! of inductive attraction, which is always subordinate to the 

ae) (ill) principle of centripetal cohesion. 

1 Where centripetal or general cohesion ceases to be do- 

i minant, there are three general sorts of induction, which 

| } | prevail between distinct heavenly bodies. 

TA 1. The general force of attraction unaccompanied by 

| repulsion, will account for the tides, and for the separation 

i of portions of any heavenly body from its mass, in conse- 

ed quence of the external force of reciprocal attraction between 

va | them and the mass of any other entire heavenly body, being 

f ' so great, as to counteract the general tendency of the in- 

I i ternal or centripetal attraction, which without such an ex- 

f ternal interference would permanently keep together all 

a the individual portions of the same heavenly body, in a I 

i general spherical form. ‘ | 

‘ie \ 2. It is very probable, that every such distinct mass of 

1 | i atomic matter, as a moving heavenly body, derives its or- 

: i i bitual motion from the alternations of attraction and repul- | 

ay : sion which depend upon its relations of reciprocity to some | 

! | other heavenly body, when the laws of electricity determine | 

: i its manifestation, a great mistake relations occasion all the physical | 

i is made in confounding a cause phenomena attributed to light. But 
i) / i | with a coincidence. The | same to affirm that the. cause of such | ] 

! cil general inductive energy which oc- changes is light, is illogical and 
ii) casions all optical perceptions, in contrary to the spirit of elementary 

a i | relation to the eye, may wrder other analysis. : 

iH 
i] a) | 

i 
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: that in similarly electrical states they should repel, and in q 
dissimilar, they should attract each other. 4 

8. The highest magnetic effects of induction, constitute 
} an immense category or class of processes. Scolar heat,— , 

| solar and sidereal light, whether it effects our vision di- | 
F rectly, or by reflection,—the solar, lunar, and perhaps the ’ 

planetary influences upon processes of physiological de- 

velopment, even as regards the mental faculties of animated : 
i bodies,—may all be the consequence of special inductive 4 

! reciprocities between the masses of heavenly bodies and 
distinct portions of their cohering substances, or between 

“n the molecules of one heavenly body, and the entire mass 
of another. This last class of inductive influences, where { 

. oF the intervening space is most probably devoid of all atomic h 
| matter which could interfere with its propagation, is so mul- ; 

titudinously divided into orders, genera, species, and varie- a 
ties, that we can never hope to investigate the whole cate- | 

1 gory of phenomena which may depend upon its prevalence. | ) 

| i 
' SECTION VIII. 1 / 

Y On cohesive attraction considered in its various degrees of energy. | i 

. Ir every simple body except hydrogen, consists of specific | 
il molecules or particles, each of which is a combination of a 7 

! definite number of ultimate atoms, and we are unable to 
| disunite them by any chemical process,—it is evident that | A 
| the laws which determine the cohesive energy of the Hi 1 
4 mutual attraction of their respective constituents, must } 

} | differ from that which admits of the artificial breaking up 
) of the constituents of a compound corpuseule. Any such } 

chemical dislocation is really the annihilation of “the Hi 
1 being” of the combination. To disunite the atoms or ia / 

j ultimate constituents of a simple particle, would be to de- } 
i stroy the speciality or distinguishing characteristic of any a 

| peculiar sort of simple substance ; and if such constituents | 
| be afterwards combined under some other condition with a 
| respect to number and form, the practical result would be } | 

| 

|
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| the transmutation of simple substances. Whether such 

| i changes really occur in Nature, is one of the chemical 

ik i problems as yet unsolved; but that they might happen, . 

if is in accordance with our atomic hypothesis. If each atom | 

a has an inherent tendency to alter its form, and continues | 

i | to undergo the secular change, this would render it unfit 

‘ for constant combination in any given substance, whose 

i? specific gravity is a fixed quantity in relation to the space | 

i occupied absolutely by its specific particles. 

i , Modern discoveries with regard to what are called iso- 

i meric substances, seem to suggest, that some such changes 

i may be hastened artificially by the chemist ; it is also pos- 

{ ie sible that in the process) of physiological digestian, ers 

ii | substances are formed, which have all the attributes of sim- 

il ple chemical bodies. Still, the cohesion of ultimate atoms 

| HI in the penultimate particles of a simple substance, may be 

M4 considered the most powerful manifestation of limited at- 

I | traction or of a gravitating influence, with which we are 

| Hl | acquainted ; and it is the first modification of that peculiar 

He electrical force, which is the basis of the centripetal energy, 

|| and which acts generally as the connecting tie between all 

i the constituents of the same heavenly body. 

Wa The various degrees of cohesion appear to depend upon 

| oe one general force of attraction, which is modified by pecu- 

4 | liar cireumstances; and it may be regarded in the same 

Me |)... general point of view, as the principle of gravitation in the 
lit | & I 

Ry yo Newtonian system, where the dynamical laws are not | 

Pi ae | supposed to mect with any interference from those of che- 

i} mistry and electricity. The centripetal cohesion of all the 

a : constituents of the same heavenly body, notwithstanding 

en Ll the varieties of their chemical attributes,—and the eche- 

il sion of the distinct atoms in the same sort of chemical 

i i particle,—may be equally attributed to one general sort 

ny | a of force, acting between particles, corpuscules, or various 

| species of chemical bodies, in accordance with general : 

ie regulations, in which the number of w/timate atoms is repre- | 

if Ht sented by a proportional intensity of the attracting force, 

na | 

\ | 
i 

i | 
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—due regard being had to the relations of distance be- © 

tween the cohering atoms, or between their combinations. 

But when we take into account the laws of the great | 

chemical scheme of Nature, we discover causes for an in- 7 

“q terference with this general method of calculation, as re- | 

gards the formation of different sorts of particles or cor- 

puscules. 

1. The laws affecting quantity, which determine the precise 7 

number of distinct individuals necessary to the constitution ; 

of a particle of a simple substance,—or the precise number 

8 of dissimilar particles which must be combined in each 

’ | corpuscule of a compound substance,—will interfere with ; 1 

| the general operation of the force which brings any num- ( 

: ber of ultimate atoms, or penultimate particles together, Wi 

so in indefinite proportions. i 

2. The law of elective affinity, which promotes the i 

} breaking up of some corpuscules and the composition of | 

others out of their disjoined particles, when they are i 

submitted to chemical analysis,—infers the existence of a \ 

7 peculiar system of appetency and a comparative intensity of a 

| attractive cohesion, which is a farther restriction upon the } 

operation of the general force of gravitation. Nes 

We may therefore arrange that sort of attraction which | 

5 | promotes cohesion, in three different classes. y I 

1. Centripetal or general cohesion. i 

2. General cohesion governed by the laws connected A 

} with a definite number of individuals combined in a new ie 

5 individual aggregate, be it simple or compound. , 

3. General cohesion under subjection to a system of it 

elective affinities which need not depend upon numerical } 

a influences, but upon some specific forces of a guasi-mental 4 

' character, which almost suggest the idea of a metaphysical / 

j | power. The chemical and electrical laws, as well as all } 

f those which have to do with ductility and fusibility, cannot 4) 

8 | 
; 

a 
| i
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i « be said to depend upon the weight of substances or their | 

i i relative specific gravity. 
| The general principle of cohesion, which may be mea- | 

I | sured as a simple force in physical dynamics or statics,— | 
i although it is evidently the basis of all the varieties of the 
f cohesive force, does not appear to be unmodified in any 
i process of atomic combination: if we entertain any doubt 
q upon this point, it can only be with respect to the first 
: presumed mode of atomic cohesion, which, as has been 
h i hypotheecated in a preceding page, may occur where 
Wi 1 spherical atoms are themselves particles, in the case of 
: hydrogen. It is possible that these spherical atoms co- 
i) here, upon the same general principle as that which pre- 
i vails over all the variously-diversified substances of any 
ie distinct heavenly body: but as every other simple sub- 

! I, stance, except hydrogen, is supposed to consist of specific 
. i penultimate particles, each of which is an aggregate of a 

| i Jjiaed number of oblate spheroids,—we are warranted in 
lite the conjecture, that even the primary process of such a 

ia combination is varied, and that each simple substance 
h _ from the first, depends upon peculiar electrical laws which 
a Hi modify the general principle expressed in usual physical 

! r language by the term specific gravity. The weight of any 
A wt substance may indicate the number of ultimate atoms, 

th which constitute it,—without justifying the conclusion that 
a it is the measure of the force with which the atoms them- 

’ A selves cohere in its penultimate particles, or with which 
i \ Hy such particles are attached to each other in an indefinite 

er proportion, so as to present the form of an irregularly- 
ae ae shaped body. 
at a Nevertheless, we may assume from experiment, that the 

i | cohesive force of the similar atoms in the simple particle, | 
: | is more intense than that of dissimilar particles in each | 

Elli i compound corpuscule,—and that this graduated series of ; 
ua i intensities in chemical cohesion, holds a relation to the 

: | 
" i | 
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degree of complexity in the body; the general measure of 
the intensity of the chemical cohesive force being the | 
comparative simplicity or complexity of the cohering mo- a 

- lecules. | 7 
ij It is probable, that the laws of the electrical or mag- 

netic system of nature may be much concerned in the 
| development of the elective affinities of the chemist. A 

compound corpuseule consisting of dissimilar particles, 7 

may be broken up by the peculiar influence of such regu- 
r lations, when it is exposed to the interference of other | 

sorts of compound corpuscules, and when there is an ex- | 
; change of their respective particles and a new combina- 

tion, in consequence of peculiar tendencies which are of | ( 

the samé special character as those which determine the 

| comparative degrees of ductility or fusibility of various f 
r substances, independently of their specific gravities. But i i) 

we may also suppose, that the cause of the preference i 

! which one chemical subject manifests, in separating itself 1 ) 

from another to unite with a third, may be owing to the iM 

| greater or less degree of attracting force called into action a 

h w in such cases: at all events, this comparative power of ae 

} cohesion may be the instrument which is controlled and t v 

used by the special and quasi-intelligent energy of magnetic } / 

g election, when such automatic changes occur in the great i 

| laboratory of Nature. 4 

Whatever may be our conclusions upon this point, it is | 

evident that the motive force is that of attraction, and { i i 

that we do not require electrical repulsion as an agent in | p 

} the production of the phenomenon. If a corpuscule of | 

water undergoes dislocation, in consequence of the par- it 

ticle of oxygen being attracted by a particle of iron i / 

which is oxydised, while the particle of hydrogen, hereto- | 

| fore united with the oxygen, is liberated,—the greater a 

force of mutual attraction between the oxygen and iron f 

than between the oxygen and hydrogen, will account for | | 

| \ 

| A
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| one sort of cohesion being substituted for the other. In / 

‘ such a case it is not necessary that the interference of the 

li | iron should occasion any repulsion between the oxygen and 

iP hydrogen which constitute the water, although its consti- : | 

ill tuents cease to cohere ; the preponderating attraction of | 

a | the iron will suffice as the elective cause of their dislo- | 

| cation. | 

i 1 This inference is important, in relation to our general 

i doctrines about the various degrees of cohesion, which are 

i iy developed in the automatic agency of chemical affinities : 

in the whole system may depend upon a comparative excess 

i of the attracting force; and those alternating energies of 

attraction and repulsion which are made manifest in our 

aq electrical experiments, (where, in the language of the elec- 

H | trician, “bodies similarly electrified repel each other, 

} | while those which are in a dissimilar electrical state have 

; ' a mutual attraction”) are not necessary to account for 

} ull such a chemical change as the one referred to. Why any 

| fe two substances should be indued with a tendency to 

} F | attract each other in preference to all others, is however a 

Nat | problem in physical philosophy, which can only be solved 

i" by a much more complicated mode of investigation ; and 

i Hi | that inquiry may be reserved for a future occasion. 

| iP The attraction of cohesion, which is now the subject of 

' i | our examination, may therefore be considered as a general 

Wi i force, the intensity of which is modified in Nature, cither 

id in consequence of the more or less complicated character 2 

sae i of the molecules which are united, or of some peculiar 

Hh tendencies special to each substance independently of the 

ait i | stage of the complication. Both these causes for inter- 

t i ference with the intensity of the cohesive force may be in 

‘ : operation simultancously. 

i : Now, considering cohesion as the most energetic deve- 

ia it i lopment of attraction, and the opposite of mutual repul- } 

| it | sion, we cannot fail to observe that this stage of the force | 

ai i 

ne | 

~ ) et f
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| has its beginning and end in the progressive system of | 

Nature. If our speculations about hydrogen be correct, 

the mutual attraction and cohesion of the particles of hy- | 

drogen is the first development of the union of ultimate | 

atoms; and that process is of a transitive character in | 

regard to the mutual repulsion of all oblong atoms and the | 

most intense cohesion of oblate atoms in the penultimate 

| particles of simple chemical substances, each of which con- 

sists of a definite number of such atoms. This most intense i, 

. cohesion is not to be found in the union of the ultimate i 

' molecules of hydrogen, if every ultimate atom of hydrogen | 

be separable from the body with which it is combined ; i j 

I and if this separation may be effected by mechanical as ( 

) well as analytical means. But single atoms which consti- Hi 

tute any other chemical substance are incapable of mechan- b 

| ical separation, and so far as has yet been proved, they ne 

resist the analytical efforts of the practical chemist to dis- I] 

) join them individually from the specific particle in which , 

| they are united. | f 

The existence of hydrogen may therefore indicate the s 

} first manifestation of attraction and general centripetal i 

| cohesion,—but not of specific chemical cohesion, the force of iif vi 

| which is far more intense than that of the general cohesion, | 

| because the specific cohesion of ultimate atoms in a penul- | 

timate particle only appears to yield to the circumstance if 

J of such ultimate atoms changing their form. { A 

In the next section it will be shown, that the centripetal aR 

force which binds together the various sorts of substance 1] \ 

composing any distinct heavenly body, may not prevent 

their being separated from it by an external cownter-attrac- i 

tion. But no observation has ever suggested that any 4 

) two heavenly bodies are capable of cohering ; portions of j / 

the same astronomical mass of matter composed of oblate a 

} atoms, (and unless they were such, they are supposed in our ae 

hypothesis to be incapable of cohesion) when their envelopes 
h : 

| ; 

i 
iq 
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| are absolutely disjoined, appear to occasion each other’s 

t Hie orbitual movement in space in obedience to the laws of 

7 | electrical alternations of attraction and repulsion ; but such | 

FF a doctrine deprives them of mutual cohesive tendencies. | 

i Hence we presume that cohesion has its limits, and that the | 

: natural development of this sort of dynamical force has | 
i? its beginning and end, in reference to the whole scheme of 

‘ll | Nature. | 

aq Our general conclusions with regard to cohesion are 

i therefore as follows.—Oblong atoms are supposed to re- 

iil | pel each other. When they become spherical, they begin 

i | to attract each other, and to cohere in virtue of the general 

i) principle of centripetal attraction; and this gravitating 

[ principle is more intense independently of chemical laws, 

Wi | as each atom becomes more oblate, in consequence of the 
| | same quantity of the attracting force being condensed in a 

ae | | smaller space. Hence the ultimate atoms in the heaviest 

| [ substances must be supposed to be the most oblate or 

: diminished in size. 

j He But an opposite order of change in the intensity of the 

ae fi | cohering force appears to be simultaneously prevalent in the 

ut chemical progression, in which the cohesion becomes Jess 

[ i intense in proportion to the complicated character of the 

i ; cohering molecules ; and while it is easily interfered with 

mM in the higher stages of chemical combination, it seems to 

pi i iy resist all mechanical or analytical efforts in the earliest 

) Ff stage. 

ae t Attraction, however, may exist, where there is no co- 

i hesion. We cannot account for any quasi-contact of atoms, 

ey iis | which have previously repelled each other, unless we admit 

} i that they subsequently draw each other into union by the | 

A 4 force of attraction; and this applies equally to the ulti- 

ae 9 mate separable molecules of hydrogen, and to the insepar- | 

Nid i able constituents of the penultimate particle in other 

ti : ponderable bodies. Neither can we explain the alterna- | 
| 

wy |” | 
Ne 
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a | tions of approximating and receding movements, as regards | 
the orbits of the heavenly bodies,—when we do not avail 

: ourselves of the aid of the hypothetical centrifugal energy, 
} —unless we suppose the prevalence of the attractive as | 

| well as of the repulsive forces; but in our explanation of | 
the astronomical phenomena of motion, we are obliged to 

i have recourse to our ideas of positive and negative or of / 
| opposite electrical states, which are suggested by experi- 

ments in electricity. ‘ 
It has already been shown, that although cohesion im- 

plies jivation and an absence of that reciprocally induced { 
! | locomotion which is constantly maintained in the astrono- , { 
¢ mical relations of distinct stars,—the contact between any H 

cohering individual atoms, particles, corpuscules, or masses . \ 
» | of different sorts of substance which constitute the same | 

heavenly body,—may be only the cohesion between their | 
| a non-atomic envelopes, or those segregated layers of the , | 

homogeneous ether, which, according to our hypothesis, Re 
| surrounds all individual bodies, be they single atoms or HM) 

_ planets; we do not assume that atomic substances can i 
o FF ever be in absolute cohesion. Moreover, we meet with no | / 
» 9 difficulty in supposing that such envelopes are amenable 3 

| to many changes: they may be shallower or deeper, as | / 
i they are more or less acted upon by electrical causes ; and ih 

| the expansion or contraction of bodies are thus easily ex- 1 A 
_ plained; for the absolute contact of their respective en- I if ' 

velopes need not be interfered with by the dilatation or ae i 
, | contraction of the envelopes themselves, although the \= 

atomically composed particles may be brought nearer, or | 
| removed farther from each other, by the changes in = 

rq question. i / 
. k That any portion of a heavenly body once separated : . 
ie from it, will thenceforward hold orbitual relations of con- a 

| tinuous motion to the mass from which it has been detached, i 7 | | \ y 

| |



— 

Bh 
i 
i 
ry OXXXVi 

i is one of the postulates in La Place’s cosmological hypo- 

i thesis. This may be easily accounted for: but, we find 

hi reasons for doubting the existence of a centrifugal force, to 

Ne which that celebrated mathematician attributed the sepa- 

fie ration between the Sun and the other bodies of his system. 

i : —We must search for some other cause of the absolute se- 

the yerance, and for a force capable of counteracting the centri- 

hi) petal cohesive energy, which would appear, at first sight, 

Ni to preclude the possibility of any portion of a distinct, but 

| | ‘connected, mass of atomic matter being absolutely sepa- | 

tn rated from it, more especially as no electrically repulsive | 

r | force of which we have experience, can overcome the gene- | 

i ral force of centripetal attraction. | 

ilpe! : Therefore, as we are not allowed to avail ourselves of a 

i counteracting centrifugal energy, in consonance with our 

We doctrine,—and we have no authority for assuming, that | 

: Hi mutual repulsion is the cause of the dislocation, when ob- 

j ' late or spherical atoms are concerned,—the only sufficient 

| physical cause for such an operation, which comes within 

Mg) || : the limits of our experience, must be some antagonistic in- 

Ma the | fluence of mutual attraction depending upon the gravitating 

Hii relations between distinct heavenly bodies. 

i 
be i 
Bak | 
ae SECTION IX. 

i i ' On anticentripetal or disjunctive attraction. 

; i Tur secular contraction of the mass of every heavenly body 

Wha must be one of the consequences of a gradual diminution 

te Ve in the sizes of its various atomic constituents; but the 

| | general influence of centripetal gravitation would neverthe- 

i i it less tend to the maintenance of its spherical form, unless 

(| : | | the action of that force were interfered with by some 

Me i other influence. The existence of such an antagonistic 

ia 
| 
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i | power is made manifest in the tidal action of the Moon | 

| and Sun upon the Ocean, and, according to analogy, upon i 

; the atmosphere of this planet; and if the ecliptic and the i. 

| equator were the same, and the Moon had no declination, 

there would be a regular tendency of the waters to rise | 

higher at the equator than in any other part of our globe, 

supposing its surface were entirely covered by the sea. 

Undoubtedly the equatorial circumference would never 

be circular in such a case, because there could not be a 

simultancous rising of the water onall parts of the equator ; 1 

the tidal waves of the atmosphere and sea would follow the 

i vertical motion of the external heavenly bodies, which 

| would give an oval outline to the equatorial surface; but H 

| still this must produce a general tendency of the fluid i 

, water and gaseous atmosphere to be more generally upon if 

} the equator than on any other part of the surface, and N 
; thus interfere with the sphericity, which depends upon the ] ’) 

| centripetal force of the whole terrestrial combination of Nag 

bE atomic matter. hy 

| Now, supposing that the external attraction were de- i 

: rived from such a body as the ring of Saturn, instead of i | } 

i from the Moon or Sun, and that it acted equally on every NE 
‘| portion of the gaseous atmosphere upon the equator of ] | 

Saturn himself—it is evident that the particles of Saturn’s Da 

! atmosphere would be more affected by this external inter- | A 

| ference with the centripetal force immediately under the { i } 

| ring than on other parts of the surface, and that if we did me 4 

i not take the attractive influence of his satellites and of the | ! 

i Sun into the account, Saturn’s atmosphere would have the i 

i outline of an oblate spheroid. In such a case the external ae 

ir I reciprocity between the particles of his surface, and the i 

aT mass of the ring, would hold an antagonistic relation to ; 

H his centripetal force of general cohesion, interfering with ’ 

it] it, to a greater extent upon his equator, and to a less ex- : 

tent at his poles, than elsewhere upon his surface. The | 

| zt ia 

!
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I | principle of the antagonism between these two forces would 
Hie | Regie. 
me | be perfectly developed under such conditions. i 2 y P 
hia Both these sorts of attraction differing so completely 

a. from each other, would, however, be distinct from that 

i reciprocity between the whole body of Saturn and the | 

- entire ring, which contributes to their relative locomotion, 
i ' ome ate 

ie or to the astronomical activity of any two distinct heavenly 

: bodies which describe elliptical orbits in consequence of 
wa . . . . ! 

Mail their inductive reciprocity of alternating processes of at- 

} traction and repulsion. | 

} i We can understand that the continuously increasing 

7 tendency of the particles near the equator of Saturn, to 

am resist the centripetal force of cohesicn, and to rise under | 

j 4 the influence of the ring, would gradually operate upon | 

; i his whole surface, and at last bring all the gaseous matter 

i of his atmosphere,—and, probably, all the fluid substance 
hii e . 

| i which covered his surface,—to the equator. The general 

ae influence of the centripetal attraction of his mass would i P 
Hii) : therefore be diminishing, as such particles became more 

| : distant from his centre, and at last the external attraction 
va ia ee 

ie i might preponderate, so as to cause a fracture between the 

i r outer equatorial portion of his matter and the bulk of his 

Fea body. The result of this operation might be the distinct 

! M | existence of a second ring between the body of Saturn and 

ch i’ HY the original outer ring which was the cause of his centri- 

i q petal force of cohesion being interfered with, and finally 

\y A nullified, as regards the substance of the second ring. 
He cts 

; | Instead of two, there would be three distinct heayenly 

lita bodies.* HH [ae 

! ie i The peculiar form of the sur- whose major axis is on his equator, 

Wee face of Saturn, first noticed by Sir as happens with regard to the Sun, 

ett W. Herschell, may be attributed to and the other planets : and it would 

5 i the attraction of his rings, acting also support the doctrine which sub- 

i i il from their surfaces obliquely upon stitutes an external anti-centripetal } 

a i those portions of the planet, which attractive force for the centrifugal | 

i hi would be exposed to such aninflu- tendency, as the cause of their ob- 
na ence. Thiswould account for the ir- late forms. 

He regularity of Saturn’s peculiar out- k The ring of Saturn is evidently 

4 | line, which is not that of a spheroid composed of more than one layer; 

| ho 

ae 
ll
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Applying this notion more generally, and granting that | 

each gaseous or fluid ring may itself have a tendency to be 

| consolidated upon one or more centres in its own mass, as 

t La Place has supposed in his theory,—we may assume that 

every planet in the solar system was derived from the at- | 

mosphere of the Sun in accordance with the above prin- 

ciples, and in consequence of the centripetal force of the 

Sun himself being interfered with by the external influence 

. of some other sun or fixed star, which acted upon his 

particles. j 

If the planets were thus formed in succession, (at first 

oF appearing as rings of matter detached from the Sun’s ; 

| general body, and eventually conglomerating into spheres), 

the same hypothesis may be applied to their centripetal i 

__ forces being still interfered with by the external attraction 1 

of the Sun; the general consequence of this interference al 

| would be the distinct existence of such separate discon- I 

ot nected heavenly bodies, as the ring of Saturn, and the WA 

satellites of any planet ; and they would become new causes hs | 

| of interference with the centripetal influence of the parent | 

| body from which they were detached. The existing ring ne 

| of Saturn may have been separated from his surface by a? 

- | the influence of his many satellites, which were all origin- ) 

| ally rings themselves, and they (or at least the outer ones) tf 

| may have been detached by the influence of the Sun. ra A 
‘ Thus far we meet with little difficulty in accounting for Als 

wi | the disjunction of parts of the same mass, and in arriving } 

a at the conclusion, that one or many solar systems may a 

1] have originally been the component parts of a single hea- \@ 

venly body. But another cycle of the change remains to { 

be considered ; the future, as well as the past and present, | ) 

is conditions of our planetary system ought to be the subject - 

of meditation. The dissolution of the Sun and all its ae 

if but the existence of a single layer argument, in order to simplify the 7 
) or single ring is assumed in the proposition. i: 
\] : 
\ } ih 

é i} u | ; 
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f i planets seems probable ; the secular contraction and final 

: ii evanescence of every atomic constituent of the whole solar 

Hit) system, and of every visible star which now affects our 

re vision, must be the inevitable consequence of the slow but 

bi sure process of change which appears to be unceasingly / 

t i oceurring in Space, if there be any truth in the elementary | 

Hi doctrines submitted to the reader in the present treatise, 

: about the ultimate evanescence of every existing atom. ' 

He The whole course of argument adopted by La Place 

] supposes, that the substance of the entire solar system is 

Mh gradually becoming moro condensed ; he has not entered 

al upon the physical or chemical questions which are involved 

il in this assumption, but it is inseparable from his scheme, | 

i which accounts for the present condition of the solar and | 

a planetary pais #0 | 

EH | Now, if it be a fundamental law that every distinct 

/ i | atom is undergoing a change which will embody it in a | 

ie q succession of molecules, whose volumes diminish while their 

| a atomical weights remain unaltered, and if this notion be | 

HI) | applied generally to the substance of the Sun and of every 

a i heavenly body in his system,—it is evident that the era 

i HN will arrive, when all these bodies will only consist of par- 

tL ticles having the characteristics of some of the heaviest 

| known substances, or of substances far more condensed 

i i ih than any which we have observed on this planet. In 

i Jupiter, Saturn, or Uranus, these sorts of heavy sub- 

Na |) i stances may exist at present, and they may also constitute 

! iH | a portion of the Sun himself. We cannot affirm, however, 

ie has | that their existence necessarily suggests the absence of va~ 

j dq pours or liquids, because some of the heaviest substances, 

! A | might, like mereury,’ be in a state of gas or of fluidity, if 

Ree! 
: i 1 The existence of so heavy a that the hypothetical general rule 

Way) substance as mercury ina state of has an exception with respect to 

AEA He | fluidity under the mean ordinary the conditions ofa substance always 

i ie temaperatire! of our) planet, 6 an beste in relation to its weight. 

i : important fact, because it shows Mercury is the only heavy metallic 

fee | i | "i |
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the present atmospheric pressure were greatly dimi- 

nished. There are also reasons for supposing, that, how- } 

ever contracted its ultimate atoms may have become, a 

t the extreme surface of our planet will be always in a 
| 

gaseous state, | 

! Let us however suppose the possibility of all the matter 

of a heavenly body being in a solid condition, and medi- 

tate upon the results of an antagonism between the earth’s 

centripetal attraction, and the anti-centripetal power of the 

8 sun and moon, in such a case. 

Tt is more easy to account for the disjunction imagined | 

substance which is fluid unless a heavenly body being always in 
! great heat be applied: still its ex- a gaseous state, even if the specific 

istence implies, that the system of gravity of its ultimate atoms were a i} 
laws regulating the gaseous, fluid, hundred times that of mercury. | 

and solid states of matter, is inde- Hence, it is probable that when- \ 
pendent of the absolute size of its ever any astronomical separation of ie 
ultimate atoms, or of its gravity. the substance of a heavenly body 

In a subsequent portion of the takes place, the matter disjoined | 
present treatise (Essay iv. Sect. 5), from the parent mass is in a gaseous : } 

M the reader will find a digression condition. Should this be correct, i 
upon the normal elasticity of gas- the subsequent remarks in the text : 
eous bodies, in relation to the sure of the present section—so far as the iy 

j face of a star or planet, where the eaternal surface of any heavenly 
a envelopes of its molecules (what- body is concerned—must be regard- ] 

ever may be their specific weight) ed as an attempt to demonstrate Ry | 

» & can only be compressed by the sur- what mighz occur, if its solid sub- | r* 

rounding ethereal medium which stance could be detached ewternally. w 

uo pervades space. Itisassumed that But as regards the geological con- 1 | 

. in such a position the envelope of sequences, which would be the re- ql 

: the atom, particle, or corpuscule, sult of the secular atomic contrac- aa 

I would beat the extreme point of its tion of its constituent molecules, 
expansibility, and that it must then when the locomotive force thus | 

ij be necessarily in a gaseous state. generated from within upon its aa 

All the phenomena of congela- surface, is antagonistic to the ae 

tion and liquefaction suggest external attraction of another hea- *y 

that there is a fixed point in venly body—the argument is not \ } 

4 . the scale of expansibility, where hostile to the supposition, that the a | 

: gaseous elasticity becomes latent, substance of the satellites or rings | 
4 F because the expansibility of water of a planet may have been dis- - 

7 enna 3 ce orca Bes y t in the condition of steam is nullified joined in a gaseous state, and i i 

to a great extent when it is con- solidified afterwards; neither does ji 

densed as a fluid; and as gases it militate against the possibility, 
may be made fluids or solids under that the internal nucleus of a planet 
pressure, we find satisfactory rea- may have been entirely disjoined j 

; sons for the extreme layer of atomic from its surface shell, while they | i 

| matter on the surface of every were both in a solid state. 
| 

r 

Hi



ea 

mi 

« oxlii 

i by La Place, when the separated portion is a vapour or a 

| ii liquid, than when it is solid, The greater degree of cohe- 

Hie sion between the portions of a solid surface than between 
liquids or vapours, must occasion a greater resistance to 

eo any external attraction, and a less tendency to separate | 

a from the mass. Still, that gradual contraction of the mass ; 

AG of a solid sphere which would be produced by the secular 

i | diminution of all its atomic constituents, must act mecha- 

i nically upon its surface; and every portion of that surface 

My, must be gradually converging to the centre of gravity, 

and gradually undergoing a change of place, unless it be 

i i retained in its locality by the rigidity of the whole surface, i 

4 or by some external attraction. 

i! Thus in relation to a solid, we cannot dispense with a 

i ( movement of- the surface under such conditions; but we 

i i | may assume that its rigidity interferes with the regularity 

te) of the movement, and promotes internal dislocations wnder 

A the surface, at some point between it and the centre of 

H i gravity in the body; any such rent having once com- 

| og menced, might be extended from one pole to the other, 

\ i : or be continued as a great circle all round the planet in 

1 any direction. When however we suppose that the ecater- } 

| a - nal force of the sun and moon acting within the tropics 

j " upon or near the equator, causes an expansive locomotion | 

' hi of the solid surface, and still further interferes with the | 

| : ‘ general centripetal tendency to converge inwards to the | 

i i centre of the earth,—it is evident that this constancy of 1 

a ‘| the external influence would give a continuous direction to 

ys, the rents or lateral chasms of dislocation, and occasion | 

ita, a their commencement in the equatorial regions. The cen- 

| i tripetal gravitation of the planet would be less interfered 

: \ fe with by such an external antagonistic force at the poles 

4 i than elsewhere, but those portions of the surface which | 

ial 7 were within the tropics, would be less easily moved to- | 

He wards the centre, than any others.
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Less mechanical force would be requisite to bring about | 

the entire separation of a shell of the earth from the mass | 

(the rent having once commenced, either latitudinally or ; 

longitudinally, under the equator) than would be neces- | 

sary to force the surface to accommodate itself to the | 

general contraction of the sphere. We may however 

conclude, that if any one rent or crevice were thus occa- 

sioned, many such would take place in every direction, and 

that they would cross each other, and interfere with the gen- 

| eral cohesion superficially as well as laterally. Should the 

disjunction be complete, the result might be the existence ] 

of a solid sphere wholly surrounded by a distinct envelope or 

shell of solid terrestrial matter. In treating of terrestrial j 

magnetism, we shall presently shew that our planets being | 

in such a condition will harmonize with some otherwise i , 

unaccountable phenomena connected with the variation of 

the compass,—supposing the spherical nucleus and the ry 

| external shell to be as completely separated from each Was 

‘other, as Saturn is from his ring. as 

Many geological phenomena may also be explained by the ih 

supposition that there are subterranean rents or chasms in | i : 

a more or less advanced state, under certain portions of Mais 

8 the earth’s surface. Subsidences and earthquakes, accom- j | 

l panied by violent developments of an electrical force pro- ia 

| pagated along the inner surfaces of these immense caverns, y A 

: may be due to the existence of hollows, into which super- \ nf) 

! incumbent regions of the surface sink; and the external | \ 

i | appearances resulting from catastrophes of this description | 

i would be the sudden elevation of mountain chains, as M. { 

! | Elie de Beaumont has shown in his theory, where he i | 

{ endeavours to account for such violent changes having Ly 

— taken place upon the surface of our planet. ie | 

I It is also an argument in favour of this hypothesis, that i 

the entire separation of the crust of a planet and of its 

; i 
|. 

| 
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i] interior, may have occasioned a considerable intervening 

} hid space, like that between Saturn and his rings. Sucha con- 

q dition would account for a remarkable and seemingly incon- 

q ) | sistent phenomenon with regard to gravitation; for astrono- 

q ri mersconcur in attributing an extraordinary want of weight, ! 

t a or a most disproportionate specific gravity to Saturn, when ! 

A there are reasons for supposing that his substance is gene- ! 

hi i rally more condensed than that of the earth, if there be | 

i any truth in La Place’s theory, or in the general chemical 

i hypothesis presented to the reader in the present treatise. 

ie Should the visible surface of Saturn be a mere shell | 

i surrounding a sphere, with a considerable interval between 

i them, or surrounding a series of shells one within the other, 

; i —the solid body being the inmost—there will be no diffi- 4 

i eulty in explaining the cause of this surprising absence of 

MI gravity. Without some such mode of accounting for it, 

i. : we must suppose that the individual atoms which compose 

ft ! the bulk of Saturn have a less weight than those of our own 

Hie planet, which would be in opposition to the general doe- 

| i 4 trine, that every wltimate atom in our system has the 

i i same specific gravity (due regard being had to dis- 

ti! : tance), whatever may be its condition of contraction. The 

t nial | whole doctrine of definite proportions in chemistry is found- | 

ul ; ed upon that assumption. On the other hand it is hostile 

ry in to the theory of La Place, and indeed of any other philo- | 

ie sopher who has theorised upon the subject in modern days, 

ie i —that the atomic constituents of so distant a planet as 

Tila Saturn should individually oceupy so large a space as must 

hii : be the case if the whole orb were full of atomie matter. | 

i ie Admitting, however, that this general separation of an 

i Ni, entire spherical shell of any heavenly body from its general 

i Ht A mass must occur, we have still to account for the breaking up 

{ \ i, of the whole body. But having once satisfied ourselves of 

i. 
| | 

| 

| 
hy 
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the probability of such an anticentripetal result, we shall | 

| find no difficulty in supposing that the shell itself under- | 

goes the same disjunctive process, and that it may be | 

! fractured in all directions, to such an extent that its sur- 

face may be at last in the condition of mere scales which 

yield to the external attraction, instead of adhering to the I 

| surface of the heavenly body. 

! In the case of Saturn, for instance, it is by no means 

improbable that the centripetal attraction which binds 

together the atomic matter composing the outer shell of | 

that planet, may be so overcome by the external attraction 

| of its ring, that its substance is liable to scaling off in ' 

| consequence of the mechanical action resulting from the 

, | gradual diminution of its constituent atoms, which inter- i 

i feres with the regularity of its cohesive attraction. Should i 

! | this phenomenon occur, we can understand that the attrac- ne 

tion of the ring may overpower the direct centripetal a 

attraction of the shell itself, and that if the inductive ¥ 

| attraction of the inner nucleus be less energetic than that ee { 

t of the ring, the tendency of the liberated substance would S| 

be to separate from the outer shell. It is evident that a | / 

7 according to such an hypothesis, the external attractin A 7 

t must be more powerful than the combined influence of 1] 

I the cohesive energy and of the attraction of the inner | / 

nucleus, which last would be of the same species of gravi- wt 

: tating force as that of the ring,—both distinct bodies, the | 4 

s | internal nucleus and the external ring being altogether a i; 

3 disjoined from the shell (the real seat of the conductive } | \ 

+ 7 cohesion in question), and only acting inductively upon its 

substance. i 

We may thus speculate upon the gradual dislocation of i 

| all the substance of the shell, and upon its becoming a fi 

| ring of distinct heavenly bodies, which from their minute- ; 

7 ness and mutual proximity might appear to us as a con- 4) 

nected ring. It is not necessary that when the offsets 

3 
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i | from any heavenly body were first separated from it, they 

1 i should have been composed of such greatly diminished 

a | atoms; for their subsequent contraction would give them 

i. | a greater attractive energy in regard to the space which 

hi they might oceupy, even supposing they had been origi- 

P ‘| nally separated in a gaseous or fluid form. 

i | With respect to our own planet, surrounded as it is 

ia | by a gaseous atmosphere, and more than one-half covered 

a by matter in a state of fluidity, we are not warranted 

: in assuming that any substance has yet been separated 

| i from it ina solid form; but the existence of the Moon ' 

Me would suggest that gaseous or fluid substances have 

il r been consolidated and condensed since its separation. 

he | When, therefore, we consider this modification of La 

met Place’s hypothesis as one complete scheme, we have 

| grounds for believing in the possibility of a gaseous or 

i. fluid substance which has been disjoined by an external 

| hi attraction, being the cause of a subsequent interference 

ine 1 with the bulk of the parent body, and at last withdrawing | 

Hi | solid particles from it. | 

i dq The system of Saturn may be in this condition: his 

a ‘o outer satellites may have been separated from the parent | 

bil i: body in a fluid or gaseous state by the external attraction 

; ve of the Sun: the process of condensation may have ope- 

i aL | rated more rapidly, for reasons which will be adverted to 

_ hereafter, upon the detached zones of gas or fluid, than 

, Fe upon the surface of Saturn himself: they may have inter- 

ii ' fered with his cohesive gravitation and detached his solid 
i, particles from the outer shell of the planet, which may | 

Hat iii constitute rings or belts of innumerable distinct bodies, 

' He | appearing to us at this distance as if they were homoge- | 

A igi | neous flat masses in the plane of his satellites; and they 
i fl may again act upon the present surface of the planet with 

ea E a still greater inductive energy than that of his satellites. 

l 4 The periodical appearance of the shooting stars on cer- 

| f | “i 

= |
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| tain nights of the year, may be explained in accordance } 
with his hypothesis: they may have been detached from 
the earth as unconnected bodies since the separation of | 
the substance now constituting the Moon, and may re- } 

7 volve round our planet in elliptical orbits, wader such con- } 
ditions that we only sce them when near their perigee. Hach 

} of them may be a satellite of the Earth; and if they were 

as numerous as the emanations from Saturn, they might | 

have had the appearance of a connected ring, when seen | 

from other planets. 

But when the whole notion is considered in relation to 

the future and final breaking up of the entire solar system, 

we can imagine the possibility of the outer shell or sur- | 
€ face of each body dividing itself into very minute bodies, | 

and constituting a series of rings, each composed of innu- } 

merable satellites, even when that outer surface is devoid 4 

y of gaseous or fluid matter. This process may go on, until | i 

M the entire shell is disintegrated ; and the same operation A: 

i would act still more energetically on the surface of the | 

next shell or nucleus, because all the matter originally in a 

I the outer shell would counteract the centripetal or eohe- ‘y 

i sive gravitation of that which is now exposed. The far- re 

Ht ther the disintegration advances, the more antagonistic | | 

¢ FF would be the inductive action of the anti-centripetal force. i 4 

| The final result might be the gradual disappearance of 4 

hl each planet and satellite in succession, the oldest or outer- ae Th 

ie most being broken up first, and the Sun himself eventu- { H 

id I ally becoming, like them, rings or zones of minute masses my 

ni} of atomic particles, under the influence of other heavenly ! 

is bodies. \ 

ye It follows as the ultimate consequence of such a general mae 

ht antagonism of the centripetal and anticentripetal forces of i 

i attraction, that every heavenly body or connected system | 

‘ of bodies contains within itself the elementary principles ( 

ot of its own development and dissolution,—and that even j 
: 

ed 
| 
)
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a | separate solar systems, each of which has had its distinct 

Hn beginning in Time, may act upon each other. Our Sun, 

i when composed of a gaseous substance, and extending 

i | beyond the limits of Uranus (as La Place has supposed it 

i once did), may have always been in reciprocity with ano- 

ide ther Sun, which was either in a similar condition, or in 

bs one very different as regards the state of its own atomic 

im Wii, ‘ constituents. But when considered in its first conceivable 

C atomic condition, the solar system must have been one 

a | connected mass held together by the conductive force 

ii of centripetal cohesion. The last astronomical state of } 

"al | its atomic matter (if there be any verisimilitude in our 

r doctrine) would be that of rings or zones composed of an 

i Fr | infinite multitude of distinct minute heavenly bodies, occu- 

ie | pying the localities of those planets and satellites into 

Hi | which it has been and will be successively divided. 
i 

| 
ia | 
i SECTION X. 

Nal ie | On astronomical attraction and repulsion, and their general prevalence | 

nt in the manifestation both of the orbitual and the rotatory movements of | 

gt iH heavenly bodies. | 

! i" | THE absence of any thing like cohesion in the phenomena | 

. ib | of astronomy, and the apparently perpetual motion of the 

i a | heavenly bodies, are facts which are constantly under our | 

Ca | | observation. The inferences of mathematical astronomers 

bd a | about the opposite tendencies of centripetal and centrifugal ] 

un hy | forces,—and the assumptions that comets may fall into the | 

fits Me | Sun, that the substances of cometary tails fly off from their | 

| ity | nuclei, and that there is any such process in Nature as 

i i ai | centrifugal radiation,—are not in harmony with any of the 

ia. i | known laws of gravitation. 

vi l. | We have no reason deduced from direct observation or 

me i from analogy, for supposing that any mass of atomic 

| } i 
| 
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matter can be dispersed, unless we imagine the interven- a) 

, tion of some external attraction, or of some force which 

s resembles electrical inductive repulsion. | 

The theory of La Place, which is based upon a rotation } 

of the originally combined mass of the substance now com- | 

posing the Sun and all the other bodies of his system, and ; 

| upon the supposition that a centrifugal force is sufficient 

| to account for the disjunction of zones or rings which | 

| eventually become planets,—is incomplete in many respects, 

| but more particularly because it assumes that the original \ 

| rotation is the cause of the revolution of all the planets | 

and of all their satellites in the same direction as that of 

the Sun’s rotation. The satellites of Uranus have an 

: orbitual movement in a contrary direction; and this ex- NB 

) coption to the general rule is sufficient to overthrow the 

basis of his hypothesis. a 

The great astronomical problem, which he has disposed | 

of as a geometrician, must be considered as one in which | yi 

| not only the mathematical laws of celestial dynamics are 

engaged, but as a question involving the known laws of a 

electrically-produced locomotion, and certain arithmetical it 

| influences which hold an analogy to those of definite che- | m 

mical proportions. The laws known by the names of their | | 

a illustrious discoverers, Kepler and Bode, are no less influ- | | / i 

ential in regard to the problem than those of the dynamical Fa 

mathematician. We should also probe the whole question A 

ia without admitting that any celestial body has an inherent ay i 

or aboriginal tendency to move in space : the causes of the 4 \i 

( original impetus, of the direction of the movement, and of @| 

its modification, ought to be the objects of our inquiry. I 

i Nothing should be taken as granted, unless it be an abstract i 

law; and the postulate of the vis inertiv or of a centrifugal iy 

force (which can at best be only data having the characters 

of axiomatic postulates) are wholly inadmissible, because Kt ‘ 

they are mere hypothetical assumptions inferred, instead 
: 

, is 

| 
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it | of being proved, to be of the same nature as mathematical 

t ill postulates. 

bie But the theory of La Place has the great advantage of 

| suggesting a reasonable cause for the origin of the distinct 

i | planetary bodies in the solar system, and for their existence 

aa under their present conditions. In this respect the great 

; all French astronomer made an important step in advance of 

a his predecessors, who considered the existence of each 

* heavenly body as a fact, and spoke of the original momen- 

Wa, tum as of some vague impetus given to each such body “in 

| , the beginning,” in the same way as chemists have treated 

a the ultimate atom of any given substance, without investi- 

" gating possible previous conditions. 

a In the preceding chapter an attempt has been made to 

he modify this hypothesis of La Place, and to substitute the 

Hy | combination of two forees—that of the condensation of any 

ng mass of atoms in consequence of the secular diminution of 

it Hi the bulk of each of its ultimate atomic constituents—and 

i that of an inductive eaternal attraction which would inter- ' 

| a fere with the conductive or centripetal attraction of each 

le atom in the heavenly body. The result is supposed to be 

7 ti | the same as that hypothecated by La Place. 
} b With respect to the orbitwal movements of the heavenly | 
i Hs | bodies, if we adhere to the doctrine that it is occasioned 

Fae by a reciprocity between two such bodies,—that the orbit 

i. e is elliptical,—and that it may be disturbed by interfering | 

jl | la influences of a third, or of many other such bodies—while | 

Hl on the other hand we discard the notion that the centri- ] 

ites, petal and centrifugal forces of geometricians can account 

ah | oe for these motions,—we discover a sufficient cause in the 

th te great electrical law which determines that bodies similarly | 

i | electrified should be mutually repulsive, while those which | 
fa a are in dissimilar electric states, should attract each other. 

\\ i a If we assume, for instance, that the planets and comets in 

: a the solar system are constantly undergoing inductive 

i iq 

Hie 
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changes of their electrical conditions in proportion to their i 

proximity to the Sun (the preponderating central body of i 

the system) we can understand that he would sometimes | 

attract and sometimes repel them. ; 

; It may also be shown, that the rotation of the surface- | 

shell of each heavenly body can be similarly accounted for, ! 

| supposing the shell and nucleus to be distinct and separate 

} from each other, instead of being conductively connected : 

/ but the relations between concentric spheroidical bodies 

affecting each other under these conditions, would be 

specifically different from those which prevail when they 

| are in the respective positions of the Sun and one of his | 

planets, or in those of the Earth and the Moon. 

According to our hypothesis, the electrical condition of t 

| a planet or a comet gradually changes as it approaches or | 

| recedes from the Sun. During its approach, it becomes 1 

! electrically like the Sun; and when the similarity of the A 

| electrical states of the two approximating bodies is com- | P 

! plete, they mutually repel, instead of attracting, each other. MG 

| This consequence would produce another, namely, the in- i 

creasing difference of their electrical states ; and when such | : 

f a difference has attained its climax, the planet or comet Viv 

may be supposed to be at its aphelion, and to return to the \ | 

Sun. Thus the difference in the electrical conditions of | | 

the two reciprocating bodies may be adequate to the pro- : 

{ motion of the locomotion ; and the locomotion may occasion ! A 

the difference of their electrical states; although this mode | i i] | 

of argument is not allowed in logic, since it seems to be ; »\ 

| ! what is called reasoning in a circle, it appears admissible in x i 

yy the automatic system of Nature, where a sort of perpetual } 

| motion may be maintained by the action and reaction of a | 

physical force ; and where two sets of phenomena may i A 

t mutually hold the relation of reacting causes and effects. } 

{ But this solar relation cannot be the specific cause of i‘) 4 

the magnetic or inductive reciprocity between the shell | | 

ee 
| ha 
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i fe and nucleus,—or between the many shells of the same dis- 

j iit tinct heavenly body, whose outer shell is the external limit 

eas of the category. As it moves towards, or recedes from, 

a the Sun, all its distinctly separated portions must be af- 

il fected by the common orbitual movement, and they must 

all be generally electrically positive or negative as regards } 

Pt the Sun. The only locomotive relations which we can 

' a imagine to be developed by their reciprocities in such a ! 

case, would be one holding an analogy to the revolution of ! 

a ; a satellite round a primary planet. It may be demon- 

} i strated, that Saturn’s ring rotates in accordance with the 

tet same subordinate system of relations to Saturn himself, as 

f | those of his satellites; and it will not be difficult to show, 

| that a hollow shell, completely surrounding a solid sphere, { 

il ii or another shell,—from which, however, it is as distinctly 

| i separated in space, as the ring is from the surface of Sa- 

i i turn himself,—would revolve round the internal nucleus, as 

| i if it were a flat ring or a satellite. Hence it may be sur- 

| mised, that one of the reciprocating effects of the in- 

| if ductive influence of the nucleus, would be the rotatory 

a) movement of the shell; but that when a heavenly body is 

i i i not thus divided, it would have no rotation. 

i F The rotation of some heavenly bodies upon their axes, 

[ | during their orbitual locomotion, is a phenomenon which | 

Fit has never been satisfactorily explained. General laws of 

, gravitation have been resorted to as causes of this species | 

1 it of movement, which do not appear to be universally pre- 

oh i valent. The diurnal rotation of Mercury occupies more | 

i time than that of the Earth; Venus nearly forty minutes 

Bea |i i less; Mars nearly forty minutes more; while that of 

i ie Jupiter is performed within ten hours, and that of Saturn | 

i ai 4 within eleven. This irregularity offers, at first sight, | 

: q a striking contrast to the harmonious generalisation of 

a Kepler’s law in regard to the orbitual locomotion of the 

| if planets, which determines that the squares of their periodic 

nd 
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i times of revolution are to each other, as the cubes of their } 

mean distances from the Sun. | 
¢ . ‘5 & | 

Again, with respect to the satellites,"—there is really | 

no rotation of the Moon in relation to the principal and wal 

reciprocating governor of its orbit, namely, the Harth,— ; 
although modern astronomers affirm, that she makes one 

! complete rotation during’ her revolution round it: but this | 
apparent rotation has reference only to the Sun. The 

| same remark applies to the other satellites: so far as we | 

can ascertain from observation, they always present the 

same face to their respective planets, although they may \ 
| seem to rotate to us, who are looking at them from points 

beyond their special and subordinate systems. Hi 

It is evident from these facts, that the principle of any | 

| heavenly body’s rotation on its axis, does not depend a 

| upon the direct relations between the Sun and his planets ; y / 

and our meditation upon the subject will suggest, that the Ny 
| . . . iat . | cause is connected with the special constitution of each ] 

. . | 
separate body. The absence of any real rotation in the ] 

Moon, not only suggests that the Sun can exercise no in- a) : 
‘ : ; 

fluence upon her in this respect, but that the Earth’s rota- They 
c x a3 a ‘ a 

tion does not communicate a similar movement on its axis 7 
. . . . iE 

to its own satellite. The general conclusion moreover, is, eel 

r that were it not for some cause peculiar to each rotating Ae, 
/ heavenly body, it would perform its revolutions without a : 

#4 any rotation ; hence it is an important question in astro- it i | 
e Ser a a 

nomy to ascertain, why rotation is made manifest at all. if / \ | \ 
| cs : ° | sy m The ancient astronomers main- the same order of calculations as | | 

| tained that the Moon does not those which prove that Saturn’s 
rotate. When mathematical sci- rings do not fall in upon the planet at 

\ ence was further advanced, a beau- in consequence of compensating or ef 
| tifully harmonious series of caleu- antagonistic forces. The existence ; 

lations was adduced to prove that of the harmony in question does } 
this opinion was false; but although not prove the original possibility in N | 
the mathematical theory account- either case. Many physical errors 
ing for the balance of the attracting have been, in like manner, sup- } | 
influences of the Sun and the Earth _ ported in opposition to facts, by cor- | ij 
upon the Moon in this instance is rect mathematical calculations. | is 
incontrovertible, it is precisely of | : 

| a 4 | i 

| | ap 
; 
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1 ie | Our data for the solution of this problem are as follows. 

te | 1. The non-existence of rotation in the Moon, in rela- 

i i | tion to the Earth. 

a ‘ | 2, The analogy between the rotation of the ring of 

ik ey Saturn and the orbitual revolutions of his satellites, which 

i | suggests that the rotation of every heavenly body is the 

| : | analogue of the elliptical orbitual movement of secondary 

i | heavenly bodies, revolving round it in accordance with the 

Wig | same general system of laws, as those which occasion the 

| | { | orbit of the planet itself in relation to the centre of the 

ih il | solar system. 

fr 3. The fact of the rotation of the Sun upon his own 

Hae | axis, although he is the centre of his system. oa. 

i 4, The hypothesis, that every apparently single hea- 

i ii | yenly body may consist of two or more distinct masses of 

' Sb) } matter one within the other, the intervals between them 

a | | being devoid of any aggregated or cohering atoms, which 

| i | would conduct the electrical or magnetic influence,—and 

i that the same laws of inductive reciprocity would prevail 

va ; subordinately between them, as prevail specifically between 

i " j Saturn, his ring, and his satellites,—or generally between | 

} Hi | Saturn and the Sun in the solar system. We have already 

i fa | attained this hypothesis by meditating upon the results of 

4 is the anticentripetal attractive influence of the mass of one | 

ia distinct heavenly body acting inductively upon the mole- 

ih uo | cules of another. 

mi) | 5. The phenomena of the variation of the compass, with 

i | respect to contemporaneous geographical observations 

ita, ii i | upon different portions of the surface of this globe, as well | 

! tg as to recorded changes in the position of the magnetic 

: Ht poles at any given point upon its surface. 

i he | In reference to such data, taking them in the above 

\ ( le order, it has been already remarked that what is called 

i ii a | the Moon’s single rotation during the period of its 

i revolution round the Earth, is really no absolute rota- | 

i | | 
Ah {ay | 

| 

| it | 
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tion. The same side of this satellite is always turned 

« towards its principal; and the slight oscillations which i 

i | have been satisfactorily accounted for by experienced 

| mathematicians, have nothing to do with the movement 

' of rotation, Any ball projecting on the felloe of a ai 

‘ wheel, when viewed from the outside, would appear to make 

GF one such rotation during the wheel’s revolution on its 

axis; but when that ball is seen from the centre of the } / 

\ wheel, it will always present the same side of its surface to 

\ the observer. The rule or principle of rotation is evi- 

dently the relation which such a ball revolving round the | 

nave, would hold to the axle of the wheel itself. When 4 

we consider the whole surface of the Moon as if it were ( 

this ball projecting from the felloe of the wheel,—the f 

Earth being the axis line of the wheel, and the Sun being | \ 

the point of observation beyond the felloe,—the rays of i r 

oul i the Sun must necessarily fall upon each part of the pro- it / 

jecting ball in succession, which would correspond with the | ) 

a . luminous appearance presented during one orbitual revo- | 1 

moll lution of the Moon: this, however, instead of proving that a 

i the ball revolved on its own axis, while it was carried i 

q round the nave of the wheel, would demonstrate the con- * | 

RY trary proposition, it i) 

; The fact, that the Moon does not rotate, in relation to 4 |) 

an the subordinate terrestrial system, leads to the inference i 

} l that the diurnal rotation of the Earth has no effect in ' 

we producing a corresponding motion in the Moon,—and by ai 

analogy, that the rotation of the Sun has nothing to do | 

§ with that of his planets. The only leading locomotive | 

ras | relations in either case appear to be those which deter- A) 

ave | mine the periodical revolutions either of a rotating or i 

pe non-rotating body round its principal in an elliptical os ( 

orbit: and supposing this to be the relation between ee 

ial Saturn and his rings, which promotes their rotation, we 4) 

cl may be enabled to satisfy ourselves that the apparent ro- Tha 

"i
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i | tation of any body upon its axis, is but a modification of 

i an orbitual movement occasioned by the same sort of reci- q 

iia procity as that which gives all heavenly bodies their orbi- { 

a tual revolutions. It may also suggest, that where a 

Bi, heavenly body has no rotatory movement on its axis, it is | 

hi i that which it appears to be,—namely, a solid mass; but j 

| i | that where it has a rotatory as well as an orbitual move- | 

| ; i ment, it consists of two or more detached and distinct 1 

i | bodies (a ring for instance hooping in a sphere, or a de- 

| | tached shell completely surrounding it), which occasions a “| 

| ! rotation of the ring or shell upon the same principle, as | 

ie that which prevails in the orbitual movement of planets 

t i with regard to the Sun, or of satellites with respect to the 

Me | primary planets. ’ 

i : If this can be established, we may affirm that the Moon 

Hr is solid,—but that the Earth consists at least of two wholly | 

I ! distinct. and noncohering bodies, an outside spheroidical i 

| iy shell and an internal solid sphere or spheroid. | 

| 2. The rings of Saturn have a rotating motion in the | 

: i same direction as that of Saturn himself, and in very i 

‘a | | nearly the same periodical time as would be that of the i 

ie ff revolution of a satellite, supposing it occupied the middle i} 

[ a of the breadth of the rings. ‘This period has been deter- 

i | mined by the observation of some of its portions which 

aa are rather more bright than the others, to be longer than | 

iv a the time occupied by one rotation of Saturn himself. Our 

, ' inference is, that the same general law as to “times and 

le | distances” prevails in the rotation of Saturn, of his rings, | 

\ iG and of his satellites,—and consequently that there is an 

aie analogy between the apparent rotations of Saturn and his 

! ine rings, and the orbitual revolutions of his satellites. 

1 ia | According to the analogy, the shell ought to rotate with 

i ( greater rapidity than the rings,” and the rings would per- 

We 
} | ay 2 Our calculations, however, will occupies more time than a satellite ' 

i il show that the rotation of any planet would do, if it were at the same 

ie 
i 

en 
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form their revolutions more speedily than any of the satel- 

‘ lites which are beyond. We are also justified in the | 

! assumption that the irregularities (which are called oscil- Fe 

lations in the rotations of the rings, under the supposition ey 

: that they move circularly) are mainly due to the elliptical | 

character of their motion, although it may be interfered 

with to a certain extent by external attraction, because 

! there would be perturbations occasioned by the inductive | 

fi influences of the Sun, of the satellites, and of the shell of Wa 

Saturn himself, which has a movement of its own: but | 

: most of the apparent irregularities would be disposed of, | | 

’ | if it were admitted that the rings move elliptically instead 

» of circularly. | 

The shell itself, according to this doctrine, would also a! 

i appear to oscillate, although to a less extent, because the 

} eccentricity of the ellipse which it would describe in rota- | i r 

a ting round the internal nucleus, must be very small. Still 4 fl 

if the doctrine be admitted, it becomes a necessary conse- | i 

f quence that the outer shell of every rotating heavenly ee Na 

body performs an elliptical revolution having the character Vy 

am || of a planet’s orbit in relation to the Sun, or that of a satel- | / 

' wy lite in relation to its primary planet, instead of rotating Ry 

: circularly as if it were a solid body. In such a case, a | (13 

cb | modification of Kepler’s law about the times and distances | | 

o FF might be expected to prevail, and the apparent rotation i‘. 

i of the whole body may only be the orbitual revolution of 4 A 

il its external shell, the internal nucleus acting as the pri- f i i 

S| mary body of its own special subordinate system. 1] i 

i 8. The rotation of the Sun upon his axis cannot be i | 

is supposed to be the consequence of his planets revolving i 

round him. It seems more probable that if his surface be aan | 

ih that of a detached shell, the same general law should pre- | 

y distance from the centre of the ber that the surface of a planet isa ; 

’ planet as that of the planet's equa- complete spheroid instead of a im 
tor from its polar axis. Thisappa- point, as will be shewn in relation 

| rent contradiction of our assump- to the rotation of the Sun upon his i: 
tion is explicable, when we remem- axis. is 
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an ) ; : : 
4 vail both with regard to the orbitual revolutions of his 

hil nat 
te | planets and to the rotatory movement of his own surface. 

i it Now, it will be found that if we apply the principle of 

is | Kepler's third law to the rapidity of his rotation (consider- ! 

[ vl ing a point on the Sun’s equator as the analogue of a 

Ff i planet,—the time or duration of its complete circuit, as | 
ln 3 : ! 

Pal that of the revolution of any of his planets,—and the 

; : length of his equatorial radius, as the distance of any 
Ks : a 

nn given planet from the Sun’s centre),—we shall discover cr 

\) the same general harmony as that which Kepler found in 

Bie his comparison between the squares of the times and the ’ 

he cubes of the distances of any two planets. 

Py It will appear, that the square of the orbitual revo- 

Me lution of any planet will be to the square of the period of 

ie the Sun’s rotation on its avis as the cube of that planet’s 
i Pp 

Ht i mean distance from the Sun, is to the cube of the Sun’s equa- ; 
Wa : : vee =! 

i i torial radius multiplied by 50,000. There are eleven 

| Wi known planets which revolve round the Sun, and in each 
DUA | . z e 

|) ] case the difference as to the result is shown in a small 

Hany fraction. The general conclusion is, that the sum found, 
| on 

eae 
a | i it © Applying the principle of Kepler’s third law to Mercury and Ura- 

i nus, the planets nearest to and farthest from the Sun, we find the 

ae following satisfactory results: our data, it must be remembered, are not 

H ra ; precisely ascertained. 

| rv Orbitual Period of Mean distance 
mig period Sun’s rotation _of Planets from 

; ith i \ ore in days. the Sun in miles. | 

_ 87,962 : 25,502 :: 87,000,000 : 4257112152398429895270 Mercury 
ea 30688,712 : 25,50? :: 1832,000,000° : 4245213165038364539424 Uranus 

ne Aap ah SS } 

4 i | 0011898987360065355846 Difference | 
i ai pase SEE ee | 

i) 4251162658718397217347 Mean | 
a | Cube of Sun’s equatorial semidia- 

He es | meter multiplied by 50,000. Semi-6 4259200000000000000000=440,000* 
i” ra diameter taken at 440,000 miles. 50,000 

4 it Bit Difference between the mean of the, —————-——-——_—_—_. 
We results given by the above equa- 

eign | tions, and the sum ohtmned by 
one multiplying the eube of the distance 

te | between the Sun’s centre and a 000.8037341281632782658 

He He) point on his equator by 50,000; 
ua 0002 in the case of Mercury; 0014 | 

ie i in the case of Uranus. eee 
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| instead of being the cube of the distance between any j 
point upon the Sun’s equator and his centre, is fifty thou- a) 

| sand times that quantity; therefore the movement of such } 
a point is less rapid than would have been the case, had ' 

; the point been the centre of a detached planet. | 
As the sum thus indicating the rotation of the Sun is a 1 

general quantity, whatever may be the planet with the 7 
e | duration of whose revolution it may be compared, the re- 

| sult is quite as wonderful as that discovered by Kepler, | 
: because it is in harmony with the same general principle. j 

‘When we meditate, however, upon the great difference f f 
between the revolution of a spheroidical shell around a | [ 
within-contained central body from which it is detached, 4 t 

ae! | and that of so comparatively small a revolving body as any mt 
tye of the planets beyond the shell, we can understand that hh 
ia § the same moving force must act very differently in the two ih 

1 cases. The assumed point upon the Sun’s equator must } | 4 

al be moved with the mean rapidity of the whole shell: had | ih. |b 
ut it been an isolated point close to the poles of the shell, its si 

velocity would have been incalculably small, and if it had | 1 i 

f | been immediately over the poles, the rapidity of change of aha? 

ot place would have been absolutely null, This consideration j i 
alone is not sufficient to account for the difference; but it Al 

| leads us to the calculation of the diffusion of the force over i A 
oot the whole surface of the shell, the general or mean energy | Aes 

| of which is shown by the rapidity of any point at the a) 
yr greatest distance from the axis of rotation; and it demon- | | ; 

; strates, that many more times the quantity of foree would eA 
\ be necessary to give the same ratio of movement to the | 

i entire shell, than would be necessary in the case of a planet At 
| if it were at the distance of the Sun’s equatorial radius | é 

from his centre. yh 
‘When this idea is applied to the rotation of other hea- ih 

venly bodies, in accordance with our hypothetical method 4 

of accounting for that sort of astronomical motion, we may OM 

; eis 
}
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i i probably discover a rule for calculating the specific gravity | 

is j of the outer shell of each body in relation to its within- 

| contained nucleus, and also for ascertaining the depth of { 

hae the shell itself,—supposing we knew the general difference ‘ 

i | of rapidity of a merely superficial shell, as compared with 

ee that of a flat ring like those of Saturn,—or of a satellite. ‘ 

| ii This general difference would represent the collective 

[ns force (without taking into account the density of the 

Mi | surface portion) acting upon a complete shell with an 

Mi energy increasing from zero, in relation to the distance 

fa from its poles to its equator,—supposing the force to 

if ri be at its maximum at the equator and to be absolutely 

al null at the poles. We shall find, however, that in 4 

| fl three systems of satellites,—namely, those of the Earth, 

i | Jupiter, and Saturn, in which we can compare the rota- 

Le tions of the subordinate central bodies with the orbitual . 

i i f revolutions of their satellites—the difference, as regards 

iE each system, is a variable quantity. Our inference is, 

Hi i that if the hypothesis be correct, and the same general 

( i | laws of motion prevail with respect to the rotation of the 

| " outer shell of a heavenly body and the revolution of its | 

' I i) satellites,—there must be a difference between the relative 

f a conditions of the shells and of the within-contained but | 

: Al detached central portions of the Sun, the Earth, Jupiter, 

| mi and Saturn. These differences, however, are regulated by | 

i | " a progressive law of numerical proportion, which is as 

iy i) harmonious as that discovered by Bode; and it seems to 

litte, be of the same order. 

it | . When we apply this rule to the relation between the 

! if i, periods of the Earth's rotation on its axis and of the 

hi ite Moon’s revolution round the earth,—we find that instead 

: a of the result being equal to 50,000 times the cube of the 

| . Earth’s radius, it is not quite 290 times that cube. 

il al Again as regards the rotation of Jupiter upon his axis and P 

} lh a the revolution of his satellites, the excess in favour of the 

ee 
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| satellites would be nearly about 12. But as regards the 
‘ | relations between the period of Saturn’s rotation and the | 
- a revolution of his third satellite, the excess would be little } 

| more than 4. If we base our calculation upon the square 
: of the time and the cube of the distance of his seventh wi 
| satellite, the excess would be greater; but that satellite Bh 

te is not in the plane of the ring. { ‘ 

We therefore find as a general rule, that the excess 1 

a || given by the equation diminishes, in relation to the dis- | 

Va tance of the rotating planet from the centre of the solar 

i system,—in other words, that the rapidity of the rotation | i 

ve | of a principal is greater, when compared with the revolu- { 

te tion of the secondaries, in proportion to its distance from } 

in the Sun, when we calculate according to the rule laid down | i 

ith, by Kepler. \ 

: It is evident from these calculations, at: ‘ 

| 1. That there is a direct relation between the rotation hh 

ris of a heavenly body, which is the principal of any system, | i 

8 and the orbituwal revolutions of its subordinates. | { 

2. That although this general rule is modified by some a q 

if special law, which determines that the rotation of the a 
oe Hib ribie- ae 

; principal should depend upon its position in the solar aa 

i system,—all its subordinates or satellites revolve round it, | j | s 

not according to a ratio common to the whole system, but | | / 

os to that which is peculiar to itself: yet the ratio special to a 

in every planet, holds a relation to the distance of that body al A 

i from the Sun. { j ' 
, 3. That the proportional rapidity of the rotation of a a 

i planet (when compared with the revolutions of its satel- | 

i lites) increases as it is more distant from the centre of the | 

i solar system,—and that if we could measure the rotation of wey 

M Mercury, Venus, and Mars (which have no satellites), by | / 

md the same test, we should probably find, that the ratio of a 

their respective rotations has nothing to do with their ae 

y 

|
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it | apparent diameters, or with the influence of the Sun, or } 

i | of his rotation upon them. | 

his 4, That, supposing the rotating portion of a planet to | 

7 i be a shell distinct from an internal nucleus, and less dense 

i \ in proportion to its distance from the Sun, while the in- j 

He terval between it and the nucleus has gradually become 

Wee | greater,—we attain a conclusion which is completely in j 

| i accordance with the hypothesis of La Place about the 4 

i | | present condition of the solar system,—with that advanced / 

| in the present treatise, about the gradual increase of the 7 

| interval between the shell and nucleus of each planet, in 

jl proportion to the presumed duration of the period of its 

i ! | individual existence as a distinct heavenly body—and with | 

bi | the observations from which it has been inferred, that the { 

Mi | specific gravity of Saturn holds no proportion to its bulk, 

Mi unless we suppose it to be a solid consisting of matter 

Wage | which is not heavier than cork. 

ii | It also appears from these inferences, that the surface 

| ! | of the Sun is acted upon less energetically by its internal { 

: | nucleus, than is the case with regard to the analogous ac- i 

Hi | tion going on between the shell and the inner body of any } 

| i planet in his system,— and consequently, that the specific 

Bh ; gravity of Saturn’s nucleus, does not hold the same pro- | 

Ae a portion to that of his outer shell, as that of the terrestrial j 

: ia, nucleus to the superficial portion of this Earth. But on ! 

i fe the other hand, the same reasons which. lead to the sup- 

i | position that the visible portion of Saturn is detached from j 

i i the inner portion of that planet, are equally applicable to 

' "| the Sun. According to such conditions, it is in harmony 

Nail with the known laws of astronomical dynamics that the 

Mh apparent rotation of a heavenly body is an orbitual revolu- i 

A fea tion promoted by a reciprocity between the inner and 

Hy a outer portions of the Sun or planet,—and that the move- 

eC ment is elliptical instead of being circular, although the 

Hi) | 

We | 

i | 7 
| | -!
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eccentricity of the ellipse thus described might be scarcely , | 
appreciable by observation. q 

The disturbing forces so beautifully elucidated by ma- i 

4 thematicians, may have greater perceptible effects than 
} those occasioned by the elliptical motion of the surfaces of 

iy the rotating heavenly bodies. All the planets are un- 
I doubtedly disturbed by the interfering attraction of the 

e Sun,—of other planets,—and of their own satellites; and 

58 the ring of Saturn may have a perceptible effect upon 

1 the rotation of the surface of that planet: but the Sun 

i is so enormously larger than the planets, and the eccen- 

‘i tricities of the ellipses of all the planets are so small, 

a that this great central body of our system is peculiarly { 

a appropriate to any general observation in reference to t 
; the problem of the rotation of the heavenly bodies. | 

tt The same consideration militates against the probability, it 
that their rotation could have any measurable sympathetic A 

effect upon him; and even if they were larger than they iW 

ail are, all analogical reasoning is against the supposition that ) 

o the Sun’s rotation depends upon the action of external an 

ri | causes,—since the rotation of our own planet, which is so Hr i 

i much larger than the Moon, has no evident effect upon , 

. our satellite, who moves without rotation in her orbit 7 

tk { round the Earth, as if she were a projecting point in a | I 

tan continuous ring, or in a spherical shell. } A 

au 4. The detailed arguments advanced in preceding pages 

“di preclude the necessity of reverting to the astronomical hy- i 
i & pothesis,—that all spherical or spheroidical rotating bodies / | 

i Bl may consist of two or more distinct parts, which are not 

i § connected by the attraction of cohesion, or by the general 
9 and exclusive centripetal gravitation which determines the iy 

f specific weight of any substance upon the Harth’s surface. | d 

The rings of Saturn appear to have their own special : 
| centres of conductive or cohesive gravitation, supposing 

| each of them to be a continuously connected body: but : 

| 
| 
| 1 
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i | the body or surface shell of that planet is in subjection to i 

iit | another peculiar centre of centripetal cohesion. Between 

i ; the rings and the surface of Saturn, there is no such cen- 

y tripetal tendency, although they may be mutually amenable 

to the reciprocally alternating influences of inductive at- 

| | traction and repulsion; but the possibility of the rings { 

i “falling in” upon the surface of the body, cannot be ad- j 

| | i yanced, without imagining that electrical or magnetic re- 

I } pulsion is a nonentity in astronomical dynamics. 

' | 5. The magnetic phenomenon known by the name of the 

| | variation of the compass, may also aid us in the attempt to 4 

aa solve this problem, when it is considered in relation to the 

if \ hypothesis already submitted to the reader, about the pro- 

i bable existence of more than one distinct and detached | 

Hf mags of matter within the apparent circumference of the j 

i, Sun and the primary planets. We have already supposed 

} i the probability, that the planet which we inhabit is com- 

th posed of an external shell and a nucleus, which are not in 4 

i contact with each other ; should this notion be correct, we | 

Mca find no difficulty in the assumption,—that the magnetic i 

i | needle is in reciprocity with the inner or most dense and | 

Hi iy | heaviest of these two distinct bodies—that what are called i 

an the magnetic poles of the earth, are those points on the ! 

i lee outer body or shell, which are immediately over the poles 

fil iy of the internal nucleus—and that the variation of the compass 

: hi j is to be attributed to the secular change in the relative posi- ] 

' tions of the two sets of poles. : 

mi The changes which occur in the relations of the equator 

ty, \ and the ecliptic suggest an analogy to this assumed revo- 

p ‘i iil: lution of the poles of the inner nucleus round those of the 

it i external shell which we consider the true poles of the earth. 

pete All the experiments of Hansteen and Duperry upon the 

' ea dip of the needle, and those of Barlow upon the mag- 

i i netic properties of a ball or shell of unmagnetised iron, 

| concur in the support of such a speculation ; and in the 

ie, 
} / 
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t latest voyages of discovery, the south magnetic pole has iM 

, been determined to be antipodal to that in the northern 4 

| hemisphere. | ; 

It has been stated by one of the most scientific naval y 

i officers of France, M. Duperry, that the dip is a constantly | i 

fs increasing quantity as we advance from the magnetic , 

I | equator to the magnetic poles; and that the nodes of this : 

\ | equator are exactly opposite each other, one in the Atlantic, . 

| the other in the Pacific, being nearly on the great circle of 

f the meridian of Paris, in 1830. Both Morlet and Han- 

steen affirmed, that the magnetic equator in the Atlantic 

i is wholly to the south of the terrestrial equator; and that : 

ne the node is in Africa, where the terrestrial and magnetic { | 

equators bisect each other. The difference, however, is not i 

essential, more especially as the nodes move from east to ; | 

: west; so that M. Duperry’s accurate observations, made 1" 

| with Hansteen’s charts before him, support the general 

! hypothesis of the Norwegian philosopher; while they } ‘ 

make the symmetry between the two parts of the equator ' 1 

more exact than had been previously imagined, even by | 

Hansteen. it 

The magnetic equator, it is true, is a little affected by | 

the neighbourhood of islands, and still more so by the con- y) 

tinents over which it passes; but this is corroborative of | | 

i the hypothesis, that the greater influence of the internal or i 

ne more condensed portion of the earth, is interfered with by A 

the magnetism of the shel/; while it demonstrates, that fi } 

| the projecting solid parts of the shell are capable of gener- in 

ating a greater degree of this counteracting force, than its i. 

{ liquid portions. This may be attributed to a special or } 

| local influence depending on the quantity of iron and other 1 

4 magnetic matter distributed throughout the continents, or | d 

| in the larger islands. 

After having considered the hypothesis of an internal ae 

; nucleus being the magnetising body under ordinary cireum- | 
: i, 

| 

| (
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i | stances, in reference to the dip, let us apply the supposi- i 
Hie tion to the tranverse variation of the compass. When an 

be iron shell or ball (which is suspended above a magnetic 
iia needle) is gradually lowered, it affects the south pole as a | 

| disturbing force, which is important as establishing an 4 
i analogy between it and the magnetic currents on the sur- q 

face of the atmosphere, or of the outer shell of this globe: i 
| | but this experiment of Barlow suggests another analogy i 
hi | which aids our endeavours to understand the influence 
lh. of the internal nucleus itself. He found that the attraction j 
| of the south pole towards the descending ball, increased 4 
(ae with the descent, until it attained a maximum ; after which, j 

| the attracting influence decreased, until it ceased to exist 

1 when the descent of the ball had attained another fixed ’ 

il point in relation to the needle. Dr. Barlow inferred, that j 
| i) in every ball or shell of plain or unmagnetised iron, there 

i | exists A PLANE OF NO ATTRACTION, or one in which the ball 

| | | exercises no influence on the magnetic needle. 
| ! Now this is precisely the case as regards the variation ‘ 
i H of the magnetic needle. If we assume that there is a line 

! i i between the magnetic poles, in which the internal terres- | 

Tea trial bedy exercises no influence, we can explain why, when 

| a compass is on that line, the needle should arrange itself ! 

i ‘ | due north and south in the direction of the weaker mag- ! 
a i netic current or that of the awis of the shell. But the line 
Pe of no traversing influence, as regards the nucleus, is not @ | 

‘il i complete circle, — deviations being occasioned in this in- 

wy stance, as in that of the magnetic equator, by the inequa- 

i i lity of the earth’s surface and the nature of the high land, | 
i which may contain many special seats of magnetic force ! 

/ | | capable of disturbing the regularity of the circle. 

ol The line runs with very little irregularity from the mag- 

: i | netic pole in North America, where the dip is 90°, across 

Bh I] Hudson's Bay, Canada, the state of New York, the part 

of the Atlantic ocean between that coast and the most 

| i western district of Brazil,—which it leaves at Bahia,—to- 

I | 

Ty | i | 4 
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wards the south, over the Atlantic, until it meets the newly- 

discovered Southern Continent, and reaches the antipodal | 

point of the north magnetic pole, where the dip has been 4 

t found at or near 90° by recent navigators. If we compare | 

this line with that of the great semicircle between the two i 

t magnetic poles, we find that there is a slight deviation 

from it towards the east—as the line ought to touch Bar- 

badoes, and strike the South American continent near the 

mouth of the Amazons, leaving it at Rio Janeiro instead 

i of at Bahia. Still the deviation is very unimportant; and 

| we may infer that the regular force of the internal mag- 

| netic nucleus is interfered with by the neighbouring high ot ia 

‘ land of the American continent, which almost extends from { 

| one pole to another. Not so the other half of the great li 

| line of xo variation on the Asiatic side of the world. i 

) According to the best observations, the line of no varia- i ‘ 

i tion proceeds from the southern magnetic pole to the coast , 

| of New Holland, (which continent it traverses from south to | Ly 

! north) and then seems to be governed, in passing through the 

East Indian Archipelago, by the great mountain chains or ; | 

high land of Borneo, Java, Sumatra, Ceylon, and India: in i / 

| this respect it holds the same relation to terrestrial irre- y 

i gularities of surface, as it does in the opposite hemisphere | ] 

i to the great American chain: the repulsion of the line | || 

however being to the east of the American chain, while it i 

is to the south-west of the East Indian islands and India. ) A 

The great circle is altogether distorted in these regions. a 

: In Dr. Barlow’s map it enters India a little above Bombay, } / 

: and appears again in the China sea, passing in a north- | 

} easterly direction between the Japan islands and the Asi- 7 

atic continent, which it enters obliquely, not far from the 4 

Amoor river. It then turns to the north-west, rounding i) 

the high lands of central Asia, and after sweeping again i} 

a in a southerly direction, it assumes a northerly course, 4 

leaves the continent near the entrance of the White Sea, if 

} 

i"
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| passes to the Hast of Spitzbergen, beyond which towards 

: the north it may be supposed to cross the polar regions 

| and to lead to the magnetic pole in North America. 

i | Now we shall find that the two great curves described 

' | by this line of no variation in the eastern hemisphere, co- 

! | incide in a remarkable degree with the two masses of land 

re round which it sweeps; and the inference, that the irregu- 

H larity of the line is occasioned by the accidents of the 

hi earth’s surface, induces an opinion, that the mariner’s 

Nt compass is subject to the influence of three general causes 

i of control ; namely, the interpolar currents of the internal 

i nucleus—that of the same currents on the external shell— 

in and that of eminently magnetic masses of matter, which 

| are scattered in terrestrial regions rising above the ordi- 

| nary level of the sea. By far the greater portion of the 

| solid layers of the terrestrial shell are covered by the even 

| surface of a fluid, which seems to prevent the subordinate 

| ! mineral magnets from interfering with the influence due to | 

i ! the internal nucleus, or to the external shell,—both of 

it which are in reality distinct and independent magnets. 

! ' The intensity of the magnetic force has been measured | 

/ | with much care by Hansteen; and his observations upon | 

Hie this point mainly induced him to arrive at the conclusion, 

i ‘ that there were four instead of two magnetic poles: he 

’ ' : found, that the intensity of the attraction when measured 

Me 1 \ by the number of oscillations in a given time, indicated the 

f | i existence of two poles in the northern hemisphere; he . 

ae placed the one in America and the other in Asia; and 1 

f i supposed that both were in the same parallel of latitude, 

i and exactly opposite each other. 

i i i If we make allowances for the deviation occasioned by 

' \ the American chain, which inclines the line of no variation 

| | to diverge a little to the east out of the great circle of the , 

ii | magnetic poles, we shall find that Hansteen’s assumed po- 

: sition of the American pole (obtained by calculating the 

i. | 
| : | 

he | 
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differences of intensity of transverse variation, and of the 
dip) will coincide very nearly with the point in North 
America, where it has been found by actual observation. 

But when we apply his deductions to the hypothesis of 
; the internal nucleus, the necessity for the existence of his 

four poles disappears. Supposing the Boreal and Austral 
| magnetic poles to indicate the points on the earth’s surface, 

which are immediately over the axis of rotation of the in- 
: ternal nucleus—it is evident that the intensity of the force 

R of either pole would so act upon needles on the surface of 
| the external shell, that it would offer no appearance of uni- 

- a formity. If, for instance, an observation were taken lati- ; 
tudinally opposite the American magnetic pole (under 

} which, we maintain, is the northern pole of the internal I 
mass of matter which partly composes this earth)—af the 
point fined upon by Hansteen for his Asiatic pole—the needle 
would be acted upon in a peculiar and complicated manner. 
Tt would be in the plane of no transverse attraction, as re- 

f gards the internal nucleus; or according to usual language, MM 
it would be in that of no variation: it would not be affected 
transversely by the nucleus, but it would point due north 
and south, because it could be only amenable to the inter- | 
polar currents of the external shell. Still the dip would 
be very considerable towards the pole of the internal nu- | 
cleus, because the northern end of the axis of that body 
would be opposite on the other side of the concave surface of \ 
the shell. i { 

The neighbourhood of mineral magnets in the mountains et 
, of the vicinity, would also have an influence in the northern 

hemisphere, which would not prevail in the southern; thus i 
explaining the fact noticed by Hansteen, that the intensity A 
of the magnetic force was less in the south, where the ocean 

predominates, than in the northern parts of this globe ; 
while it is obvious, that, under such conditions, his obser- ; 
vations about the irregularity of the relations of the dip I 

| 
i 
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| and of the intensity—are equally capable of being verified 

by theory. 

ls In addition to these arguments in support of the hypo- 

| | thesis which dispenses with his Asiatic magnetic pole, we 

' ! may take into account many other conditions, which are as 

f yet unknown quantities ; such are the results of the action 

! | of the external polar influence upon a needle exactly oppo- 

\ | site in the sume parallel of latitude, as regards the dip pro- 

H | duced by the nucleus; and in our computation of such 

es results, it must not be forgotten, that there is a plane of 

; no attraction as regards the transverse variation, on which 

al plane this Asiatic pole of Hansteen is placed. 

i. That the Sun has an inductive influence upon the deve- } 

! lopment of the magnetic properties of the earth, is proved 

iW by observation ; but this influence, instead of promoting the 

i | magnetic currents, diminishes them. Magnetic intensity is ] 

/ '] at its minimum in June, and at its maximum in December, 

\ if in our hemisphere, as regards the year; and at its mini- 

a mum when the Sun is on the magnetic meridian during 

ay | the day. This counteracting effect is in harmony with | 

ee ie the great system of antagonism, which prevails when in- | 

ee ductively promoted gravitation is the result of reciprocity 

| between two such bodies as the sun and the earth. We 

p have every reason for believing that the Sun’s magnetism 

: i | is vastly more powerful than that of the Earth, in propor- | 

i tion to their bulks, and for assuming upon general principles, 

| f q that his influence tends to lessen the intensity of terrestrial 

I i magnetism, instead of increasing it. Every argument, 

b therefore, is against the supposition that the Earth owes 

on i Hi its physical magnetism to the Sun. | 

f \ That there is a special magnetic superficial impulse con- 

i i yerging towards the poles in every body, and that it is | 

! ' t ! occasioned by galvanic impulses which circulate completely } 

iN | i : round the body at right angles to its poles, seems indis- h 

Pf | putable. The production of this sort of galvanism is a 

f ih | | 

a . 
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most interesting subject of inquiry; for this force is not 

to be confounded with simple electricity any more than 

with the interpolar currents which it generates. There are 

evidently many sorts of galvanic currents. A special cur- 

: rent may circulate round every particle or corpuscule which 

constitutes a body; at all events it must circulate round 

ft every minute magnet according to Ampére’s theory: and in 

E that case it must have some conductive relations to other 

bodies with which it is in contact. This necessity has been 

I already noticed in reference to the electrical experiments 

which explain the inductive chemical processes of nature, 

when they are hampered by conductive conditions. The 

: most transcendental species of the galvanic energy would be 

i¢g more properly termed geological or astronomical, when, as i 

tl a semi-inductive superficial current, it flows round a hea- 

i venly body unimpeded by atomic matter. But although 

all sorts of galvanism produce the interpolar currents, and 1 

P we are justified in classing them under the same general ! 

y head, there is an independence of position as regards the i 

surface of each distinct heavenly body, which gives an as- | 

tronomical importance to its general galvanic and magnetic it 

i currents; while those of the separate magnets which are | 

only portions of it, however they may be influential in the | 

s balance of attractive power, can only be considered as che- | 

. mical or subordinate physical phenomena. These minor ry 

5 magnets haye an undoubted influence on the magnetic I | 

needle, as has been already shown ; but the two great ter- M 4 

restrial magnets are the external shell and the internal Be 

$ nucleus of this globe; each of which is, as we assume, a 

distinct heavenly body separated from the other and from ' 

: all stars or planets, by regions of ether, or non-atomic " 

8 matter. Their action upon the magnetic needle differs . 

from that of the minor magnets. The internal nucleus of | 

the Earth must be as free from contact with other bodies, i 

‘ as the external shell is ; it could not have an independent i 
" 
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) i) motion, if it were not wholly detached from that hollow rr 

i) envelope which conceals it from our view; and the inde- 

ea pendence of its motion is proved, if we admit that its axis, 

i | oscillating round that of the shell, causes the precession of 

i the magnetic needle’s variation: in this case (as in that of 

i | Saturn and his ring), there can be no conductive influence. 

i As regards the external shell, we have every reason for 

\ supposing that the seat of its general magnetic influence is 

| superficial to the whole body outside the atmosphere. Its 

tl i action upon the needle is indwetive, but the induction is of 

i the same mixed nature as that of ordinary electrical induc- 

' j tion, which we observe in our experiments made in an 

fl ik atomic medium. 

ra Aeronauts have found no alteration in the direction of 

| the magnetic needle when at the height of ten thousand | 

i feet above the level of the sea; and at nearly a thousand 

| ii feet below that level, the miner observes no difference, | 

‘i i which would lead us to imagine—that the force which makes 

[ i the magnetic needle assume a direction parallel to its own 

‘ i current, does not act as powerfully in the middle of the air | 

: ie above as in the solid layers of the Earth beneath. In 

til reality it is neither in the one nor the other of these atomic 

, i substances, because it is an agitation of the ether itself, or | 

| | of the non-atomie coating of an atomic body which gene- 

i a, rates the influence. When we look to the extreme surface 

i, of the gaseous atmosphere for the seat of one general 

| | i magnetic influence, and to the outside solid layer of the 

i i internal nucleus for the seat of the other,—we meet with | 

| i: no difficulty in accounting for all the phenomena of terres- 

ail trial magnetism; but we must not forget to take into 

4 { account the interference of those occasional agglomera- | 

ist i tions of metallic matter upon the earth, which are so many | 

f | magnets, capable of disturbing the regularity of the greater | 

iM i | magnetic influences of the external shell and the internal \ 

( | nucleus of this globe. 

‘Weg i 
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ec It must also be inferred, that the inner or concave sur- 

| face of the terrestrial shell has its own internal envelope of 

non-atomic matter which is agitated by interpolar currents, 

| and is therefore a sort of internal ethereal or non-atomic 

atmosphere of the shell, which must be distinct from the 

| mass of ether occupying the interval between the shell and ( 

nucleus. A solid body however, such as the nucleus may 

io be presumed to be, can only have an external envelope, and 

i in this respect it must differ from a hollow shell, where the 

atomic aggregate is presumed to have an internal as well 

as an external coating of non-atomic ether, each of which 

undergoes its interpolar agitation and has peculiar attri- i, 

butes « istinguishing it from the mass of ether which sur- 

| rounds it, or that general portion which is contained within i 
its concavity.? 

Now if we apply the analogy of the opposite states of 

electricity, (which belong to a charged Leyden vial), to the i 

3 terrestrial shell, we may understand that the polarities of 

the envelopes on the convex and concave surfaces of the . 

shell must have opposite conditions, both of which may 

I exercise an influence upon the magnetic needle: and this n"' 

will account for many magnetic phenomena independently | 

of the existence of any nucleus, more especially as regards 

. the aurora, which may depend upon some as yet unknown i 

causes connected with the relations between the inner and 

outer envelopes of the shell itselfa It will also suggest, a 

that the opposite polarities of the shell and thenucleus, are not ( \ 

those of the envelopes of the respective external surfaces, 

: but.of the internal surface of the shell and of the outer or a 

P The ultimate atom, although south pole of the dipping needle, a 1 
‘ hollow, is not supposed, in our ge- phenomenon indicating the predo- 

neral hypothesis, to contain any minating influence of magnetic 
} material substance, but to be an currents generated on the inner or 

absolute void. Such an hypothesis concave surface of the shell, where i 
will not admit of the existence of the magnetism has polar attributes H 
the internal envelope. which are opposite to those of the A 

4 The aurora borealis affects the external surface. 1 

i | -
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| only uninterrupted layer of agitated ether surrounding the 

. | nucleus. The result of this mode of reasoning would be 

i | the conclusion that the dominant north pole of the shell has 

i the same polarity as that of the north pole of the nucleus. 

i i Unless we adopt this doctrine it will be difficult to ex- 

i | plain, why the magnetic needle does not change its poles 

; i when it is in the line of no variation, and is exclusively 

thy affected by the shell; but if such a relation of magnetic 

| | polarity be admitted,—it follows, that whether the needle 

! be under the influence of the shell or the nucleus, there 

will be no manifestation of an opposite polarity ; in either 

i i case there would be the same general appearance of reci- 

i I procity, because the corresponding poles of the shell and | 

Yl nucleus, would exhibit the same affinity for the same pole } 

i, of the needle. 

} The identity of polarities upon the external surfaces of | 

iy all the distinctly detached masses which are included | 

' i within the envelope of any apparantly single heavenly j 

{ f body, would therefore prevail, whether the Sun or any of | 

aa cf his planets consisted of only one shell surrounding a | 

i i i nucleus, or of many such shells one within the other, the | 

| nucleus in every case being the dominant mass. | 

j a The preceding remarks upon the probable eauses of celes- 

| i tial orbitual motion, refer them all to one general principle, 

‘| t which is, strictly speaking, an electrical force occasioning | 

" Mf the alternate mutual attraction and repulsion of bodies 

| , | constantly changing their inductive electrical relations to 

: I each other. One of the most obvious concomitant physical | 

‘i » alterations in the physical state of a body, which is some- 

ae , times nearer the Sun than at others, would be a change in : | 

at its calorific conditions. As the planets move in elliptical ] 

i i orbits, the eccentricities of which are comparatively small, | 

" ! they may not undergo consequent variations of expansion } 

Bi i | and contraction as regards their general bulk, to any per- \ 

| { ceptible extent; but the comets, whose orbits are for the 

ie 1 

a) 
he | 
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| most part extremely eccentric, ought in accordance with 
this doctrine to be greatly expanded as they approach the 

Sun, and condensed as they recede from him; and we can 

conceive a necessity for the vaporisation of the greater 

: part of the cometary substance, when a comet is at its pe- 
rihelion, as well as for the gradual change into a liquid or \ 

solid state of such vaporized matter, at the aphelion, more 
| especially where the ellipse has the eccentricity of the | 
| comet of 1680. 

Independently of this variation in its calorific condi- 
tions, we can understand that the same law, with respect j 
to inductive and general anticentripetal attraction, which j 
promotes the great tidal wave of the earth’s ocean and 

‘i | : atmeosphere,—would determine that the form of a comet 1 

should be affected by every heavier body near which it 

passes, when the greatest portion of its own substance is 
P in gaseous state; and that when near the sun, a cometary 

body should have the outline of an ellipsoid whose major . 
| agzis would be in the direction of its radius vector. i 

The peculiar appearance of a train or tail in such a ‘ 
case may be an optical illusion. The nucleus of the comet nt 
may occasion a faint eclipse or comparative diminution of 
the solar light immediately behind it; and the light | 

reflected from the inner surface of the vaporised substance | 
which would surround this darkened cone, may be refracted* 1 

: in such a manner as to affect the eye, which would not / | 
3 le a 

* This is shown satisfactorily in his position, he will see a ray of A 
the effect produced upon a dense light produced by the interference 
fog at night by the street lamps in of the opaque corner of the lamp. i 

" London, and still more completely It will move, and increase or dimi- 
by those in the squares. The light nish in intensity. Should he be ex- | 

1 of the gas-lamp in such a case re- actly upposite the lamp, he will see i 
presents that of the Sun,—the cor- two distinct and opposite pencils of 
ners of each lamp at its angles hold light in the fog beyond the frame- 
an analogy to the nucleus of the work of the lamp,—but immedi- i 
comet,—and the fog may be consi- ately around these luminous pen- i 
dered the counterpart of the rarified _cils, he will not perceive any light, i 

: substance of the cometary body. beyond a very restricted distance i 
Accordingly as the observer changes from the central flame. H 

| i | i
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otherwise perceive any vaporized portion of the entire 

! body. This may account for the tail appearing on the . 

| i side of the comet the ‘most distant from the sun; and” 

i i, where there are many such trains of light seemingly fol- 

; lowing the comet, the constitution of the nucleus itself, or 

f ) of an irregularly formed layer of denser substance than its | 

i i general external vapour, in the immediate neighbourhood 

i i of the nucleus, may occasion many slightly darkened sha- 

i i) dows, each of which would be surrounded by its own 

he apparent tail. 

4 It is not however our object to enter upon the difficult 

1 problems of the theory of comets, but only to show that 

itl we may explain the appearance of what is called the tail of 

} i] a comet, by applying general principles to the phenomenon, 

ie | and by supposing that the outline of the expanded comet 

ia) is an ellipsoid, the gascous portion of which is only percep- 

i tible where it surrounds the shadow of the nucleus. Still 

\ ; it is important to discover a method of explaining that the 

i i visible portion of the immense atmosphere which surrounds 

ai the nucleus may never be separated from the mass, but 

\ | H may always accompany it as the atmosphere of a planet 

f r ; would do; because the hypothesis that the matter of the 

7 tail flies off from the cometary mass during its revolution, 

| y is contrary to the principle of cohesive or centripetal gra- 

hal i} vitation, more especially when the whole mass is expanding | 

| Ae / instead of contracting. | 

i j i Our modification of La Place’s theory about the sepa- 

i / ration of rings or zones from the Sun, is based upon the 

f Bi assumption that his constituent molecules are constantly 

i ! i undergoing a secular contraction, and that an external or 

\ i anticentripetal attractive force hinders all his substance 

‘ : from remaining in a state of conductive cohesion. There 

| i / are no reasonable grounds for concluding that oblate } 

aN } atoms in that state can be disjoined, unless it be in conse- 

fl . quence of an inductive energy of reciprocity with some other ! 
ei. 

i 
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heavenly body; but in the supposition that the substance 

of a comet’s tail radiates into space and is dispersed, no 

attempt has been hitherto made to prove that this is pro- 

moted by the influence of gravitation. 

The comets of our system may have been originally 

: ejected by voleanoes scattered over the Sun’s surface, and 

such volcanic action may be attributed to chemical acci- 

dents of juxtaposition, affecting the various and compli- 

cated sorts of substance which constitute the Sun himself. 

It is one of the opinions advanced in the present treatise, 

that there can be no cohesion between heavenly bodies, or 

portions of the same heavenly body, which have been com- ( 

pletely disconnected in Space. It would be in accordance / 

with this doctrine, that, if the eruptive force of a solar H 

f voleano be sufficiently energetic to project any atomic sub- i 

. stance beyond the ethereal envelope of the Sun,—the matter 

thus entirely disjoined, should thenceforward hold astro- 1 

nomical inductive relations of an electrical positive and 

‘ | negative character to the parent body, and revolve round fy 

the Sun in an ellipse of greater or less eccentricity. If the 3 

dark spots on the Sun’s dise be occasioned by volcanoes, ‘-. 

which nearly rise above the limits of his luminous atmos- i 

phere, a very great force of projection is not required to 

account for the annihilation of the force of cohesion in such } 

a case. Many meteorologists have attributed a far greater ae 

energy to lunar voleanoes, because they do not suppose | 

that there is any defined limit to the attraction of cohesion. { 

Our cometary hypothesis has the advantage of attri- . 

buting the origin and motion of comets to general causes, 

which are prevalent in the voleanic regions of the carth’s i 

surface ; while it supposes their orbits to be elliptical like | 

those of all other bodies moving in an ethereal medium. f 

To assert,—that comets pass from one solar system to | 

another, and that they move in hyperbolas,—is to advance | 

“ speculations which are opposed to analogical phenomena i 

aa i
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, connected with the Znown motions of the heavenly bodies, 

| including those of the comets themselves; for La Place 

i ! admits that out of a hundred comets, the elements of 

i | whose orbits have been observed, not one of them can be 

satisfactorily proved to moye in a hyperbola. 

fa The extraordinary eccentricity of some of these orbits 

: will account for great alternations of expansion and con- 

i traction. If the substance of a comet were originally ejected 

I F ina gaseous form, the laws of reciprocity in astronomical 

l | induction might enforce its consolidation at the aphelion, 

i i and its subsequent vaporisation when it returned to its 

al! perihelion. If the atmosphere of the Sun be very shallow, 

i : the yoleanic force necessary for the disjunction of the 

i i) cometary substance, may be little greater than that of 

! i some volcanoes upon the surface of this globe: for when | 

i i the cohesive influence is once overcome, and a distinct 

| duality is established between the Sun and a portion of his 

| | substance, in consequence of the eruptive force projecting | 

i the cometary matter beyond the solar atmosphere,—the | 

ai yoleanically promoted impetus would drive it from the | 

‘ell i | Sun. The conductive single force of centripetal gravitation 

| i would be immediately replaced by one of a compound and } 

; | inductive character, in obedience to which it would mani- 

a d fest relations of elliptical reciprocity to its parent mass: | 

bi the original force of projection would sooner or later be 

i i overcome by the force of attraction occasioned by the in- | 

i f il creasing dissimilarity in the electrical states of the two 

} i bodies; and the comet would then return to the Sun. 

ia As regards the general question considered in this see- 

{iia tion, we may conclude,— 

i 1, That the locomotion of every heavenly body is the } 

: i consequence of its holding inductive relations to some 

fi, i other body, which, like itself, undergoes a continuous l 

\ j | change of position in the ethereal medium, because there 

ae is a reciprocity of gravitating influence between them. | 
i 
\ ' 
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| This influence is propagated in straight lines, but all 

bodies so excited change their relative positions in ellipti- 

cal curves. 

2. That the eccentricity of an ellipse described by a 

heavenly body moving in space, depends upon the manner ig 2 

in which its individuality was created. Planetary disrup- t 

i tion, unaccompanied by the voleanic agency, which (as is 

; presumed) generated the comets, might give the new body 
such a motion in relation to its parent star, as would 

| almost offer the appearance of a circular revolution round 
. | it: while the impetus and the direction relatively to the ) 

curve of the Sun’s surface, with which yoleanic matter is ih 

ejected, will account for an eccentricity equal to that of 

the orbit of any known comet. 1 

3. That there are no centripetal or centrifugal forces in | 

astronomical dynamics. The practical elliptical orbit with 
s its two centres, is occasioned by alternations of mutual i] 

5 . i ‘ wits i attraction and repulsion; the aphelion being the limit of | 

repulsion, and the perihelion that of attraction.® om 
! 

8 So much has been already ad- are erroneous? All the early ideas nt 
vanced against the doctrine of cen- of astronomers were connected with Bh, 
tripetal and centrifugal forces, that circular movements; and the no- aa 

i a didactic mode of denying the tion of centripetal and centrifugal 
existence of such data has been forces is only applicable to one cen- | 

§ ventured upon, now that we have tre, and to a circular circumfe- i 
advanced to this stage of the gene- rence; but by degrees it was dis- HY 

y ral argument. covered, that the planets moved in 1 
7 An ellipse has two practical cen- elliptical orbits, and the doctrine { 

tres of force which are its foci; but of two foci was substituted for that A \ 
the point in which its major and of asingle centre of action. The i 
minor axes bisect each other, can- centripetal and centrifugal forces ! 
not be regarded asa centre of active appear to be wholly inconsistent | 
influence, although in the diagram with the ellipse ; but the great dis- 
it becomes a prominent object, covery of Newton, which attributed 
when those axes are described by weight to one general influence of F 
the pencil or pen of a theoretical mutual attraction between bodies, ‘ 
mathematician, still tended to the maintenance of | 

May we not attribute the doc- the opinion, that the data or motive " 
; trine of centripetal and centrifugal basis of the celestial system were | 

forces to that proneness in the hu- centrifugal and centripetal forces. H 
man mind to adhere to old opinions Newton discovered the unifor- I 
in detail, even when the reason mity of the conductive centripetal i 
and judgment are satisfied, thatin force, which acts throughout the ' 
their general scope such opinions limited region of space occupied by i 

t J
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i The electrical experiment of the insulated pith ball, 

| a which is first attracted and then repelled by the conductor 

i i of an electrical machine, offers an explanation of the mode 

i 4 in which the astronomical inductive forces are developed 

" in the locomotion of celestial bodies—the climax of simi- 
ees . pest . Ec ° e 

i larity in its electrical conditions being attained, when 

i : a planet or comet reaches its perihelion, while that of its 
il \. 

Has 
eh the substance of our globe; and though imperceptible, movement of 

\q there is an analogy between certain the whole globe towards the body so 
' Jaws which govern its direction, falling upon it, and this maxim is 

u and these of the inductive sympa- based upon the phenomena of a mu- 
| i thetic influences which occasion the tual attracting influence between 

all motions of the celestial bodies. heavenly bodies, or between sepa- 
r ! Moreover, the same vis insita is the rate portions of the atomic matter 

ij primun mobile in both cases; but which composes any one heavenly 
ag) the conditions under which it is body. Yet notwithstanding such 

" | operative are widely different, whe- an appearance of accumulated evi- 
: i ther it acts centripetally in its con- dence in favour of the opinion, it 

iho ductive capacity, or elliptically as seems impossible that the earth 
i an inductive force. should have any motion in space 
iia Fortunately all the mathematical as a whole, in consequence of the 

| | discoveries of our great countryman change of position of any of its | 
ae and his successors, are theoretical parts, unless they are altogether 

i , truths, and they are equally appli- detached from its atmosphere, and | 
Be aa cable in practice, whether the cen- separated from it by an intervening 
hae trifugal theory be true or false: but non-atomic medium of ether, as in | 

ee ll a new agent, that of electricity, has the case of the moon. 
; " made its appearance in the philoso- Conductive attraction occasions 
{ f phical category of causes of pheno- the tendency of all the constituent 
ava | mena; and to the action of that parts of a body to cohere and to 
Baa) agent future mathematicians may press towards a common centre 
i i apply the formule which were of gravity, which is somewhere 
i made use of in building up an as- within the space occupied by the 
at tronomical theory, when the data body: but the complicated force 
hem of centripetal and centrifugal forces which produces a mutual action ! 
ve | were considered an adequate foun- between separate heavenly bodies 

ie i dation for the superstructure. and induces their curvilinear mo- 
i ii We must, however, carefully tions in space, acts through the 
\ i avoid the error of generalising too medium of a non-atomic ethereal 

il much in details ; if the centripetal fluid ; therefore there isno analogy 
ia rh force was improperly made avail- between the influence of the moon 
ma able in accounting for the motions upon the earth, and that of a rock 
| ; of the heavenly bodies on one side falling from a high precipice with- | 
hia —the laws of locomotion in space én our atmosphere. There may be 
‘ f (where there is no atomic medium), amutual influence of attraction be- 
i il were erroneously applied to bodies tween two corks floating in a basin 
b i moving in an atomic medium. Tt of water, which moves them both ; | 

\ i | isa maxim that if any terrestrial for they are distinct parts of the 
a: body falls towards or upon the terrestrial body; but between that 

tl | earth’s surface, there isa real, al- entire body and one of its portions 
‘iit 
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dissimilarity determines its return, when it is at the aphe- j 

| lion.t These climacteric conditions correspond with the 

there can be no such mutual ex- is discharged through the same 
| citement, capable of occasioning medium by which it was conducted ; / 

. the motion of both objects, because and thus far the similitude appears 
the body itself occupies the whole to be incomplete; but as the ethe- 
region in space within which the real medium between the two t 

| rock fulls from the precipice: every heavenly bodies is incapable of 
other mechanical or chemical action conduction, we only look for an 

| belonging to it, must occur within analogy in that part of the pheno- 
the same region. menon, which is the result of a sym- 

t A comet with a very eccentric pathetic or inductive, not of a con- 
orbit may be selected as the best ductive, influence. 
exemplar of the hypothesis of mu- Together with the other experi- 
tual gravitating influences; while ments by which the phenomena of 
the electrical experiment of the induction have been demonstrated, 

| pith balls, which are first attracted this alternation of attraction and f 
and afterwards repelled, is capable repulsion in the balls completely 
of furnishing an argument against explains the whole theory of the el- ae 
the popular theory of centripetal liptical motion of the heavenly | 
and centrifugal forces. bodies ; and the general law of at- 

Supposing the comet to beat the traction which measures its inten- 
aphelion, when the force of the re- sity by the distance, is made mani- \ 

: pulsion had ceased, that of attrac- fest in cometary motion by the vari- 
} tion would induce its return to the ations in the rapidity of the comet’s | 
] sun: during this movement its movement, in approaching towards, ! 

electrical state would be gradually or returning from, the sun. ie 
changed by induction, and upon As the inductively-occasioned | 
its arriving at the perihelion, the expansion of any body is the produc- aa 
climax of change would promote a tion of the same general agitation 
contrary impulse of repulsion ca- of the medium as that which pro- ry 

| pable of driving it round and from duces inductively-occasioned gra- \ 
} the sun, until its general condition vitation, we are justified in sup- 
] wasagain such that it would return posing that there is as great a vari- 

| to its perihelion. ation in the expanding as there is H 
It must be borne in mind, how- in the gravitating conditions of the l 

ever, that the so-called tmductive comet during its revolution, As it tale: 
: changes in the electrical state of approaches the sun, its general NM 

1 any heavenly body are entirely de- bulk would be dilated ; as it retires, H 
pendent upon its relations of prox- the size would be diminished and i i | 
imity to another body, and that the particles of the comet’s body i 

i they are altogether transient or would be proportionally consoli- i 
temporary; not so the changes in dated: during its journey from the 

j the conditions of the pith balls, aphelion to the perihelion, it ought, 
when they approach the conductor according to all analogy, to change 
of an electrical machine: they ac- its state from that ofa solid to that 1 
quire an absolute increase of elec- ofa liquid, and eventually to that en 
tricity, because they are surrounded of a gaseous body: on going back 
by an atomic medium of circum- to the aphelion point of condensa- 
ambient air, which acts conductively tion, it must pass through the " 
between them and the machine, as phases of a return to a solid body. i i 

/ well as inductively. This perma- All this is in accordance with i 
i; nent increase of their electrical the fact; the comet moves with a H 

properties will be retained, until it greatly increased rapidity when i 
| i 

| | ' 
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; positive and negative states of the constituent portions of a 

i single heavenly body ; but they are occasioned by more 

! ! complicated causes, and the intensity of its inductively 

| i preduced positive or negative qualities, depends upon each 

i i planet’s or comet’s original, as well as its present, relations 

f i to the Sun.u 

i near the sun, and its substance that where the expansive force over- 
aah dilates to such a degree, that the powered the centripetal cohesive 

i i extent of its volume is only percep- force, until it went round the body. 
i hi tible on its return, in consequence The eccentricity of the ellipse, in 
i \ of the optical illusion, which is such a case, would depend in a 
i f called its tail. That the tailof a great measure upon the compara- 

Wea comet is a luminous appearance of tive length of the period occupied 
Waa a diameter or radius of its sphe- during this operation of nature, and 
i f roidical substance, in consequence the consequent disturbance of the 

re of the refraction of the sun’s rays, equilibrium before the separation 
i) | is a perfectly consistent solution of was complete. 

{ i the difficulty; and that some co- The original condition of comet- 
ti i, mets are so constituted as to have ary bodies, if they were, at first, 

a no tails, may be evidence in favour columns of gas ejected from volea- 
i | of their being less dilatable than noes, must have differed from that 
loa others. The whole argument mili- which they would assume atfter- 
1 HH tates against the idea, that the wards. But the result of this dif- 
ae comets can ever fall into the sun. ference between the primeval and 

al The length of the tail of the subsequent conditions of a comet 
i ih comet of 1680 was forty-one mil- need not affect the eccentricity of its 
iat lions of leagues, during a short orbit: before the column arrived | 
yeaah time when it was returning from at its aphelion, according to the | 

We ee the sun: the cometary body was general law of opposite electrical 
tua therefore larger, or ovcupied more states, which converts it into a 
ae space, laterally, than the sun it- solid, it would have become gradu- 
7 i! self. Yet its centre of gravity ally shortened, and, at last, agglo- 

rl i ought to have passed within one- merated into a spherical body: | 
\ { j sixth part of the solar diameter and in its future alternations of 
Hie from the sun’s surface,and the two expansion and contraction, the 

| } a bodies must have been in contact, spherical or spheroidical form thus 
t 4 if such contact were possible. We attained would have been again 

; i i must, therefore, suppose that the lost, and again resumed. Thus 
Li i force of repulsion (at that moment) the eccentricity of the cometary / 
ae i, so acted upon the gaseous portion orbit would depend mainly upon 
‘fia of the comet, that its oval form was the impetus and the direction of 
IR entirely interfered with. Not only that impetus, as regards a complete 
ii did the comet return, but its mo- diameter of the sun. By as much 
a tion did not seem to be impeded by as that direction approached the | 
t fr this proximity. character of a tangent to the sun’s 
bea « The disjunction of a zone of surface, by so much would the 
i | vapour from the atmosphere of a orbit resemble the cireular form; 

fin) heavenly body cannot be an instan- while, on the contrary, the eccen- 
A i | taneous process: it must occupy a tricity would beso much the greater, 

ae ie | certain portion of time, and the as the direction of the propulsion 
Hib | rent or crack would gradually ex- approached a perpendicularity to 
Nhe tend itself from the weak point, or the surface of the parent body. 

dy 
mh | t | | 
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SECTION XI. : 

On the phenomena of terrestrial magnetism. | 

| Ir is difficult to avoid confusion in treating of magnetic 

influences, because the appearance of those gravitating 

energies which magnetism directs and controls, is the only Bi 

| evidence in favour of its existence, when inorganic matter ¥ 

| alone is the subject of our examination. This is the more 

likely to happen, as the poverty of all languages in refer- iy 

ence to scientific improvement, renders it necessary to in- } 

vent new terms, or to be extremely careful how we make | 

| use of old ones; and it has been the object of the author 

/ to avoid this sort of invention, where perspicacity may be at 

/ attained without it. iH 

The word “ magnetism” in the present treatise is always ! 

intended to convey the idea of a physical manifestation of 4 

the power which enforces order, direction, control, and 

arrangement. The power itself is not a physical force, | 

| but an impersonal instinct ; yet the author has found it a 

almost impossible to adhere strictly to his own rule in ah 

| treating of such formal modes of the development of Na- | 

| ture’s laws, as the interpolar currents, or in describing a 

those distinct bodies usually termed magnets,—without | 

i confounding the quasi-intelligent impulses of magnetism a 

: with the physical motions which they control. 1 

Every individualised portion of the universal ethereal , i 

substance, be that individual a single atom—a simple par- o- 

ticle composed of atoms—a corpuscule consisting of dissi- ; 

milar particles—an inorganic body, or a chemical congeries i 

of such corpuscules—an astronomical body consisting of 

many different chemical bodies—a vegetable—or an animal Bid 

—is really a perfect magnet, however vague such a general 

} term may appear. But the intensity of its magnetic rela- ‘ae 

| tions to other bodies, and to the expansive and gravitating 

| | 
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| | energies (of which it is the instrument of power over 

: i other bodies, or in subjection to which it is governed by 

i them), must depend upon an incalculable number of suc- 

j | | cessive chemical and astronomical predetermined events 

ca. which occur in obedience to the great magnetically admi- 

i nistered laws of an Omnipotent Intelligence. 

net | A magnet, however, according to conventional language, 

ines is a body, the constituents of which are so arranged, that it 

ak sympathises with other bodies visibly, in consequence of 

NH the mutual reciprocity of their gravitating relations ; but 

ee according to our more enlarged definition, one body may 

| have magnetic relations to another without the manifesta- 

fi tion of any of those locomotive changes, which indicate the 

| i, existence of gravitating affinities between them. Still in 

i the following remarks, the term “ magnetism” will be 

ia chiefly employed in its conventional meaning, which implies 

a the co-existence of physical gravitation. General interpolar 

| i) magnetic currents exist in all heavenly bodies; and as there | 
Hi i is no question more interesting in physics than that of ter- 

i ji restrial magnetism, it is now proposed to examine the con- 

Lh I nexion between the galvanic and the so-called magnetic 

\ : q currents, treating them both as mere physical developments 

! is of different species of electrical forces. | 

: \ ' When a galvanised conducting wire is made to pass 

i i ; | through a heap of iron filings, it becomes an attracting | 

ne body, and coats itself evenly with them ; but they cease to | 

I : adhere when the galvanic circuit is broken. On the other 

in hand, a permanent magnet (also an attracting body), affects 

i i the filings in a very complicated and uneven manner, and | 

eae those which adhere to it, remain fixed until they are brushed 

| He off. In one case, it is merely a passing force, which endues 

iy the attracting wire with its virtues; in the other the attract- 

i | ing magnet appears to possess an inherent quality: but if 

y ; | the temporarily influential galvanised wire be brought into 

! : i the immediate vicinity of a magnetic needle, and be placed | 

i | i, 

j 
iia 
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either above or below it, the needle or permanent magnet 

| arranges itself at right angles to the temporary current. 

i Hence we infer the existence of a decided difference between 

: the so called galvanic and magnetic currents, not merely 

in regard to artificial magnets, but to the great interpolar 

currents of terrestrial magnetism, parallel to which the tl 

needle arranges itself, when undisturbed by the action of 

any irregular influence. Moreover, it has been found that i 

the galvanic current affects unmagnetised needles in two 

ways: those needles which are attached to a conducting 

| wire longitudinally, ave endued with an uniform but merely 

: temporary power of attracting iron filings, while those te 

which are attached to the wire at right angles to its length, 

attract irregularly, but they become permanent magnets ae 

after their removal. The experiment proves, that either 1 | 

3 sort of magnetism is a secondary and dependent force in ! 

relation to the galvanic action. 1 
/ These simple facts, for the knowledge of which we are 

indebted to the Danish Professor Oersted, in connexion ! 

. l with the more recondite discoveries of Dr. Faraday about + i 

the rotation consequent on the mutual influence of the 

‘ | magnetic and galvanic forces, appear to justify the hypo- \ 

thesis of M. Ampere, who supposes that magnetic properties i 

R are generated by electric currents, propagated around a 

: magnet perpendicularly to its axis; and in accordance with a, 

this notion, he considers the Earth itself to be a magnet. iy 

This opinion coincides in every respect with the general a 

‘ synthetical method advanced in the present essay. ; 

Some of the striking phenomena in relation to the mag- 

| netic influence, are those connected with rotatory motion ; | 

_ 4 and many attributes of secondary heavenly bodies might i 

. appear to imply a necessity for the rotation of the primary 

congeries of atoms, from which they have emanated; but ae 

polar magnetic currents in any celestial orb or distinct M } 

mass of matter (be it primary or secondary), must be at- 

| bb i 
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| i tributed to some cause connected with the separate exist- 

: t ence or special individuality of the planet or satellite itself. 

ee This magnetic polarity may indeed be modified by the in- 

i i fluence of neighbouring heayenly bodies, more especially 

] when the disproportion of bulk is so great as that between 

i the Sun and one of his planets; but it is not possible that 

i | the polar currents and rotating motion of the Sun should 

q be due to planetary influence. If these properties of the 

i 1 Sun were maintained in consequence of some reciprocity or 

i sympathy between him and some fixed star, the Earth and 

i Hh every other planet of his system would experience the 

effects of the external interference, and manifest them in 

; , some unaccountable perturbations. It follows, therefore, 

ial that his magnetic current must be generated by the action 

| | of a foree or set of forces of his own. It has also been found, 

| | that although rotating dises have a sympathetic influence 

) 5 upon magnets, they will not generate magnetic properties 

i er convert unmagnetised bodies into magnets ; neither will 

i Ai they communicate the rotating sympathy to bodies which | 

| q have not been previously magnetised. 

a i When we apply the analogy to all heavenly bodies, the | 

ie necessity for a special magnetic system in each body is 

\ i incontestible, even supposing the rotation of a planet 

Ve | depended in part upon the influence of the Sun, which | 

j ; 1 assumption, however, has been already argued against in 

I i) the preceding section. Different metallic discs, whether 

i | ll the difference consist in the sort of metal of which they | 

rm are made, or in the broken or unbroken state of their 

| surfaces, influence the same magnetic needle with different 

i A degrees of intensity. A disc of tin has only half the power 

i y of one of copper; a dise of lead has only half that of one 

\ : } of tin, admitting their sizes and the rapidity of their rota- 

i i tions to be equal in all cases. Hence it appears, that this | 

Hf 4 influence of sympathy is far from being a simple mechanical 

a power depending on the weight or gravitating energy of 

ie 

| | i | |



‘ 

elxxxvii 

| a the rotating body, as the mathematical astronomer might 

| expect it to be; while it is so far mechanical, as to inter- 

' fere with the chemist’s or mineralogist’s calculations, when ei 

the continuity of the surface of the dise is broken. More- 

| over, the mechanical experiment is made within an atomic | 

t medium, while all sympathies between the heavenly bodies 4 

must be maintained by the intervention of the non-atomic i 

] ether; and although they belong to the same class of 

phenomena, inasmuch as an inductive influence is at work 

in both cases, it is probable that the rotating motion in the 

magnets could not have been produced by sympathy, with- 

; out the aid of atomic conduction. \ 

Supposing, however, it were proved that the present ro- F 

tation of the rings of Saturn were the continuation of that a 

of the body of the planet with which they were formerly i 

connected cohesively or conductively, the original rotation i 

; ; of the Sun might be deemed sufficient as a simple mechan= 

| ical cause for the rotation of every portion of his body which | 

has been or will be detached from him. But when the influ- ie 

| ence of rotating solid or hollow iron spheres upon the ae 

| magnetic needles, is contrasted with that of one rotating ok 

. | heavenly body upon another, the result leads us to infer, | 

that there is no analogy in the case. The influence of a 

| rotating hollow sphere, or globular mass of metal, does not | 

— depend upon its relations to the magnetic meridian, when Hi 

i it changes the bearing of a magnetic needle, which will De 

place itself at right angles to the axis of the shell or ball, i i 

| both at the poles and at the equator of that revolving body. # 

] This result differs altogether from the action of the terres- 

} trial magnetic force upon the dipping needle. On the earth’s i 

equator there is no dip under ordinary circumstances ; ; 

while, at the magnetic poles, instead of arranging itself at ht 
right angles to the earth’s axis or across the poles, as it i i 

does on the terrestrial equator, the needle dips perpen- HY 
dicularly. | | 

| ! 
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3 q Thus the magnetic needle, under the influence of a rotat- 

| I ing sphere of metal, dips at its equator, but is balanced 

\ d horizontally by the rotation of the artificial globe, when itis 

| placed over either of that globe’s poles. Per contra, the same 

needle dips at the magnetic poles, but remains horizontal 

/ at the magnetic equator, of the natural globe. If there were 

i any analogy between the influence of the rotation of the 

i Sun upon the Earth, and that of a rotating shell or ball 

: upon a magnet, we ought to find the axis of the Earth at 

| right angles to that of the Sun, instead of being parallel 

! | to it; and if the analogy could be instituted between the 

| f influences of the xatwral and artificial rotating globes (in 

os the case of the comparison between the iron shell and the 

i) Earth), the magnetic needle ought to dip at the Earth’s 

Ly | equator, instead of at the poles. 

| In some respects, the deflecting force manifested in the 

i rotation of the shell upon the magnetic needle, resembles 

ee that of a galvanic conducting wire upon a magnet; but 

i i the galvanic energy can endue a non-magnetic needle with | 

| 4 the magnetic virtue, which an iron sphere in rotation is | 

! q incapable of doing, although it has a directing power in 

tl some respects like that of the conducting wire ; because 

1 A) the north pole of the needle is attracted, if the upper part | 

hy dl of the metal globe rotates towards it; while the attraction ] 

; i is shewn at the needle’s south pole, if the rotation be in the 

t i) opposite direction. This holds an analogy to the change 

fl j il of the needle when placed above or below the conducting 

i i wire: if the galvanic current be above, the north pole of the 

{ , needle turns towards the west ; if the current be below, the 

fli deviation of the same pole of the needle is towards the east. 

; , Now all these phenomena are in perfect harmony with | 

i i each other, if we suppose the magnetic interpolar currents 

\ q of each heavenly body to be generated by an electric lati- 

Ni ql tudinal energy special to the body itself, which is developed 

ie in consequence of secular changes going on in its minutest | 

a 
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constituent parts. The theory of M. Ampere is indeed 

} based upon this supposition : he believes that electric cur- a 

rents circulate round each constituent particle of a magnet, 

(the Earth being one collective magnet), and that they | 

| produce a consentaneous effect, which becomes that of a 

| general current going round the circumference of the whole j 

magnet. 

| But it is probable, that there are two opposite currents 

of this galvanic influence, circulating round every heavenly 

body. We have already discovered cogent reasons for 

supposing, indeed, that as regards terrestrial magnetism 

there must be three or sia such currents. i” 

| The strongest argument against the rotation of the Sun 

: | having any important influence upon the magnetic currents an 

of the earth, is found in the phenomena of the variation and i 

dip of the magnetic needle. The theory of Hansteen, in 

: i which there are four magnetic poles, may, at first sight, q 

appear to be in favour of a joint solar and lunar influence 

| being the cause of the currents; and such an assumption i i 

: & has been made the basis of a general hypothesis, according ae 

to which the superior planets would each have as many mag- rh 

. | netic axes as they have satellites, besides the one depend- ‘ | 

} ing on the influence of the Sun. But the position of the 

} magnetic poles in our planet is not the same as that of its | 

equatorial or ecliptical poles ; and there is no analogy be- 1 

; / tween the changes of the magnetic poles, and that very 

| slow terrestrial change which occasions the precession of i i 

: / the equinoxes. The periodic numbers of the years fixed 7 | 
} upon by Hansteen, as those of the revolutions of his 

| magnetic poles, are 1740, 4609, 860, and 1804: the irre- I 

} gularity observable in these periods militates against the ibd 
; idea, that they can have to do with the four poles of two i 

axes, although he considers his four magnetic poles to be me. 

such,—the two strongest belonging to one axis and the two 1 } 

i weakest to the other,—and he supposes that they may i 

i 

| 
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| either have been congenital with the Earth, or developed at 

H some later epoch, in consequence of the electrical changes 

i produced by the action of the Sun upon the Earth. 

4 It has been already shown, that if we apply the hypo- 

| thesis advanced in our modification of La Place’s theory 

i f to this question, and admit that the crust of the earth isa 

‘ i spheroidical shell entirely disjoined from the internal nu- 

hah: cleus,—the supposition may account for four poles, two 

H | belonging to one axis and two to the other. It is part of 

i our general scheme of disruption, that the outside shell and 

i i internal nucleus of a planet should rotate under sepa- 

| / rate conditions, in which respect they would resemble 

f 4 Saturn and his rings: also that the difference of rota- 

/ tion might extend to a difference in the inclination of their 

ea axes, supposing there had been any irregularity in the se- 

| i paration under the poles, and that it had occurred between 

| | one pole of the shell and that of the nucleus, before or 

\ } after it had taken place at the other, so that when the se- 

[ i paration was complete, the two bodies were not concentric. | 

tg This condition, however, must be considered under the | 

\ | i supposition, that the separation was as complete a¢ Jast, as 

i ! that between the Earth and the Moon, and that all the 

ail inductive relations connected with such phenomena as the | 

i i precession of the equinoxes, or the nutation, would be oc- 

f i casioned by the differences between the external shell 

if t and internal nucleus, because their respective axes of rota- | 

i | il tion are not parallel, and the times occupied by their re- 

ae spective rotations are not alike. Independently of these 

| irregularities, there would be the development of an ellip- ' 

( ’ i tical motion most difficult to determine, as soon as the 

i i conductive connexion between the two bodies was at an 

at end: because they would have locomotive relations of 

i il) duality to each other, unlike any hitherto submitted by 

NA a astronomical speculation to the test of theoretical mathe- | 

i | matics. Thus we have the accidents of possible differences, | 

we | 3 
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Ist, in the direction of the axes of their rotations ; 2ndly, | 
r in the quickness of their rotations; and 3rdly, in their } 

elliptical locomotive relations to each other (to establish ' 
which satisfactorily, would require the highest mathema- 
tical knowledge) ; all three being possible causes of mag- 
netic variation and of other apparent irregularities, and j 

: each being more likely to promote such seeming anomalies, 
} than the assumed solar and lunar influences. j 

If, for instance, the non-atomie space within the Harth’s 
outside shell, were much larger than the internal nucleus, | 
and the more condensed portion of our planet were under- : 

/ going the double motion of changing its position within it, a) 
while it rotated, having an axis at a different inclination | 
from that of the external shell, and with a different degree q 

: of velocity, besides. possibly oscillating round that other } 
axis, as the equatorial pole does round that of the ecliptic, ia 
—there may be a nutation accounting for those periods of | 

/ § Hansteen, which cannot be explained by referring to the f 
| relations between our globe and the Sun or Moon. But i} 
| with euch recondite mathematical possibilities and unde- i 

: § termined problems before us, it would be presumptuous to ss 
| advance further without having considered the questions ia 

| in pure mathematics, which they involve. The phenomena a 
of the dip may, however, elucidate the main question at | 

} issue, namely, the reasons why the Earth’s magnetic poles a 

are not identical with those of the terrestrial equator or of \ | 
. & his ecliptic. | 

2 i The most important of these phenomena is the fact | 
observed by Hansteen, that the south pole of the dipping } 
needle follows the beams of the aurora borealis, as they 
advance towards the south ; because this demonstrates that Se 
a new and distinct power, entirely opposite to that which 4 
occasions the ordinary dip of the needle, acts occasionally iam 

; upon it. As great magnetic changes are effected by the hy 
electric fluid when it is condensed in the clouds, and the | 
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i | needle varies with alterations of their position, we are justi- 

a fied in expecting extraordinary causes for the decrease of the 

dip in connexion with the rays of the aurora, and in treating 

ee them as occasional interferences with regular magnetic in- 

f fluence. 

| When it is admitted, that the visible aurora is the 

i superficial ethereal current, which passes between the poles 

! of the shell of this globe above the least heavy layer of the 

i i earth’s substance, or the outside of its atmosphere,—the ar- 

: : gument is in favour of that current promoting an abnormal 

i i force, or one opposite to the regular magnetic energy, which 

; | makes the north end of the needle dip towards the north 

| i magnetic pole. Nowif there be an internal nucleus which 

; i is separated inductively from the external shell, it would | 

| be a separate magnetic body: and, as we have seen that 

[ | - the axes of the two bodies need not be parallel, it is a 

t "i reasonable inference, that two opposite directions of the 

} magnetic force should be made manifest upon the surface 

aa) | of the shell of this globe, both of which may act upon a 

i i needle. 
ee Barlow’s experiments upon the respective influences of | 

ee a rotating shell and a rotating solid ball of iron, as regards 

; | the deflection of a needle, coupled with those which he 

| " | . made with a ball at rest, suspended over a needle, satisfied | 

. fei him that although the magnetic action was superficial, 

i | yet a degree of thickness in the shell was necessary, in 

lq i order to give the maximum of the magnetic foree; and 

h : | although these experiments were made with iron, the most 

My, \ magnetic of all substances, it may be inferred that the 

i i power is proportioned (in a certain degree) to the quality 

a of matter which composes the influential body, as much as 

ie to the space which it occupies. According to this law, the 

i q inside ball or nucleus would be the dominant body, and 

' | i its influence would act upon the dipping needle in ordi- 

a | nary circumstances ; while that of the inside surface of | 

L | 
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| the shell (which is manifested visibly to us in this hemis- : 
phere as the aurora borealis) would be principally ccn- : 

y cerned in the promotion of those occasional perturbations | 
of the dipping needle, which coincide with the extraor- 
dinary activity of the aurora,—if, as we have reasons for 

believing, its visible beams be indicators of the self-adjust- 
ment of the balance between the electricity, which is geno- 

| rated on the outer surface, and that which is generated on 

é the inner surface of the terrestrial shell. It follows also, 

} (reasoning by analogy), that the outer currents of the 
aurora converging at the south pole of the shell, are the 

’ indicators of those inner currents, which converge at the \ 
} north pole of its internal surface, and that consequently 

the south pole of the dipping needle is depressed by them, a 
i 7 when the action of the aurora is more than ordinarily i 

intense, and interferes with the dip,—in other words, with 

the polarity induced by the nucleus at other times. This il 
explanation of Hanstcen’s fact, about the aurora affecting | 

the dip, is the more satisfactory, as it tallies with the iF 

| hypothesis accounting for the progressive motion of the ae 

| variation, and for the magnetic poles not being identical a 
i of with those either of the equator or of the ecliptic of the a 

| outside shell; while it tends to demonstrate that which 

| has been only advanced speculatively, in regard to the 

i existence of an internal globe or spheroid. i a 
| In addition to this very important truth regarding the i ( 

connexion between the decrease of the dip and the advance Mh 
’ of the aurora borealis towards the south, we find Dalton’s i 

observations coinciding with the hypothesis above stated. 

In his Meteorological Observations and Essays, he affirms that 
: there are transverse arches at right angles to the meridian ) 

i beams of the aurora, but that the meridian beams alone affect ] 
the dip, and that they must mount several degrees above ae 

; the horizon, before the needle is disturbed ; while the dis- i 

| turbance is considerable when they reach or pass beyond 

ce \ 
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| i the zenith. His observations, however, had for their prin- 

| q cipal object the transverse oscillations of the magnetic 

ina needle; and they proved that it oscillated sometimes to 

| the east, sometimes to the west of its mean daily position ; 

: recovering that position, however, as soon as the action of 

f | the aurora ceased,—from which we may infer, that the 

| magnetic currents on the surface of the Earth’s atmos- 

| r phere, not only act vertically upon the needle, but that 

| they affect its variation, by as much as their intensity is 

i to the east or west of the meridian line. Hence it would 

| L appear, that the beams of the aurora are distinct occa- 

! : sional jets, having various degrees of intensity, which act 

Hf more or less perpendicularly and more or less transversely, 

j i upon the ordinary position of the needle, as they are more 
| i] or less parallel to the meridian of the place of observa- | 

) / tion. Hansteen also says, that during the continuance of 

| the aurora borealis, the intensity of the ordinary force of ter- 

ca restrial magnetism scems to diminish; this observation offers 

i i another proof in favour of our hypothesis, that an occa- | 

Weal { sional and unequal development of the counteracting mag- | 

ee netism of the external body would debilitate the ordinary 

: i magnetic influence of the internal nucleus. | 

} ‘ The latest observations in terrestrial magnetism demon- 

i i strate the existence of periodical changes in the oscillations, 

ee ' Mm which depend, to a certain extent, upon the positions of 

aa the Sun and Moon in relation to the meridian of the 

i ! | places where the observations are made; but there are | 

i 4 other periodical oscillations which are not to be thus ac- 

| , counted for. May we not conjecture, that they are in 

i ; some way connected with the diversified constitution of 

i ql the terrestrial nucleus itself, and that the passage of cer- 

peg, tain highly magnetic regions of that internal body under 

i fi) the meridian, influences the needle upon the surface of the 

1 ie external shell? If the internal body does not revolve 

upon its axis, or if the rotation be slower than that of the 

| 
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' shell, any given point on the surface of the external shell j 

would constantly pass over such highly magnetic regions 

of the nucleus at regular epochs; and although the per- 

| turbations thus induced might not interfere in any con- 

siderable degree, with the general influence of the polar | 

| currents of the nucleus, they might be perceptible, and 

+ have a periodical effect upon the needle which would re- 

1 semble that irregular transverse oscillation observed by 

i Dalton, and wholly attributed by him to the occasional | 

influence of the aurora. 

: } In the above remarks upon the ¢errestrially promoted 

] currents of magnetic forces, (whether they proceed from ; 

the eaternal surface of the shell of this planet, or from its 

internal surface, or from the surface of the within- contained i 

: nucleus), it is not intended to affirm that the Sun and | i 

| Moon do not concur, to a limited extent, in modifying the Hi 

" effects of these forces upon the magnetic needle. They 1 

haye an undoubted influence upon it, and that this should Ty 

i be shown by an apparent diminution of the ordinary inten- Bt 

3 sities of terrestrial magnetism,—is of importance in a a 

: theory of magnetism ; because such phenomena imply that | 

| the magnetism promoted either by the Sun or Moon inter- } i) 

/ feres with the normal magnetic phenomena occasioned by 

: the terrestrial currents, and that it may, sometimes, en- | 

; tirely nullify their influence. 

i ah 
SECTION XII. 

On the magnetic influence of the Sun and Moon, and the great superio- 
rity of that of the Lunar spectrum, when compared with the energy of | 

; terrestrial magnetism, which it is capable of annihilating. ia 

| WuEN the inductive influence of the Sun or Moon acts upon 

the matter constituting the surface of this globe, the most 

unobserving person is sensible of effects, in many respects Pu: 

similar to those produced by the influence of chemical 

changes, which depend upon terrestrial causes alone. Heat, | 

| 
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light, and a gravitating energy, may be generated upon 

a the Earth without the assistance of the Sun or any other 

| heavenly body; and it seems probable, that there is no 

ee. difference between the éasis of the intense light pro- 

duced by our chemical experiments and that of the Sun’s 

| i rays. Still, the physical excitement occasioned by the 

q inductive sympathetic energy of the Sun, even supposing 

| its results were specifically like those produced by chem- 

i ical experiment, must interfere with the simple ter- 

hi restrially-produced course of events, and give rise to ; 

an occasional chemical action upon the Earth’s surface, 

eal capable of disturbing the regularity of its conductively- / 

et: oceasioned changes. But the influence of both solar heat | 

i } and light, differs considerably from that produced upon 

ae the Earth by any chemical experiment of our own, or by 

} any natural terrestrial process hitherto observed ; and | 

} i when we reflect on the complicated method of excitement, | 

i to which the sympathetic relations in question between 

fig the Sun and the Earth must be due, we only reason con- 

i i sistently in supposing—that there is at least as great a | 

nia superiority in the influence of the Sun’s rays over those of | 

: any common source of heat and light within our atmos- | 

7 ! phere, as there is between the interpolar magnetic current 

i a and the galvanic energy, of which it is the offspring. | 

L A, Not only may it be supposed, that the sympathy between 

a the heayenly bodies is capable of stimulating particles and | 

ii corpuscules of terrestrial matter to develope the same | 

He chemical relations to each other, as those which they 
By i would exhibit, when subordinate changes of position are 

et ! produced by our artificial interference with terrestrial 

| : causes and effects—but that a new order of influence, 

ees which is one of magnetism in a more restricted meaning of 

cya the word, is hereby developed. This may be proved most i 

: satisfactorily, by submitting the magnetic needle to the 

a influence of refracted solar or lunar rays. 

‘| The first discovery of magnetic rays in the solar spec- 

| | 
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trum, is due to Dr. Morichini, of Rome, who found that 

some needles had been converted into magnets in conse- 

quence of their being left in a part of his laboratory or ob- 

 @ servatory, where they were exposed to the action of a prism: | 

’ this suggested some experiments, upon which he established | 

| his doctrine that the blue and violet rays possessed the 
: power of producing magnetic properties in needles. But 

his general proposition has been contested by other natural 

philosophers, who have failed in obtaining the desired re- 

sult, when they adopted his mode of proceeding. 

| The author being desirous of satisfying himself upon 

. F this question by actual experiment, found that, 

1. A common sewing-needle placed with care upon the | 

|| surface of a cup of water, and floating upon it, developed i, 

a polarity without the intervention of any prism, by ar We 

| ranging itself gradually in the plane of the magnetic au 

t meridian, with its thinnest part or point towards the north, 1 

| and its head, or thickest part, towards the south. The ex- 

: periment was frequently repeated, and the result was / : 

| always the same, except in one instance, when the head of { 4 

the needle was very thin: the inference being, that the ‘ Ay 

7 polarity of the needle was governed by a law, which made al 

| that end having the least bulk a north pole. | 

In most of the experiments made by others, with the | 

: view of testing Dr. Morichini’s doctrine, the needle was Mi, 

i placed upon a piece of cork, if intended to float, or it was | 

suspended in the air by a hair or thread. The method oa 

adopted by the author avoided the expense of force, which | 

although trifling as regards the torsion of the thread or 

hair, might yet be sufficient to occasion failure in the 

: experiment; when the whole needle floated on water, in i] 

| accordance with one of the simplest laws of hydrostatics, 

. the change of position took place without the intervention ae 

of a third sort of substance acting either as a suspensor ify 

from above the medium, or as a sort of raft upon which it | 

; floated on the water. 
vit , 
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i 2. The needle was taken out of the water, and then 

i : placed upon a table in the b/ue rays of the prism for about 

f five minutes. Being again made to float on the water, 

i it assumed a polarity opposite to that abovementioned, 

| namely, with the head of the needle towards the north, and 

ma the point towards the south. This experiment repeated 

| in various ways with fresh needles, always gave the same 

results. 

a. The point was placed in the blue rays: the head in 

the red rays. | 

or 6. The point was in the extreme violet rays: the head 

in the dark space beyond. 

ft c. The needle was placed longitudinally in the blue or 

i 4 violet ray. 
| d. The needle was also placed longitudinally in the red 

} ray. 
} i The change, however, was effected more rapidly, when the | 

: influence of the blue rays acted upon the needle, than 

a when it was placed in the red rays; but in all cases the 

: | head of the needle became the north pole, although it had 

oo been the south pole previously. 

i : 3. When two needles, previously acted upon by the | 

| prism, were placed near each other upon the water, (the 

i 1 : head of one being near the point of the other) their first 

i iii movement was one of mutual attraction, producing contact | 

i 1 between the opposite poles which were nearest each other; 

i | : ! then followed a lateral and necessarily curvilinear move- 

Ne) ment of the unconnected poles until the needles became | 

i i united, so that they formed one bar, apparently exhibiting 

' ‘| a complete circuit of magnetic influence. But no sooner 

| i) had they been brought into contact bodily or laterally, 

: ; than a peculiar sort of oscillation manifested itself, and 

cae they were observed to slide backwards and forwards along- 

: side each other several times, with a rapid darting kind of 

ig ) motion, until they had obtained an equilibrium; the two 

\ 

I) | 
i i) 

| 
1) 
ha | 
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needles then adjusted themselves as if they were one, in 

_ the magnetic meridian, according to the general principle 

which compelled the compound pole having the greatest 
| quantity of metal to point towards the north, when both 
| needles had been exposed to the prismatic influence. | 
| It was likewise observed, that the tendency to unite was 

| much more obvious, when the needles were so placed sepa- 

rately at first upon the water, that the opposite poles were 

near each other, than when the proximity existed between 
similar poles: but when the two needles were in contact 
side by side, with their heads together at one end, and 

| their points together at the other, their cohesion seemed } 
} more intense, and it was more difficult to separate them, | 
| than when the opposite poles were in contact. : 

| The inference deduced by the author from these pheno- | f 
| mena, was, that there is no magnetic circuit in bodies, but f 
: that the interpolar action in all magnets is Jimited by its 

| two ends, between which there is a secondary agitation of 1 
their ethereal envelopes, totally different from that circu- i Ri 
lating galvanic action which creates the magnetic current a 

| itself, eal 
4. Three needles which had been magnetised by the iN 

prism, were made to float upon water, and arranged in the it | 
{ form of an equilateral triangle: only one of them could be i 

| in the direction of the magnetic meridian; and as soon as 1 | 
‘ one of them had so arranged itself, they all remained fh 

tranquil. After they had been in that position for some a 
| time, they were taken from the water and laid aside; care 

being taken to mark their position, when they were arranged 

triangularly, so as to remember how each of them was wai 
| situated. j 

| Twenty-four hours after they had been removed from 

the water, it was found, that the needle which had been in | 

; | the direction of the magnetic meridian, retained its new | 
prismatically-occasioned polarity ; another had regained its 

f 1



Ba ; | : 

\ i" | 

| ee 

| i original instinct of adjusting itself with its point towards 

i i: the north ; but the third had lost both its polarities, and did 

i not adjust itself in the magnetic meridian. 

This experiment proved, that there was no magnetic cir- 

| cuit in the triangle ; and it is a reasonable inference, that 

a the apparent demagnetisation of the third needle which had 

] been arranged nearly at right angles to the magnetic me- 

\ i ridian, was an operation which had converted it into a vast 

i number of subordinate magnets—the axes of which were in 

the plane of the magnetic meridian, during its own trans- 

, verse position as regarded that meridian. It is compre- 

fil | hensible, therefore, why the point and head of that needle 

Th should no longer be magnetic poles, in relation to the ter- 

( a restrial axis. 

aa The other needle, which had regained its original pola- 

| rity, had most probably done so, because its point was 

| oH directed towards the north of east, during its service as a | 

be portion of the triangle. A fourth needle, exposed to the 

hey i prismatic influence simultaneously with the three above- 

| i mentioned constituents of the triangle, and afterwards 

ie made to float alone, without being in contact with the 

| : others,—had not lost its new prismatically-reversed rela- | 

7 i] tions to the magnetic meridian: it still floated with its 

| i head towards the north. 

‘i il 5. On replacing these three needles in the water ina 

i i | triangular form as before, the triangle gradually assumed 

| i hie its previous position: the needle which retained its prism- | 

i q atically-reversed magnetic tendencies, adjusted itself with | 

i its head towards the north, and of course the others came | 

ie y back to their original position: this result may either have 

{ | been due to the joint tendencies of all the needles,—or it 

ite i might suggest that the most powerful cause of the re-adjust- 

: | ment was the inductive influence of the terrestrial current 

a. i upon that needle which had been previously parallel to the | 

Cae magnetic axis of the Earth. 

| 
I | 
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| The above experiments, however, removed all doubt about } 

| the truth of Dr. Morichini’s dectrines ; and it is probable, | 

that those who have disputed it, had not produced a suffi- 

. F cient force to twist the thread or hair by which a needle 

was suspended, or to move the cork on which it was made 

to float. | 

| Enough attention has not been given to the Junar spec- 

trum. No experiments upon the reflection of solar light, 

heat, or magnetism, where the whole process occurs in an 

atomically composed atmosphere, will explain the action of | 

} the reflection of the solar beam from the moon’s surface 

through the ethereal medium, because we know from experi- } 

ment, that the reflected moon-beam conveys no heat, 

while the artificially reflected ray of the Sun conveys both Va 

i heat and light. / \ 

/ The analogy between the order of the rays in the solar i 

/ spectrum and the probable progressive development of Whe 

chemical and physiological phenomena, in relation to the 

| general theory advocated in the present essay, suggests,— i | 

that during the contraction of the atoms which constitute Bar 

' a body, the heat generated by their individual pressure a 

on the ether, is a constantly diminishing quantity, But H i | 

light itself may attain a climacteric degree of intensity, — i | 

after having passed which, the atomic body may gradually Bi 

’ lose its phosphorescence.” Yet the magnetic quality of 1 

} atoms, according to the same method of argument, is a 1 | 

constantly increasing force ; and we arrive at the evident i i 

conclusion, that the decrease in one case, and the increase i | 

| in the other, are considerably hastened by the process of Vi 

astronomical reflection, because the change in regard to 

heat is so great, that if heat exists at all, it is impercep- i 

tible in the moon-beam. Moreover the reflected lunar light Tey 

v The reasons for advancing this doctrine about light, will be detailed Py: 
in a subsequent section, | 

dd | 

| |
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i | is much fainter when compared with that of the Sun, than 

i i reflected light is within our terrestrial atmosphere, when 

Ines! both the reflecting body and our eyes are indirectly in con- 

i tact through the medium of atomic air: and we can easily 

/ compare the intensity of the incidental ray with that of its 

| reflected counterpart in both cases. 

| It follows from the above considerations, that if the force 

q of lunar gravitation be a constant quantity, or nearly so, 

when allowance is made for the elliptical orbit of the moon, 

while heat is altogether absent in the reflected moon- 

beam—we are justified in concluding that astronomically 

4 ; reflected light is unlike the heating, illuminating, and other 

| ' forces generated by the direct inductive action between 

| two astronomical bodies. This conclusion perfectly accords 

ae with the hypothesis, that the cause of gravitation differs 

} altogether from that which occasions light, and explains 

: | still more satisfactorily than has been already done, why 

it is necessary to distinguish between the light-producing, 

en and the attractive or repulsive forces. 

i a It was with the object of detecting the magnetic force, 

oe which ought therefore to be more intimately connected | 

} i with astronomically reflected light, than with that which 

j | emanates directly from the Sun,—that the author made 

a prismatic experiments upon floating needles under the 

} al, lunar, instead of the solar, beam. His general theory | 

aa attributed a much more powerful magnetic influence to 

| : id the indirect reciprocity between the Sun and the Earth 

iy i through the reflecting agency of the Moon’s surface, than 

iy hi to their direct reciprocity. His first impression while | 

a i meditating upon the inference was, that light had special 

a magnetic qualities, and that when that phosphorescent energy 

: was reflected astronomically, it was more influential because 

: y it was not then mixed with the heating and gravitating 

i i | forces. But when the phenomena of the solar spectrum 

i were considered in relation to this separation of light, heat, 

| 
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| and gravitation, in the moon-beam, and it appeared that } 

the so-called chemical and magnetic rays might be devoid 

of light, —an entirely new hypothesis suggested itself. 

The experiments on the needles already noticed, proved, 

that their tendency to arrange themselves with their points 

towards the magnetic north pole, was exchanged for one | 

| which placed their heads in that direction. There was no 

other change than a néw distribution of the general induc- 

tive sympathy between the terrestrial magnetic currents and | 

those of the needles in question: their poles only were | 

] changed : and it became evident, that there was no increase 

in the power of the gravitating force, although the magnetic " 

rays of the Sun appeared to give the needles a new instinct. 

: § Having attained this position, it became important to we) 
. a apply the principle to the Moon. For some time, the ex- ] i 

3 periment failed, because although the prism afforded a 4 

beautifully clear spectrum of the Moon at full, (when I 

y placed between that body and the eye) the refracted light . 

was so inefficient, that it became almost imperceptible, || 

when it was reflected from any object unless it had the { 1] 

1 qualities of a mirror; and as the needles had been acted ( 

/ upon by the solar spectrum, when they were exposed to the i ij 

l magnetic rays on a table, it seemed almost impracticable 

/ to adopt the same method, and to discover a suitable mode Bal 

of operating with the lunar spectrum, unless the prismatic Wi 

action was made to bear upon the needle, when it was 1 i 

Sloating upon water. i \ i} 
When the experiment was first made, the Moon was i | 

nearly full, and the Sun had been for some time below the ¥ | 

horizon ; but on a subsequent occasion, it was repeated an a 

hour before sunset, four days before full Moon, with great i 

: care and accuracy; and as the interposition of glass had Ss 

. no effect upon the magnetising action of the solar spectrum, i 

; the author was enabled to make his observations in a well- | 

i closed room, and to prevent any currents of air from acting | 

. | ) 

! 

| i 
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: upon the surface of the water, or from moving the needle. 

! It is evident that if the hypothesis about the existence of a 

al powerful magnetic influence in the Moon-beam was well- 

ee founded,—the presence of daylight ought not to interfere 

: with the lunar magnetism, provided the visible surface of : 

| the Moon be sufficiently extensive. 

! A common tea-saucer was filled with water, and the 

| needle was made to float on it: the usual self-adjust- 

| ment of the point towards the north magnetic pole took 

| place. The saucer was then placed on a table between 

q the observer and the Moon: the prism was held in such 

a position, that the unbroken image of the Moon was 

; | i reflected to the eye from the inner surface of the side 

‘ of the prism, and so brought to bear upon the needle, 

\ | that this uwnrefracted image was immediately over the 

; | needle; the floating needle itself was therefore under the 

} intermediate side of the prism which was parallel to 

be the surface of the water, and almost in contact with it. 

| i Some such guide was necessary, because the water did not 

| | reflect the lunar spectrum during the day, and it was very | 

1 indistinct even at night. In order to prove that the prism | 

| ie itself possessed no disturbing influence, it had been previ- 

} | ously brought close to the needle in various ways, without | 

| i] i oceasioning the least change in its position. 
ala i The following observations were then made :— 

ai 1. The needle, with its point towards the north mag- 

ie netic pole, almost immediately exhibited the effects of the 

ie | lunar influence. At first, its point deflected from the mag- | 

My netic pole to the true north pole of the Earth. Then the 

Palle, whole needle began to move Jaterally, but slowly, towards 

} ! the blue rays of the spectrum ; and after this, its point gra- 

: i dually turned towards the cast. When it had placed 

: | | itself at right angles to the true meridian of the Earth, or 

i was parallel to the Earth’s equator, it suddenly acquired a 

i new and contrary impulse, and a comparatively rapid 
| 
Mt 
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darting motion from east to west, in the direction of its } 

length; its head took the lead, but soon turned towards 

the north. This produced a new compound curvilinear | 

| bodily moyement of the whole needle, which at last brought 

its head round to the true north pole of the Earth, where 

it remained stationary for a short time, if the prism was 

held in the same position. 

2. When the prism was continuously held in the same 

position, the needle soon began to move laterally as before, 

and the head then turned towards the east : but although it 

. went through the same varied and peculiar orbitual rota- 

tion, the motion was much slower than before: it was ry 

stationary for a moment when parallel to the Harth’s ; 

equator, which was not the case when its point was in Wh 

| that position, and the darting motion which followed was b 

less rapid; but it seemed to undergo the same extent of i 

] bodily movement, as to distance, before its poles regained 

| their subsequent parallelism to the poles of the Earth. ay 

When, however, it arrived at that position, and its point | 

| was the north pole of the needle, there was no pause, as a | 

? was the case when its head was so placed; for the needle : 

| began immediately to move bodily towards the blue rays ti 

of the spectrum. oy 

/ 3. When, however, the prism was removed, (as soon as | i 

| the head of the needle pointed to the north pole of the 1 

i Earth and became stationary) and was almost immediately 1 : 

: afterwards replaced, the rotation was reversed, and the 1 { if 

‘ head of the needle moved towards the west. he 

4. Finally, when the prism was removed permanently, 

the needle soon arranged itself in the magnetic meridian, Wh: 

— with that end pointing towards the north, which was | 4 

: i there when the prismatic influence ceased ; but the change Ry. 

of the poles was not permanent, as had been found to be | }] 

the case when the needle was acted upon by the direct A 

| influence of the Sun; for its point gradually came round ) | 

/ 
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| i 
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| : to the north, if its head had been left in that position, when 

: the prism was removed. 

ae These very interesting observations not only confirmed 

the hypothesis, that the reflected or indirect magnetic 

energy was far more powerful than that which was pro- 

| F moted directly by the inductive reciprocity between to 

/ heavenly bodies, but they explained the rationale of the 

i phenomena already noticed, as regards the magnetic influ- 

ia ence of the solar spectrum. They also demonstrated, in- 

| contestably, that the colour of a ray has nothing to do 

; : with its heating quality, although heat and redness of 

/ colour are coincidences, when the solar beam is analyzed 

by the prism; because the colours of the lunar spectrum 

‘ are quite as distinct as those of the refracted solar beam. 

| If the faintness of the Moon’s light renders it difficult to 

| appreciate the distinction between these colours, when it 

1 a is reflected from any terrestrial object, we thereby gain 

I | the advantage of being enabled to look at her through the 

i | prism, without any eye-guard of stained glass, which 

i fF would interfere with the vivid clearness of her colours. 
' i Upon examining her refracted rays, by bringing the 

| prism between her image and the eye, with nearly the 

| ii same inclination as when it was thrown upon the needle, | 

: a her clearly-defined and brilliantly-coloured spectrum ex- | 
a i | hibited the blue rays nearest the horizon. Consequently, as 

a. the Moon was to the east of the meridian, these most : 

a i intensely magnetic rays were to the east of the necdle; 

ie i but supposing she had passed the meridian at the time of | 

i | observation, the most refrangible rays would have been to 

ih the west. | 
i / We haye just seen that when the head of the needle 

ie corresponded with the north pole of the earth, and the 
: : continuousness of the lunar influence was broken by 

i | removing the prism for a few moments, the renewal of its | 
} 
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force induced a rotation in the opposite direction. The 
| head turned to the west. 2 } 

But it would be a hasty conclusion to suppose, that this 
phenomenon was due to a gravitating attraction or re- | 
pulsion, acting between the Moon as a body, and the } 

needle. The facts of the pause in its rotation occurring | 

when it was parallel to the Earth’s true meridian,— of its 

first changing a lateral movement of its entire body for 

one of a deflection of its point or head,—and of its next | 

exchanging that for a darting movement in an equatorial 

direction from the east, where the Moon then was, as soon ; 
as it was parallel to the Earth’s equator,—all demonstrate, Wy 

that the lunar force was really magnetic or controlling, and | 

| that the relations which were changed must have been those j i 
i which previously existed between the Earth and the needle. if 

y In order to understand this process, we must examine the an 
} whole bearing of our previous magnetic doctrines upon it. : i 

It has been shown that,—as in every ball or shell of un- } 

magnetised iron, there exists a plane of no attraction, or i iH 

| one in which the ball exercises no influence on the mag- ast 

netic needle,-—we are justified in assuming, that there is | 
| one great circle of the circumference of the Earth, upon ay 

which there would be no variation of the compass: because a i 
/ the dominant magnetic influence of this globe is that of an 

internal nucleus or ball, which is wholly distinct from its 1 
: external shell; and where its plane of no attraction / 

existed, the eternal shell would be free to act as the pre- aa 

vailing magnet, upon the needle. It has been also noticed, # | 

that such is really the case, due allowances being made i 

for the irregularities occasioned by high lands in Asia, ea: 

which interfere with the uniformity of the great circle in t 

question. ] 

: One of the results of the action of the lunar spectrum ) i 

; upon a floating needle, is to generalize this speciality, and | ‘ 
i 
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| to annihilate the dominant influence of the internal nucleus 

| ‘_ of our Earth on any part of its surface, while that of the 

! external shell becomes the substitute : for when the needle 

| pauses in its rotation, as soon as its head corresponds with 

| the true north pole of the Earth, the minor terrestrial 

i influence is dominant, and for the moment there is not 

| even the semblance of ‘any lunar attraction. 

} Again, after the needle has been so deflected under the 

i / lunar spectrum, that it is, at last, parallel to the terres- 

i) trial equator,—we may infer from the phenomena of its 

ee subsequent darting motion, that the interpolar or so-called 

; | magnetic terrestrial forces of both the internal ball and of 

} | the external shell, are neutralised, and that the needle is only 

| amenable to the galvanic circulating currents which gene- 

| rate them, and which move it in their own direction, away 

from the lunar spectrum. But as soon as either end of 

| | the needle is beyond the influence of the spectrum, in con- 

a) sequence of this movement, the dominant terrestrial mag- 

ee netic force resumes its empire over the part thus set free, 

Wea 4 and causes it to deflect again ; which will account in part 

| 4 for the irregularity of its apparent rotation. . 

a When this renewed terrestrial magnetism begins to 

I | r operate, the bulk of the needle is still under the influence 

i jj i of the Moon; and the needle, as a body, is still inde- | 

: ihe pendent of the terrestrial magnetic influence, which only . 

. | i acts on the end in question, when that small portion of the 

} i | whole needle is propelled beyond the spectrum. But the 

ae end so acted upon is soon brought back under the refracted | 

{ ) rays of the Moon; and the dominant terrestrial influence ! 

{ : of the internal nucleus of the earth is again replaced by 

} 4 that of the external shell; eventually, even that minor | 

i terrestrial magnetic force again disappears under the neu- | 

A tralising power of the Moon’s refracted beam; and the | 

: q more simple galvanic currents again cause the end of the | 
rail 
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8 needle to deflect, until the whole body is again parallel 

with them. ae 

This explanation of the causes of the needle’s rotation, | 

and of the unexpected irregularities of its motion, harmo- } 

nises perfectly with the facts,—that when the dominant } 

or major terrestrial influence is exchanged for the minor 

influence of the earth’s external shell, the whole body is 

under that part of the prism which refracts the red or 

: yellow rays,—and that when the minor magnetic currents 

| of the Earth are replaced by the galvanic currents, the ea 

} needle is under the spell of the more intensely magnetic 

| blue or violet portion of the lunar spectrum. 

| As the first result of the prism being brought to bear 

: | upon the needle, is a deflection of its point from the mag- i) 

| netic pole to the true north pole of the Earth—and the 

| next effect is a slow lateral movement of the whole needle, i 

: . —we find in these phenomena, a most satisfactory corro- 

| boration of the hypothesis, that the substitution of the lower | } 

| Sor the higher influences of the Earth upon the needle, is | 

| proportioned to the increase of the lunar magnetic influence— aS 

the duration of the impulse being taken into account. Piss 

At first, after the influence has prevailed during a cer- | | 

/ tain time, the foree, which usually acts on the mariner’s ial 

i compass, gives way to that which prevails on the great 

! circle of “no variation.” Then, the magnetising force of 

the external shell gradually yields to the simpler galvanic a 

force, which force begins by acting upon the whole needle, on 

before its polarity is destroyed,—proceeds to overpower a 

that polarity by deflecting its point from the true north, i 

swinging the needle round bodily, until it is parallel with } 

the terrestrial equator,—and ends by carrying it along i 

in the direction of the galvanic currents themselves, (in by: 

—_— which, however, it resists the lunar influence), after its 

polarity has undergone a temporary annihilation. But, A) 

: as we have seen, this movement brings one end of the i 

| ee i 
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| | needle beyond the verge of the lunar spectrum, when the 

| ! major or dominant terrestrial magnetic currents regain { 

oe their lost power over that end, until they force it back into 

| the area occupied by the spectrum. 

Should this explanation of the whole phenomenon be 

i | correct, it would be very inconsistent to attribute any 

i gravitating force to the energy of the lunar beam. The | 

influence thus developed is altogether one of control: 

| and it acts by inspiring atomic matter with the quality of 

| withstanding certain terrestrial influences, in which a sub- 

ordinate sort of magnetism itself is prevalent. 

eat We have already had occasion to remark that terres- 

} trial magnetism is less powerful, when the Sun is most 

a influential, either as regards his daily passage over the 

ae: | meridian, or during the annual climax of his summer heat. 

/ It is not the least unexpected discovery resulting from 

| this analysis of the above-detailed observations upon the 

| } lunar spectrum,—that it manifests a principle of contra- 

| | riety, of a most peculiar character. By as much as the 

Ol astronomical inductive magnetic influence is purified from 

I | heating and gravitating influences, by so much is the atomic 

; body with which it sympathises, liberated by the operation 

q from physical appetencies or regulations, even as regards 

a . terrestrial magnetism itself. The needle does not com- 

t hi pletely lose its minor polarity, until it has been moved into 

ae F the area of the spectrum, which is occupied by the blue or 

f if violet rays,—although, through the aid of the red or yellow 

Wy | lunar rays, it has been previously liberated from its obedi- 

4 ence to the law, which, under other circumstances, forces 

: r it to arrange itself in the magnetic meridian of that part 

aa of the Earth’s surface, on which it may be placed. 

a As this process of liberation from terrestrial influences, 

; i in consequence of a highly refined astronomical induction, . 

iq may be supposed to extend to the neutralisation of all ter- ! 
ail restrial forces, it is not difficult to speculate upon the ! 

| i 
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| probable advent of a pericd,—when the existing chemical | 

laws of elective affinity will be inoperative, and when the | 

| galvanic currents themselves will be as powerless under | 

| rays reflected by the more condensed Moon from the more Bul 

| consolidated surface of the Sun, as the terrestrial magnetic wil 

currents are now in regard to floating needles, when they are 

exposed to the influences of the refracted lunar beam. If 

we apply this method of reasoning to phrenological hypo- 

i theses, a host of surmises about the freedom of the mental 

i faculties, offer themselves to our imagination: and we 

j begin to understand why nervous animal matter, under 

: / certain circumstances, may even now develope qualities 

which are independent of some terrestrially- promoted | 

! check or limitation connected with the lower physical ten- L 

i dencies of the material world. | 

i Our present object is to discover, why one of the peculiar 

| features of the prismatic /unar experiment was the slug- | 

| gishness of the movement when the head of the needle | 

j was its north pole, which is connected with pauses in its | 

| motion ; for there were no such pauses when its point, or Py 

thinner end was in that position, This remarkable irre- RO 

} gularity requires an explanation. : a 

According to our general hypothesis, all the virtues of } 

! a magnet are supposed to be due to interpolar superficial me 

ti currents, which are generated by two sets of circulating t 

| galvanic currents, the one set agitating the ether in one im 

| direction, the other in that which is opposite. It seems a \| 

| ! also, that the pole of an atomic aggregate is the spot 

: if at which the interpolar currents converge, and that there- } 

f| fore each end of a needle is not the seat of inherent force, | 

| but the locality of the concentration of currents, which i 

begin to be developed close to the opposite pole: hence it Be: 

F] is evident, that the north pole of the Earth derives all 

_— its magnetic qualities from the interpolar currents, which hy | 

| begin near the south pole, and increase in quantity, or in | 

| ; 
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| i intensity, as they advance northerly. The same reasoning 

(ane is applicable to the south pole, which is the locality where | 
beside currents proceeding from the north would converge: and 

this is demonstrated by the observations of both Hansteen 

and Dalton upon the influence of the currents of the au- 

rora borealis, when they are visibly propagated in that 

direction, and affect the south pole of the dipping needle, | 

Now, applying this doctrine to the phenomenon at pre- 

I sent under consideration, we find that the magnetic cur- 

rents converging at the point of the floating needle, must 

have a different intensity from that of the opposite set, 
| which converge at its head; because the surface of the 

needle is more extensive at the head than at the point. | 
j As the parent galvanic force circulates round a larger bulk 

} on one-half of the needle than on the other,—that portion 
must be the locality in which the contingent magnetic or 

i au mterpolar currents must be developed in their greatest 
[ quantity. The direction of these currents would be conse- 
i ; quently towards the point of the needle. Per contra, the 
1 weaker galvanic currents near the point would generate 

oe weaker interpolar or longitudinal currents which converge 
ie il at the head of the needle. Independently of this conside- 
Wet j ration, it is probable that the magnetic currents derive 
i I additional energy from being near each other before they 
. | ie converge, so that those magnetic currents tending to the 
ai needle’s point, which are created by galvanic currents 
{ i : between the centre of the needle and its head, act more 
a powerfully at its point, than the currents generated at the 

h : thinner end would act at the head of the needle. Hence 
in we may conjecture, that the condensation of the needle’s 

| i greatest magnetic force, takes place at its point. 
eccie We have seen, that the moon’s rays in the spectrum 

i fl neutralise the strongest terrestrial magnetic influence, 
‘ | before they destroy those that are weaker. The relations 

ih between the needle and the magnetic meridian disappear 

| 8
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3 first, and those between it and the true meridian of the | 

Earth cease, when the needle is brought into the blue or a 

violet part of the lunar spectrum. The phenomenon sug- | 

gests, that there is a contrariety in this, as in other ~ | 

j instances ; because the weaker lunar influence (its red or iad 

yellow rays) annihilates the stronger or dominant terrés- we 

} trial influence over the needle. In reality, however, the 

Moon does not act upon the terrestrial influence, but only i 

upon the special quality in the needle which sympathises 

| with that influence—a most important distinction, since 4 

it reduces the problem to a calculation of the galvanic ! 

[ and magnetic qualities of the needle only, as regards the ye 

q pause in the movement of deflection, which occurs when | 

t its head coincides with the north pole of the Earth. There | | 

| can be no specific difference in the nature of the magnetic | i 

1 currents converging at the two ends of the needle : f | 

: although where these currents are most intense, the gal- ee 

vanic currents are least powerful, and vice versd. NI 

| It is therefore explicable, that, as the highest order of | | 

currents in the needle are those which are most easily i 

: neutralised by the lunar spectrum, while the lower gal- | ; 

vanic currents are not affected by it,—the needle’s head, a 

/ (where the galvanic currents are most powerful, and the La 

magnetic currents are the least so), should pause in its wy | 

; deflection. i 

. I But we must guard ourselves against the supposition, : ft 

that the magnetic terrestrial influence is physically stronger, | \ i 

as a force of attraction, than the galvanic force which i" 

| generates it, and which is not annihilated by the existing \ | 

power of the Moon. According to our general theory, the 1 t 

| | strongest of all attracting influences is that early species i i 

j of the gravitating force which makes atoms cohere ; and we I / 

! have already inferred, that the intensity of the gravitating iH 

force diminishes as the. virtue of the magnetic currents in- i 

. ereases. We have indeed speculated upon such a possibi- la 
aa 

} H 

| J 
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| 
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| lity, as the eventual superiority of astronomically-produced 

| magnetism being able to abrogate all the laws of chemical 

affinities, which can only be enforced through the instru- 

| * mentality of cohesive gravitation. But there is a decided dif- 

] ference between the more refined processes of terrestrial 

magnetism and the lower and less complicated relations 

| between atoms and particles of atoms, where the magnetic 

reciprocity is of a much more simple character. At pre- 

sent, however, it is sufficient to assert, that in such rela- 

/ tions between bodies as those in which a higher inductive 

power prevails over physical gravitation, the astronomi- 

he cally-derived force is able to inspire bodies with a capabi- 

eer lity of withstanding the influence of terrestrially-produced 

| magnetism. 

Still the phenomena of organic chemistry, even in the ! 

, present state of the solar system, may exhibit the effects | 

aan of an astronomically-occasioned interference with the more 

{ . elementary tendencies which prevail in the inorganic chem- 

ERY ical scheme of Nature—as will be shown hereafter when 

| the physiological influence of the moonbeam is the object | 

ee | of our remarks. 

| Having before us a complete system of terrestrial mag- 

1 | netism, we find no difficulty in accounting for every pecu- 

i il liarity of the phenomena observed when the floating needle 

hail is submitted to the action of the solar and lunar spectra. 

ai) If we apply our method of accounting for the locomotion 

- of the needle under such conditions, to the solution of the 

a problem, we discover : 

1. That when the refracted rays of the Moon are brought | 

aa to bear upon the point of the needle, its dominant relations | 

eae of magnetic reciprocity to the chief terrestrial magnet | 

are disturbed, and it falls under the empire of the minor | 

ve magnetic influence, which obliges it to turn to the true north, 

a t or to that locality outside the earth’s atmosphere, to 

i which the external interpolar currents that agitate the 

| | 
| 
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ethereal envelope of this globe, converge in the northern 

hemisphere. 

2. When the lunar influence increases, the magnetic | 

rt currents of the needle are entirely neutralised on that | 

side nearest the most powerful spectral rays, but not so | 

/ completely on its other side. Its equilibrium is therefore | 

| destroyed, but its polarity still exists during the lateral | 

movement of the whole body. By degrees, however, the 

simpler galvanic force of the Karth, which generates all \ 

| terrestrial magnetic currents, and which has its own tem- 

: porary power of attraction, acts upon that side of the north 

end of the needle on which the lunar influence has neutralised 

the needle’s own interpolar currents which reciprocate with 

| those of the Earth, and causes it to deflect towards the i 

| equator; this process at last brings the whole needle pa- ! 

| rallel to those galvanic currents which agitate the extreme 

ethereal envelope of the earth circularly, and at right | 

angles to its poles. When the Moon is to the east of the | 

meridian, the needle is hurried on by sympathising with 

these currents which go round the Earth from east to west, 2 

until, when its head is beyond the spectral influence, its | 

| own magnetic currents are liberated in that portion of the 

whole body which has been projected beyond the refracted 

| rays of the Moon. | 

| 3. When, however, the Acad of the needle is its north an 

| pole (the lunar influence being maintained as an increasing ' 

| force), the pause in its motion implies, that as the mag- i { 

netism of that end is weaker than that of the other, the | } 

neutralising effect of the Moon’s spectrum is less powerful yy 

there ; the whole phenomena teaching, that the neutralis- ' 

: ing power of the Moon is stronger in proportion to the 

quantity of the interpolar currents which it annihilates. 

A more intense magnetic action of her rays is requisite to | 

destroy the sympathy between the minor terrestrial cur- 

rents and those of the needle, than is capable of breaking i 
i 

i I 
I 
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i : the connexion between the needle and the dominant or 

major magnetic meridian of the earth. 

On the other hand, the fact,—that if the prism be re- 

moved for a few moments (when the head of the needle is 

its north pole), and be afterwards again placed over it, the 

renewed motion of the head of the needle is a deflection to 

the west, or to the side of the meridian ‘opposite that oceu- 

pied at that time by the Moon,—demonstrates, that if 

there be no continued impulse of her neutralising influence, 

| she acts anew upon the point of the needle in preference to 

its head, and induces the whole body to move into the 

i parallel of the galvanic current, by suspending its magnetic 

currents on the side of the south pole of the needle, which is 

} still the side nearest the most intensely magnetic rays of 

her spectrum. 

| When this explanation of the lunar phenomena is applied 

| to the more simple effect of the solar spectrum upon the | 

[ needle (involving a mere change of its poles), we may sur- 

no mise, that such a change is occasioned by the solar mag- 

7 a netic rays haying neutralised the needle’s major magnetic 

t | currents at its point, in consequence of which, its minor 

magnetic properties induce it to adjust itself, with its head, 

: H instead of its point, towards the magnetic pole of the Harth. 

i | But we must infer, that the Sun’s refracted spectrum can- 

a not destroy the relation between the whole needle and the 

i | terrestrial magnetic meridian,—which operation is the com- 

| | mencement of the process, when the needle is submitted to 

: | the more powerful influence of the lunar spectrum. Still 

t there is a permanency in the effect of the solar spectrum upon | 

} the needle; for after an interval of twenty-four hours, it 

| | had not regained its tendency to adjust itself with its point 

; t towards the north; but this quality soon returned after it 

ae had been made to undergo all the interesting changes of 

y il position, which were induced by its exposure to the lunar | 

i spectrum. 

ti | 
| ! 
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The general conclusions suggested by the observations 

in both instances are as follows : | 

1st. When the magnetic rays of the Sun are refracted | 

: by a prism, whether they proceed directly from his surface, ] 

or indirectly from that of the Moon by being reflected 

through a non-atomic medium, they interfere with those | 

' @ subordinate magnetic phenomena of reciprocal sympathy, 

which are developed by the ordinary influence of one ter- q 

; restrial aggregate of atoms upon another. | 

| 2ndly. The solar spectrum has only a power of suspend- | 

ing the highest magnetic reciprocities of subordinate ter- | 

| restrial bodies, during a certain period. wy 

s Ty 3dly. The lunar spectrum is adequate to the promotion | 

| of much more important changes in the magnetic qualities | 

of subordinate terrestrial bodies, and of suspending or | 

abrogating all their affections, in relation to the minor as | 

well as the dominant interpolar currents of this planet : 

. but such changes are dependent upon the continued pre- / 

‘ sence of the refracted rays of the Moon, which is not the i 

case when they are occasioned by the solar spectrum. 

Athly. This difference between the durability of the ] j 

solar and lunar influence, is probably connected with the | 4 

fact—that the heating and gravitating forces of the solar | 

rays are accompaniments of his direct magnetic rays; and 

that he not only acts upon terrestrial bodies through their ‘| 

joint agency, but at the same time induces changes in the | 

; qualities of their molecular constituents; while his rays pet 

indirectly veflected upon such bodies from the Moon’s sur- - 

face, only act upon the terrestrially promoted magnetic | 

qualities of the envelopes of their constituent corpuscules, | 

or particles, without inducing them to expand 3—such in- \ 

duced expansion being the real cause of the heat which they i 

appear to derive from an exposure to the Sun’s rays. \] 

5thly. On-the other hand, the changes induced by the 

indirect solar magnetic rays, when reflected by the moon, | 

ff i 
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| | may be more extensive as regards the promotion of new 

; combinations of the particles, corpuscules, and other con- 

stituent parts of terrestrial bodies, notwithstanding the 

| absence of those heating and gravitating inductive powers 

! which belong to the sun-beam. The above experiments 

! demonstrate beyond a doubt, that the lunar spectrum can 

| impart new appetencies to inorganic bodies, by suspending 

some of the higher terrestrial influences which are them- 

| selves magnetic; and it is most probable that it has a 

| stimulating as well as a neutralising energy, which is 

capable of evoking the higher organic qualities of terres- 

j trial matter. | 

| 6thly. If the highest physical agent of the Divine 

| intention be the magnetic energy, we are justified in 

\ assuming that the proximate cause of vital and mental 

activity in material bodies is this inductive influence :— 

that when in its mixed character it is promoted directly 

| by a reciprocity between t7co heavenly bodies, it occasions | 

such a permanent motive faculty as that of life ;—but that 

ets when it is isolated, and unmixed with the inductive forces, | 

ie which occasion heat and attraction, it is the representative } 

+e of abstract mind, and is confined to the task of administer- 

} { ing the laws of a higher system of changes. Like that 

ud system, of which it is at once the generator and the 

. i creature, the magnetic force advances progressively from | 
if i) the simple to the complicated. Its lowest conceivable | 

| ae attribute is the formation of the atom: it then proceeds 

' to enforce and direct the combination of atoms, in ac- 

; cordance with the laws of a most complicated but intel- | 

‘fe | ligent plan: it afterwards modifies such combinations with 

i the same harmony, and for the promotion of higher 

i objects. 

Can 7thly. When we ponder on the above noticed phe- 

‘a nomena, induced by the influence of the solar or lunar 

: | spectrum on inorganic matter, we find that this manifesta- | 

: | 

| 
| 

Ll) isa ,



Mi 

. cexix 

tion of a new affection where there is no new substance, 

embodies the idea of a much higher order of elective power | 

than any which is observable in chemical phenomena ; be- 

; cause in all chemical changes, some new terrestrial accident | 

in the juxtaposition of different sorts of substances intro- 

} duces an evident necessity for the display of a special elective t 

i | affinity. The new neighbour may be more or less congenial 

» 9 with one of the particles of the existing corpuscule than 

those particles are with each other; and there may be a \ 

i decomposition, or there may not. But in this instance the | 

7 only new element is the incorporeal influence promoted by 

| astronomical inductions; and its interference is so over- i 

powering, that the most dominant of the two great ter- 

| restrial magnets is rejected, and the affection of the needle 

for the weakest of the two (speaking physically) is apparent 

2 to our eyesight. The result is almost a physiological phe- 

nomenon and the display of a sort of mental power in the 

‘ needle, which implies something more like a change of 

ideas in the mind of a thinking being, than the pheno- | 

: mena of elective affinities in the chemical world. & 

This experiment is the more satisfactory, as it clearly | 

‘ proves that the influence of one heavenly body upon an- 

other does not merely occasion such gravitating results as 

their respective locomotions, and the tides of their fluid or | 

gaseous surfaces; but that, if we may use the word, it | 

inspires portions of such bodies, or subordinate aggregates 

; of atomic matter, with inclinations to avail themselves of i 

‘ the gravitating or expanding and contracting forces, and i 

to make use of those instruments of power, in opposition to | 

the ordinary physical laws. 

1 
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)



1 

coxx : 

SECTION XIII. 

On the relations of Light to the other inductively promoted influences of 

Electricity. 

BEForE we enter upon the consideration of those pheno- 

mena, in which inductive electricity appears as the quasi- 

, intelligent controller and commander of Nature’s mighty / 

| system, with attributes which come nearer our idea of a 

| metaphysical or mental influence over physical forces, than 

; that of a physical force itself—we may devote a few pages 

idl to the subject of Light. We are led to meditate upon 

this subject by our previously detailed experiments on the 

ait influence of the solar and lunar spectra, in which there is 

| an undoubted coincidence between the illuminating and 

} the magnetic powers of the Sun and Moon, when they 

eat interfere with existing reciprocities between the magnetic 

| | currents of our globe and those of a floating needle. 

: In the preceding remarks upon the magnetic influence 

i of the Moon, it has been demonstrated, that the control- 

Ge ling power is greater than that of the Sun, and that the 

| absence of that heat-producing inductive energy, which 

He accompanies the direct transmission of solar light through 

i 1) the ethereal medium, so far from diminishing the mag- 

a netic influence, is coincident with the manifestation of 

+ i more refined effects, when the solar rays are reflected from 

ie the Moon’s surface upon the Earth. Hence we may infer, 

+ that the rays in the spectrum which produce light, are of 

\ a higher order than those concerned in the generation of 

ea solar heat. There are also reasons for supposing that | 

j other physiological effects besides those of an action upon | 

‘ae the eye, are occasioned by the influence of the moonbeam, 

q or, in other words, by the reflected solar ray, when after 

H : i reflection it passes through the ethereal medium, which 

{ i cannot be understood from any observations upon the | 

! 
i ! | 
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| solar beam when reflected from a terrestrial body which 

| is within the medium of our atmosphere. | 

| But all our previous conclusions lead to the inference 

| that the production of light is an inductive phenomenon | 

| under all circumstances, whether it be manifested in con- i 

} sequence of sympathetic relations between portions of the 

; atomic matter which constitute the earth, or between the 

/ heavenly bodies. It is not to be attributed to the radiating | 

action of currents between the poles of a single “ magnet,” 

but to a sympathy between the currents of two magnets, 

8 in each of which there is the interpolar activity: and this 

applies to the largest and smallest bodies, to portions of ; 
} any heavenly body, as well as to separate heavenly bodies. 

: i Between some bodies there may be no light-producing 
| sympathy, because the mutual relations of their constituent 
| molecules may not be such as to develope light. But the 

interpolar action in both bodies exists constantly, not- 

H withstanding the absence of such phosphorescent qualities. 
A due appreciation of these reasons why light is not evolved lp 

| by all bodies, and during all chemical processes, will aid 
our endeavours to arrive at a clear conception of its nature. | a 

] We find that the phenomena of the aurora are explicable | ; 
| on the supposition, that there is an inductive action be- | 

5 | tween the extreme interpolar currents of this globe and | 

1 i our organs of vision; and that those of the light of the 

! Sun, Moon, or Stars, are due toasimilar process. Objects et 

of sight may be classed under two heads,—those which we a 
see in consequence of the direct sympathy between them h 

and our eyes, or nerves of vision, and those which are 

\ visible in consequence of the more complicated operation 

of nature, which we term reflection. The Sun, the fixed 

stars, the aurora, lightning, and all phosphorescent terrestrial 

bodies, are seen in consequence of the direct and imme- 

diate sympathy between them and our eyes: the Moon, Oy, 

the planets, and all non-phosphorescent visible objects, are 

| 

| | 
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presented to our visual perception, because they reflect the 

| light which is occasioned by their simultaneously sympa- 

| thising with another body in the ordinary or direct mode. 

Not only must we avoid the error of supposing that there 

| is any transfer of substance in the phenomena of vision; but 

| it would be incorrect to imagine, that there is any general 

radiation of an impulse as from a centre. The operation 

| is one of the higher order of sympathy, and the undulatory 

hypothesis is no less opposed to this idea than the mole- 

cular hypothesis is. The solar heating rays which cause 

; individual terrestrial bodies to expand, and those lunar 

\ / as well as solar gravitating influences, which raise the 

er waters of the ocean and the atmosphere of the earth, as 

j i masses, also act sympathetically; but in both instances they 

| induce an activity which resembles simpler developments 

\ | of force than those of an ordinary magnet. Illumination 

7 / however belongs to a more elevated order of phenomena 

\ than corporeal expansion or any sort of gravitation. 

i j The hypothesis upon which the whole theory set forth 

| ! in this treatise is based, differs considerably from those of 

gee the opticians who advocate the doctrine of radiating atoms 

. i of light, or of a radiating impulse which produces concentric 

ay i undulations of an essential fluid. 

i ‘i Ist. Our ether is a fluid homogeneous substance, mani- | 

i i, festing no idea of form: theirs is composed of atoms, which 

i | are supposed to resist the motions, and change the orbits, 

i / if of such bodies as gaseous comets; therefore they make it | 

i] a compound of particles developing ideas of form through- 

M. out universal space. | 

i, | 2Qndly. According to our hypothesis, it is a medium | 

} i capable of being agitated by the mutual impulses between | 

i atomically composed bodies, which it communicates from 

hg one to the other, and may be said to assist in developing : | 

y | the impulse is communicated in straight lines, but the 

‘ | atomic bodies change their own position in elliptic curves : 
i 

| 

| | 
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and as the rectilinear impulsion depends upon the mutual 

. influences of two such bodies in every portion of the line of 

connexion, there is a development of two opposite forces, 

. crossing each other. Their hypothesis is founded, either 

| upon the idea of a centrifugal radiation of atoms, or upon 

that of a radiating impulse created by one body only, which | 

throws the intervening medium into a state of concentric 

undulations, like those on the surface of water : according 

. to this notion, there is a waste of all the portions of the 

| wave, or of all the radiating atoms, which do not impinge | 

. upon some other body. The importance of this distinc- 

| tion is so great, that it ought never to be lost sight of wm 

| during the perusal of the whole essay. Both the popular 

| theories of light (the radiating and the undulating) insist We 

. upon the postulate, that all matter is atomic, because the 

| hypothesis, which ascribes the phenomena of optics to | 

| “‘ waves” and ‘“ undulations” like those of sound in atmos- We 

pheric air, or ripples on the surface of water, is based i 

upon the elasticity of an atomic compound, and suggested ie: 

| by the qualities of fluid atomic matter. On the contrary, | 

| our hypothesis supposes, that the impulse is projected in i ; 

| a straight line by jerks or pulsations, without any undula- a 

| tion whatever, and that this manifestation of force, with- 

out locomotion, is in its most primeval condition as regards | 

j matter, when it is propagated between two points in the | 

: | ethereal medium, which become the poles of an atom: i { 

The only analogy to this sort of action, is found in the j h| 

; motion of a single body projected in an apparently straight | 

line, where there is no possible undulation: yet this loco- i 

motion of atomic matter in space is really the antagonistic | 

or contrary sort of motion to that agitation of the ether, ie 

which has no locomotion in its homogeneous character, 2 

but only conveys motive powers between objects which have mi] 

locomotive qualities. iy 

It will be found that all the phenomena of light, which 

| 

| 
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i indicate the existence of a vibrating medium, may be per- 
i = : 
) fectly explained, and best accounted for, by our hypothesis 

of a mutual influence of two atomic bodies : the phenomena 

q of astronomy tally with the suggestion, and those of induc- 

| tive electricity are not otherwise explicable.” 

That light has a powerful chemical influence, has been 

| Ww Most of the appearances of ticles, corpuscules, or terrestrial 
motion within our atmosphereimply bodies, which are all conductively 

| a curvilinear direction, even when related through the medium of 
} the transfer or exchange of electri- atomic matter. Now, as it is only 

] cities between the contiguous bodies the general direction which can be 
' is of an inductive character. observed by the practical electrician, 

i | The discovery of the diffraction he might infer from his most deli- 
} i of light, which was made by Gri- cate experiments, that the inductive 
| | maldi of Bologna, proved that the ray itself would “ turn a corner,” 

| propagation of the illuminating in- while in reality the deviation from 
ran fluence itself cannot be exempted a straight line does not occur in an 

! from this deceptive mode of mani- unbroken ray, but in a simultane- 
i festation: and the deeply considered ously visible repetition or continu- 
} | hypothesis of Dr. Faraday, who has ation of distinct rays, whose num- 
i | found ground for disputing the doc- ber may exceed several thousands ; 
ieee trine of preceding electricians about and the general line of propagation 

| / inductive direction, in consequence of the influence from one particle to 
| : of experiments, which, to use his another, may be governed in all 

| : own expression, makes the induc- cases by laws enforcing a general 
i | tive influence“ turn a corner,” has direction like those which are appa- 

|! already had the effect of promoting rent, when the magnet acts upon | 
a a new theory, which is likely tolead iron filings. Be this as it may, we 

ij into error. It breaks down the clear know that the magnet compels both | 
Wee and well-defined distinction be- a curvilinear locomotion and a cur- 

baal + tween those purely inductive astro- vilinear arrangement of such dis- 
Feat nomical influences which act recti-_ tinct bodies. 
La) linearly between the heavenly bodies The facts discovered by Grimaldi | 
ca through a non-atomic medium,and and Dr. Faraday cannot be con- | 
‘ee the terrestrial inductive relations tested; but they do not justify the 

ea between connected portions of the abandonment of the previously pre- 
in same body, where the action be- vailing theory that unbroken induc- 

Lr tween particle and particle is of a tive rays, or agitations of the ether, 
i i curvilinear character. are rectilinear in all cases; while | 
i When the inductive current of on the other hand, they afford addi- } 

/ agitating influence passes from one tional testimony in favour of the | 
ie particle to another, (supposing the assumption that all material loco- 

i two particles to be in contact) not motion occurs in elliptical curves, 
f only would it follow the surfaces of eveu as regards the phenomena of 
i | their constituent atoms, but if it chemical decomposition, and the ) 

an continues its course to a third par- action of elective affinities upon 
{4 i ticle, the general direction of the particles of such excessive minute- 
Wii) | impulse may diverge from astraight ness, that no microscope can detect 

} line in consequence of some law re-__ their individuality. } 
gulating its course amongst par- 
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' long since admitted, and many modern natural philosophers 

have termed the rays at the blue or violet end of the 

| spectrum “ chemical rays.” Now as chemical composition 

» F and decomposition are always connected with the physical | 

| administration of those omnipotent laws which give to 

molecules an apparent instinct of obedience, when elective 

affinities and chemical equivalents are in the contempla- 

tion of the magnetic ‘impersonal choice, we arrive at the 

conclusion, that it is not the illuminating, but the mag- 

netic or sympathetic rays of the Sun which induce this 

appetency in terrestrial atoms to change their relations 

to each other, in accordance with such laws. This notion Pi 

is supported by the experiments which show that the | 

chemical changes in the colours of bodies are more rapid Wh 

and energetic under the influence of the violet rays and | 

the dark space beyond, than of the blue,—and under that Nh 

; | of the blue than of the yellow, or red: it follows as a just | 

conclusion, that it is not light or the illuminating in- 

fluence, but an energy of another character which really 

occasions the chemical changes in question, because where i 

light is most vivid, there is less of that influence than ; 

where there is very little or no light. } 

Experiments in organic chemistry of a very interesting | 

| nature have been made by Mr. Hunt, by which he has : | 

shown, that seeds exposed to the action of blue and violet i | ; 

rays germinate with extraordinary rapidity, and that on od 

the contrary, when they are exposed to the red rays, their j i 

germinating properties are destroyed; while the yellow or 

most luminous rays, although they do not kill them, dimi- | 

nish their vital energies. | 

One of the most important deductions from our general | 

theory with respect to the secular change of form of the ; | 

| ultimate atom, is that the light-producing quality of bodies | 

holds a relation to the degree of the oblateness of some 
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their constituent atoms,—and that during the whole period 

of the change, although their magnetic qualities continue 

to increase until their dissolution, they are unable to affect 

| our organs of vision long before they cease to develope the 

i magnetic foree. The same observation applies to their 

i inductive heat-producing influence: there is an invisible } 

| point beyond the red or least refrangible rays of the solar 

| spectrum which (in most instances of prismatic experi- | 

| ment) so acts upon terrestrial matter as to elicit greater 

q heat, than is found in the visible red and yellow rays. 

| Hence it would appear, that notwithstanding the seem- 

i i ing homogeneousness of the solar beam, and the blending 

' together of its heating, illuminating, and chemical rays, | 

| when the prismatic analysis is not resorted to—heat is 

} | discovered by that mode of analysis to be most intense, } 

/ | where light has not yet been produced, while the highest 

, q chemical (magnetic) influence does not develope itself until | 

| / the illuminating quality ceases to be in activity. This 

| conclusion suggests, in relation to the influence of the 

; | refracted Moon-beam, that a far more powerful inductive | 

ee) influence than that demonstrated by our experiments on 

| the visible lunar spectrum, may prevail where it is reflected, | 

; ‘i but where the atomic conditions of a heavenly body hold- 

i i ing an analogy to our Sun are such as to have passed 

i / if through that stage of oblateness, beyond which there is no 

anil! capability of producing light. It is indeed very probable, 

ey : that some of the most refrangible rays of the Sun which 

i i do not affect our powers of vision, are reflected by the 

tbs, | Moon, and are mainly concerned in those extraordinary 

i i physiological results of her influence when she is nearly 

hit 7 full, which will be hereafter brought under the notice of 

i the reader. } 

1 The observations of Newton upon the refrangibility of 

\ 4 the differently coloured rays of the solar spectrum, demon- 
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| strate that there is a greater rapidity of impulse where the | 
| 

refrangibility is greater.* | 

| x Sir John Herschell, in pub-. such minute portions of space and | 
lishing the following table in sup- time, is not a little wonderful; for | 

| portof the undulatory theoryoflight it may be observed, whatever theory | 
| which may be applied with advan- of light we adopt, these periods and 
| tage to the hypothesis advanced in these spaces have a real existence, 
| the present treatise,—says, in re- being in fact deduced by Newton 

ference to the extreme delicacy of from direct measurements, and in- 
observation which was requisite to volving nothing hypothetical but 

| its construction, “That man should the names here given them.” 
be able to measure with certainty | 

: Colours of the _ LengthsofanUn- Number of Undu- Number of Undulations 
Spectrum. ulation in parts ofan —_lations in an in a Second. 

| Inch. Inch. f 
| Extreme red......0.0000266 ... 37640 ... 458.000000.000000 

Red .........0.0000256 ... 39180 ... 477.000000.000000 
Intermediate ......0.0000246 ... 40720 ... 495.000000.000000 ' 

Orange......0.0000240 ... 41610 ... 506.000000.000000 | 

Intermediate ......0.0000235 ... 42510 .., 517.000000.000000 i 

Yellow ......0.0000227 ... 44000 ... 585.000000.000000 1 

Intermediate ......€.0000219 ... 45600 ... 555.000000.000000 i 
Green ......0.0000211 ... 47460 ... 577.000000.000000 

Intermediate ......0.0000203 ... 49320 ... 600.000000.000000 j 

j | Blue........-0.0000196 ... 51110 ... 622.000000.000000 | 

Tntermediate ......0.0000189 ... 52910 ... 644,000000.006000 : 
Indigo ......U.0000185 ... 54070 ... 658.000000.000000 ' 

Intermediate ......0.0000181 ... 55240 ... 672.000000.000000 | 
Violet ......0.0000174 ... 57490 ... 699.000000.000000 h 

Extreme violet ...0.0000167 ... 59750 ... 727.000000.000000 fi 

The most beautiful and delicate at once in the same inch; and that } 

| § analysis and observations of the 458 billions of its so-called waves 

! refracted beam, are those of the pass into or out of this region in a 

\ foregoing table, which have deter- second of time. The extreme violet | 
mined the length and number of ray at the other end of the spectrum, 

; undulations, or (as they should be exhibits a rapidity which gives i} 

termed in accordance with our hy- 69,750 separate waves (or points of ah 

pothesis) jerks or throbs of each sort impulse) at the same time, within i | 

of ray, which to an eye capable of the inch, while 727 billions of them i 
such minute discrimination, ought take place at the same point, : 

| to be perceptible within an inch in during a second of time. 
| space at the same moment, or Now, the mean number of the 

which would strike on, or pass by, two extremes in this scale, as re- I 

the same point, during a second of gards the division of the inch, is 
time. The yellow ray does not 48,695; and as regards the succes- H 
maintain a middle position, in the sion of the impulsions at the same 

table which indicates the differences point, it is 5924 billions per second } 

between the rapidities of the motion of time. This tallies nearly with 

of the rays. If we examine this the numbers attributed to the inter- 

Y i table, we find that 37,640 undula- mediate green ray, or the part of 

tions of the extreme red ray appear the spectrum which is between the 

|
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In the subjoined table we find a gradual increase in the 

i rapidity of the vibrations ; the extreme luminous red rays 

! being to the extreme violet rays, as about 4 to 6 in their 

rate of impulsion. 
The ethereally-conveyed sunbeam is undoubtedly the 

manifestation of a compound, but general impulse; but 

i 
| green and the blue rays—where is nearer 535, the number of bil- | 

| 49,320 is the indicator of the quan- lions of impulsions of the yellow 

tity of undulations at the same time ray, than its neighbours in the table 

| within the space of an inch,—and (517 and 555) are to the same 535, 

i 600 billions is that of the number Thus we find, that the motion 

; of impulsions at the same point, which seems to be intimately con- | 

) | in a second of time. But 49,320 nected with the creation of the | 

/ i is flanked in the table by 47,460 general phenomena of the solar | 

wy) on one side, and by 51,110 on the beam, is capable of being itself the 

Fl other; 48,695 is therefore a suffi- analysing measurer of the leading ) 

| | ciently accurate approximation to conditions of the problem. The 

Bd 49,320, for our purpose; while different shades of the blue ray | 

i | 592} is nearer 600, than 600 is to occupy as large a portion of the | 

} 577 or 622, which are the numbers scale of varieties of rapidity, as 

i of billions affecting the rapidity of that which is conjointly attributed 

ae) the adjoining rays in the table,on to the different shades of the red 

an either side of the intermediate ray and yellow rays—the bisection in | 

1a in question. this particular being near the green 

ah The method of dividing the spec- ray, midway between the brightest | 

| trum into two parts, according to blue and_yellow points in the spec- | 

ee the mean rapidity of the motion of trum. But the brightest yellow | 

| all its rays, places that mean in oceupies a mean between the in- } 

| such a position, that the prevalence termediate green and extreme red | 

4 of the blue rays is on one side; rays; so that according to this 

aan || while that of the red and yellow method of appropriation of the ge- | 

i HH rays is on the other. When we neral difference in time between the | 

aa search for the subordinate mean rapidities of the extreme visible 

vane) between this intermediate ray and rays of the whole spectrum, one- 

i i the extreme red ray, we find that half of the whole time is attributed 

jl { it nearly coincides with the num- to blue and shades of blue—and 

ip) | bers attributed to the yellow ray. one-quarter (or one-half of the re- 
i The subordinate mean between mainder) to the space between the 
at 87,640 (the spacial number of the green ray and the centre of the 

’ extreme red ray), and 48,695 (the yellow ray; leaving only one-quar- 
Ht general mean already discovered) ter for the red rays, and for those of 

aa is 43,2674: this corresponds with an orange colour which are on the | 

ae 525} billions of impulsions at the red side of the yellow. Pursuing 
; same point, per second, The num- this investigation, and finding the 

I ber of the yellow ray in the table, mean of this quarter, (which gives | 

i | is 44,000; which cypher is flanked 40,820 as the divisions of the inch, 

A ie \ by 42,510 and 45,600—neither of and 496} billions as the number of a 

| them approximating so nearly, as pulsations in a second), we discover 
| 43,267 does to 44,000; while 525} that the spacial number of the in- 

i 
| 
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{ our senses only inform us of the existence of one of its } 
iy . : | 

; producing causes, namely, the Sun, which seems to be the | 

radiating generator of both light and heat ; while optical 

phenomena do not suggest the doctrine, that this uniform 

action (where varieties of rapidity constitute the only 
- si : | 

| apparent causes of difference in the coloured rays), is to ; 

j be attributed to a progressive series of impulses, which 

depend ultimately upon the joint influence of the countless AGE 

| millions of atoms in the celestial boly. Indeed this joint | 

influence is blended in one general impulse, when it pro- | 

duces the current of the aurora, between the poles of the 

Earth, or (as we believe, when reasoning by analogy) , 

between those of the Sun; we may therefore consider the 

: entire body of the Sun as if it were a single atom, in so i, 
. : i 

far as the compound and uniform phenomenon of its beam 

is concerned; but as if it were a congeries of separate hi 

atoms, in all that relates to the variations of rapidity in 

| termediate ray between the orange Red, bounded by the interme- | 
and the red, is 40,720, while that diate ray between its own shades { ! 
of the pulsations in a second of and the orange or the remaining | 
time, is 495 billions, a nearer ap- interval of the visible spectrum, ‘ 
proximation than any we have yet 1 part. "i | 

} attained. Thus the red rays, and These divisions are all, however, a 
those which are intermediate be- at points of the spectrum, which | 
tween it and the orange, only vary belong to the different species of its | 
in rapidity by one-eighth part of phenomena. The first point is on ] 
the whole variation developed in a neutral colour, which is the indi- if 
the general scale of the spectrum. cator of a prevalence of the blue \ 
The variation between the purest over the yellow. The second is on | 
yellow ray and this intermediate the supposed brightest point in the } 
point, equals another eighth. spectrum ; and this is the apex of i H 

Hence the apportionment of the the yellow ray. The third is at an } 
whole variation of rapidity, suppos- intermediate point, not between the Ha 
ing it to be divided into eight parts, red and yellow, but between the ! 
will be as follows: — red and neutral colour, orange, { 

Blue and shades of blue, bounded which point corresponds with that 
by the intermediate green ray, 4 which is placed between the green i 

parts. and yellow. We have seen that | 
The interval between the yellow the intermediate green ray itself is ; 

and intermediate green rays,2parts. the bisector of the whole extent of 7 
_ The interval between the yellow the variation, which is as 3,764 to ] 
ray and the intermediate ray which 5,975, or something more than the } 
is between red and orange, 1 part. difference between 4 and 6. 

i Al
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its rays, and the consequent differences between their heat- 

ing, illuminating, and magnetic properties. When con- 

| sidered in this manner, the atomic doctrine suggests the 

| following explanation of why there are different coloured 

\ rays and properties in the sunbeam. | 
} If each molecule in its complication with other mole- 

cules which constitute a body, contributes its influence to | 

i a general galvanic impulse, occasioning those interpolar 

| currents which promote the inductive beam, its special 

: power need not be altogether lost; but it may be blended 

, in a ray with that of others, all apparently promoting one 

ae and the same colour. And this process must be of a 

/ } complicated character, because the superficial or inter- 

j i polar action of the heavenly body, scems to confound all 

i inductive individual impulses, when they are again de- | 

i veloped by the ethereal inductive pulsations which take 

1 i place in a new direction, as straight lines, between two 

{ / bodies, and are not analysed by the prism, or some other 

oy | refracting medium. 

Now when the general phenomenon is explained by i 

te referring to the aboriginal force, we may suppose, that the 

a. interval between the throbs of separate atoms, would be 

i | shorter in relation to the diminished distance between the 

i Al poles of each molecule, or to its secularly increasing oblate- 

| i , ness. The motion manifested in the blue rays at one end 

aa of the spectrum, is more rapid than that of the red rays at 

| : ' the other; while decrease and increase in rapidity, (as re- 

4 gards the succession of the agitating influences) may coin- 

i : cide with the expansion and contraction of the bulk of each 

ee atom ; and it is in perfect accordance with this notion, that 

' the heating rays of the spectrum should hold a relation to | 

“i those atoms of a terrestrial body, each of which, it may be | 

tl inferred, is less oblate than those which develope the most 

) i ; intense illuminating activity. This mode of reasoning 

| offers a new and important suggestion about the primary 

a | 
[ t 
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action in each atom. We may suppose that it is deve- 

. loped in jerks or pulsations: we may measure the intervals 

} between the pulsations: and it is possible that we may 

| thereby inferentially determine the size of the atom itself. Tt 

/ seems probable, that not only is the size of the atom con- 

j cerned in the measurement of the interval between the 

} throbs, but that the existence of a system of pulsations in 

; the original impulse which maintains the atomie being, is 

thereby indicated. Such notions are the legitimate off 

spring of inductive reasoning; and if the existence of the 

atom depends on the pressure of an expanding force, it 

becomes an interesting problem, to ascertain how such a i, 
| force may act. Two modes are possible ; the one by jerks, 

} ——the other, in a smooth and continuously sustained mo- ) 
| tion: the analogy is in favour of the system of pulsations, , 

and of alternations of motion and rest, even in this first com- | 
! prehensible manifestation of material activity. d 
Hl The relation of light, both to heat and magnetism, may 

| also be further elucidated by the scale of rapidities in the 

different rays of the solar spectrum: we haye already sug- n 

gested, that as there are dark heating and dark magnetic a) 

rays, it is a justifiable inference, that so far as this sort of ij 

inductive light is concerned, its manifestation belongs to ; 
| some interval in time, shorter than that allotted to the cxist- i 

ence of the constituent atoms in bodies between which it is pro- hi, 
| moted. Supposing that there be a constant secular change 

| in the atomic bulk,—an increase of the primary rapidity of { 
the interpolar agitation in each atom, may be a condition } 
necessary to the development of light or of the phospho- 

rescent state of an atomic body. Again, there is a limit i 

| to this luminous development, which ceases before the i 

| atom has been contracted to its minimum ; and if the ana- 

| logy to the rays of the solar spectrum holds good, there } 
| can be no light, when there are more than 60,000 breaks ' 

or pulsations of a ray within an inch at the same time. 

|
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Now let us apply these important inferences to astrono- 

i | mical phenomena, before we consider the calculations on 

| this point in detail. 

| In the solar system there is but one body which appears 

| to be wholly phosphorescent. The sun alone has that 

| quality to such an extent as to illumine other bodies in 

| his system. But we are aware of the existence of myriads 

i of other Suns, each shining with his own light: and the 

| above surmise may enable us to explain the interesting 

| fact of those differently coloured stars appearing in the 

i heayens, which ought to produce spectra having different 

: | proportions of the heating and magnetising rays (if they | 

i were capable of measurement, which they are not, in con- 

sequence of their distance), because there is a variety in | 

/ their degrees of atomic condensation. A star beginning | 

} , to be luminous, would, according to this hypothesis, display | 

a predominance of red in its light: and one which had 

| | reached the limit of its phosphorescent state would appear | 

j ] violet. Our own Sun’s white light would imply, that his 

5 ! phosphorescent condition is that of a body which has at-  . 

nie tained a climax as regards light. 

: i That there are dark bodies in the Heavens, not merely | 

} ! as planets, but as centres of systems, is most probable: | 

| i and it is not difficult to speculate upon astronomical con- 

{ A | ditions which tally with all the phenomena that we observe, 

eed and which suggest the likelihood, that others, never yet 

j | i observed, are occurring here and there in the great ethereal 

: : medium of all atomic existence. Some stars have been 

ie known to shine out with surprising brightness, and then to 

an disappear totally. New stars have also appeared suddenly | 

| 1 and remained permanently visible: others have disappeared 

i i from the heavens although they are enumerated in cata- \ 

| i logues. May not these wonders be accounted for by a 

i ee comparative violence in the rapidity of changes far more | 

aa general in their influence but yet resembling those of 

| 

) | 
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chemistry upon our globe? The change of bulk ina comet | 

affords ocular demonstration, that great alterations may be | 

| most rapid, and proves that there may be cycles of atomic 

dilatation and contraction, independently of the slow but } 

constant diminution of the absolute size of every atom in | 

the cometary body. 

The hypothesis of Sir D. Brewster supposes that the 

seven colours of the solar spectrum are produced by the 

| intermixture of blue, yellow, and red rays, which interfere 

with each other in some points more than in others; that 

these three primitive colours exist at every point of the 

i spectrum ; that, as they constitute white light, the colour } 

at every point of the spectrum may be considered as con- 

sisting of the predominating colour at that point, mixed ii 

| with white light; that where the ray is red, there is so 1 

much more of that colour than of the yellow or blue, that | 

they hardly interfere with the red ray ; and that the same } 

happens, mutatis mutandis, with respect to the yellow and | 

| blue rays. tH 

. He supposes the intensity of the light to be in the yel- | 

| low ray; but experiments have shown, that the site of the il 

maximum of heat varies in the solar spectrum according to Mi 

the substance of the prism; when water is used, that | 

maximum is in the yellow ray ; in crown or plate glass it i 

} is in the middle of the red; and in flint glass it is beyond 

the red. The analogy, therefore, would suggest, that as | (| 

regards the mawimum of light, it is variable according to { 

| the medium of the prism. Frauenhofer found it in the 

orange ray. Future experiments will probably determine 

the general laws which govern the development of these t 

properties in the solar beam, in relation to the various i 

sorts of refracting media. | 

Experiments prove that if the throbs of two rays of a I} 

similar colour, from different prisms, fall upon the same 

| spot at one and the same moment, they produce an intensity } 

| hh 
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| of that colour on the spot in question; but that if they, or 

their so-called undulations, sueceed each other in such a 

manner, that they divide the appropriate intervals in time 

| between the moments of the impulsions (which intervals 

| are peculiar to each sort of ray) there is darkness at the 

| spot so impinged upon. ‘This explanation of the phe- 

; } nomenon is complete, if we admit that there are no undu- 

| lations, and that the impulse is communicated through the 

} medium of the ether without any locomotion of that 

| medium itself; and we may use the term “ intervals of fits 

! | of transmission” without adopting the theory of undulation. 

. | | It is obvious, that if the number of the succession of the \ 

me jerks or throbs be greater than 60,000 or less than 35,000 

} | in an inch, they would produce no light; and that if any 

an number between 35 and 60 be doubled, it must exceed 60. | 

fo But in consequence of the interference of two rays, in any 

; | part of the spectrum, the joint number of the fits or 

| ; strokes upon the spot on which both rays fall, will exceed 

eae those of the extreme violet ray, unless the strokes of both 

| ; the rays be simultaneous. The result would be, that the 

{ i operation would not produce light ; because the succession | 

; | of impulses would exceed the maximum indicated in the 

| } i table which attributes less than 60,000 intervals in a } 

t il / square inch to the extreme violet ray. The difference, 

ml F therefore, is considerable: and as motion is so essential a 

1 | principle in nature, we find no difficulty in reconciling the } 

l¢ | great contrast between the influences of heat and mag- 

i i netism with such a variation of rapidity in the same 

: i general class of phenomena. All observations confine the ; 

/ | intensity of the illuminating influence, to that half of the | 

et) difference which includes the hottest rays. Light and heat, 

| therefore, may be inferred to hold a nearer relation to each i 

a i) other, than light does to magnetism on this account; the 

y | inference that light and magnetism are distinct qualities of : 

the Sun, is supported by other physical evidence. . 
| 

| | 
i . 

Hi I 
Li



ca 

CCXXXV 

The general result of these calculations, so far as the | 

position and rank of the brightest rays are interested in 

them, is, 1st, that solar light or brightness, without refer- 

} ence to its colour, is due to an impulse or agitation of an | 

| ethereal medium between two atomically composed bodies. \| 

In this respect it offers an analogy to inductive heat and < 

magnetism when developed in the same manner; but we : | 

| must be careful to avoid confounding the magnetising | 

| power of the Sun’s rays with the general gravitating influ- ] 

_ &g ence which he exerts upon other bodies in his system. 

2ndly. We find heating and magnetising rays devoid of 

| light, at the extremities of the spectrum; but as we do j 

| not discover illuminating rays altogether unaccompanied 

by heating or magnetising powers, we may infer that the i 

development of light was not a phenomenon congenital to the / 

atom, and that it did not take place until after that of heat H 

had been made manifest ; in other words, that there was : 

a period when the atoms of the solar system existed in 4] 

darkness. i) 

This inference is capable of a still wider application : | 

we may conjecture that every molecule has two distinct non- | 

luminous periods of existence—the one while it is ad- a 

yaneing to its climacteric form and the sympathetic ) 

pulsations between its poles are not sufficiently rapid—the | 

other when it is become yery oblate after having passed i, 

that climax, and the succession of its pulsations is too "4 

rapid for the manifestation of illuminating properties, i i 

j although the intensity of the magnetising influence is | 

thereby increased. ir 

3rdly. This hypothesis is completely in accordance with it 

the notion, that the magnetic and gravitating influences of i 

. nature are produced by different forces in the original 

atom, although they are so combined in the magnet, that I] 

the most obvious phenomena have suggested that they are iy 

| identical: but the critical analysis of such phenomena / 

} 
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| explains, that the magnetic influence in that instance 

guides and controls the gravitating or attractive power, as 

| it does in any case of elective chemical affinity. The 

| gravitating power attached to the atom during the whole 

period of its existence is an incariable quantity, if there be / 

it any truth in the doctrine of chemical equivalents. The 

| heating and magnetising powers may also be its constant 

| attributes, but as variable quantities, both beginning at 

| zero, when the atomic germ is first developed—heat 

I mounting to the highest point, when the expansion is at 

! | its maximum, and ending at the lowest point in the ther- 

ry iil | mometric scale, when the atomic contraction is complete— 

q while the magnetising influence does not become highly 

N operative, until the heat is diminished. But the illuminat- 

i ing influence (unlike heat, magnetism and gravitation) does 

, not appear to be a constant attribute of the atom. | 

/ | Such an explanation accounts for heating and magnetic 

1 powers being promoted in darkness at cither end of the 

aay | spectrum. It also confirms the analogical presumption, | 

i that as regards the same atoms, the developments of heat 

} 1 and gravitation are older phenomena than that of light, | 

|) which can only be manifest when atoms have a certain 

ae shape; if they are too oblong, their vibrations may be too | 

i ! | slow to cause it: if they are too much flattened, the 

{ a original ethereal vibration on their surfaces may be too 

\ i rapid. The analogy between light and sound is very com- 

: r plete: they are both relations to our senses and useful | 

\ | under a particular organisation: but it is easy to imagine | 

| i a higher sort of material animalisation in which neither 

4 | hearing nor seeing may be necessary as means of commu- 

at nication between the perceiving animal and the thing per- 

| ceived. 

on) The presence of light, when refracted by a prism, is 

i accompanied by a polarisation of substances, which have 

| been generally believed to be devoid of all magnetic . 

I 1 
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qualities, A small needle of light wood floating upon water, 

gradually arranges itself in the magnetic meridian when 

submitted to the influence of a prism, even if the light of a 

candle be the origin of the refracted ray. Experiments 

have been made, which prove that diffused daylight, when 

the Sun is covered by clouds, or so situated that its beam | 

cannot be directly brought to bear upon the piece of wood, 

endues it with this tendency to assume a polarity. 

, Not only is this result produced in such experiments, | 

but a motion resembling that imparted to the steel | 

needle by the refracted Moonbeam, is obvious, when suffi- 

| cient time is allowed for the development of the magnetic ; 

influence: the piece of wood which had previously become 

polarised, will gradually change its position in such a i | 

manner as to suggest that the refracted ray of ordinary } 

daylight can at last annul the tendency to reciprocate with A 

the magnetic currents of the Earth, which tendency it first 

calls into action. The motion imparted is less rapid than | 

that which is made manifest under the influence of the 4 

lunar spectrum, but the phenomenon is quite as decided. Bt 

Hence we may conjecture that, wherever there is light, i 

when the ray of light is analysed by the prismatic refrac- ; 

tion,—there is a concomitant development of that magnetic | 

influence which interferes with the normal laws of gravita- i 

tion, and which promotes, controls, and annuls certain i 

grades of the gravitating forces. But it does not follow, (| 

that light, or the definitely limited rapidity of the ethereal \ i} 

} action, (which we believe is necessary to our ocular percep~ | | 

tion of its effects) is the cause of this interference with the | 

more simple laws of gravitation. In this and in all similar } 

‘a cases, it may be assumed, that the same force, which con- 4 

curs with physiological ordinances in promoting visual sen= 

sation, has a distinct and more general physical influence i 

over bodies, where there is no evidence of physiological | 

arrangement,—and that this general magnetic influence 

th
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| may exist in greater power, when the action is so rapid as 
| | to prevent our appreciating its presence by means of the 
! organs of vision. 

i] All the phenomena of the polarisation of light, which 
| oceupy so large a portion of modern treatises on optics, ! 
/ will be found to harmonise with the magnetic hypothesis 
| accounting for its origin. There are also certain laws in 

: | reference to our visual perception of physical activities in 
| the non-atomic ether, which hold a relation to those under 

i which our auditory organs are affected by the undulations 
i of an atomic medium: both orders of laws seem to be under 

i the influence of a similar numerical arrangement, as to 

| | intervals of spacial distance: but seeing may belong to a | 
} | higher class of perception than hearing, the first being an 

ae inductive, the other a conductive, mode of attaining ideas 

| | of the activity of the external world, through the nervous . | 
} t system. | 
(i It is in accordance with our whole hypothesis, however, 

i that visual perception should not be the ne plus ultra of 
i | physiological sensation. We may be satisfied that where | 
{ il the rapidity of the ethereal activity, or of the throbs of the | 

' i all-pervading ether, ceases to affect the eye—there are 
; ' physiological attributes of the nervous system in animated 
iv i bodies which will enable the perceiving self to appreciate | 
/ i || it. As regards inanimate bodies, the cessation of illumi- 

[ i nating agencies does not interfere with active chemical 

it | agencies. The rays beyond the violet, which are too ] 

: i rapid to produce light, may be reasonably supposed to act 

co more energetically in a magnetic mode than those which 

i we see: that dark rays whose propagation is too slow to 

| | ] occasion light, promote more heat than those that are visible | 

| | on the red side of the spectrum,—is a demonstrable fact. | 

ar) That any animated inhabitant of this planet is enabled 

eo) to appreciate the physiological power of the invisible but 

: | very rapid rays, is only a conjecture, warranted perhaps by | 

\) 
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some of the phenomena of animal magnetism,—upon which / 

we may meditate in a future section. In other planets, } 

{ now, (and if the theory of a continuous improving develop- ; 

ment of animal organisation upon this globe be well founded, | 

even with respect to some future period in this Karth,) we | 

may suppose the existence of animated bodies having a 

perceptive faculty as far above sight, as sight is above 

hearing,—adapted, however, in the great scheme of Provi- 

dence, to that mere physical energy of inanimate matter, 

which is promoted beyond the violet ray of the solar 

| spectrum. 

| The cause of much error in optical theories, is the want ; 

of an elementary analysis on the part of those who have + | 

most occupied themselves with delicate observations upon 1 

the nature of light: not only have they frequently con- 1 

founded its physiological with its physical phenomena, but ‘| | 

they have merged both the one and the other in the | 

psychological idea of that sensation of ocular percep- 1 

tion in themselves, which coincides with the develop- ni 

} ment of certain changes in the constitution of vegetable | 

bodies, as well as of those which are inorganic. It is a 

far from the intention of the author to underrate 

their labours. The discoveries of the dark bands in the ] 

solar and sidereal spectra, and in beams transmitted | 

through various gases, where the different arrangements of i 

| the bands seem to depend upon the differences of the illu- ; , 

minating bodies, or of the media through which the rays 4 

| pass,—will open the way to speculations of a highly im- \ 

portant character, if observers will bear in mind, that all { 

such discoveries ought to be considered in reference to the { 

varied rapidities of the rays. The polarisation of light, 

interesting as that subject is, will be found to be inferior | 

in a general survey of the causes of optical phenomena to y 

' these discoveries, more especially when light itself is only 

| regarded as one of the effects of a peculiar magnetic force | 

| 

| il 

Z 

|



i 

, cexl 

| in relation to the animal organ of vision, and when it is 

| not confounded with its physical and elementary causes. 

| Some very interesting experiments may be made upon 

the prismatic influence of the solar beam, when it is 

| brought to bear upon a needle floating on mercury. The 

i] density of the fluid metal offers an impediment to the mo- 

4 tion of the needle itself; but any small portions of dust 

i) upon the surface of the mereury, will soon arrange them- 

i! selves in curvilinear lines, and offer the appearance of 

i] oblong figures whose poles are the poles of the needle. It 

1 | is probable, that in these experiments, whether the sup- 

yon porting substance be water or metal in a state of fluidity, 

| | . the particles of its surface are ali acted upon by the re- 

} i fracted sunbeam, and that this may partly account for the 

| motion of the needle upon the water. | 

i / The author has not had an opportunity of continuing a 

; i series of observations in reference to such phenomena, with | 

; | | the care and attention they require; but enough has been | 

} remarked to authorise his recommending others to pursue } 

| ! these investigations. They may lead to very valuable infe- 

| rences,—not only with respect to the different sorts of 

: light, prisms, floating bodies, and media on which they ) 

i i i | float,—but in relation to the higher problem involved in | 

en the spacial changes which the particles and corpuscules 

f rae of bodies so acted upon, undergo when they are exposed to 

1 1 the inductive influence of rays which are devoid of illumi- 

ie) nating qualities. | 

. | 

' 
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SECTION XIV. / 

General remarks on the magnetic phenomena dependent on astronomical | 

induction. | 

THE analysis of the phenomena of astronomical induction 

| introduces the natural philosopher to a distinct class of 

| laws, which every heayenly body obeys as if it were only 

an individual being, so far as its locomotion in space, and | 

its active influence upon other heavenly bodies, are con- ! 

cerned: but each individual portion of the atomic matter 

which composes the outer layers, at least, of its substance, 

is more or less amenable to the concentrated astronomical 

influence of other celestial bodies. The relations of simple Ht 

| gravitation between the Earth and the Moon, elucidate : 

this doctrine most satisfactorily. There is no conductive i 

medium between these two bodies; they can only act upon } | 

each other by agitating the intervening ether, inductively ; } | 

and this mutual agitation occurs independently of the solar | 

influence. a 

A higher class of inductive influence is discovered, when H 

we ayail ourselves of the prismatic analysis. But accord- Di 

ing to the hypothesis expounded in the preceding sections, 

the independent magnetic forces of induction promoted by ; 

the direct reciprocity between the Moon and the Earth, ny 

cannot occasion light; and meditation upon the spe- | 

cialities of the solar spectrum leads to the inference, \ ae 

that the beam of no heavenly body can contain very | | 

influential “chemical rays,” or high inductive magnetic q 

powers, when the pulsating force which agitates the 

ether, produces impulses succeeding each other with i 

a less rapidity than 450 or 500 billions per second. A 

greater rapidity than that of 750 or 800 billions of pulsa- , 

tions per second, is equally adverse to the promotion of MI 

the phosphorescent qualities of matter; but the physio- | 

ii 
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i logical magnetic influence may be propagated in darkness, 

| after the illuminating influence has ceased, although it 

Hi cannot occasion the manifestation of light. The less 

l\ rapidly promoted ethereal agitation would seem to be of a 

} lower physiological order, than that which causes the 

development of phosphorescent qualities, or than that 

i which is too rapid for the appreciation of the human eye. 

| | The experiments of Mr. Hunt prove, that the red rays 

1 hawe a destructive instead of a vivifying influence upon vege- 

! tation, even where light is produced ; and they belong to 

it the less rapid pulsations of the visible spectrum. 

| i} It has also been shown that both the Earth and the 

| | Moon may have other magnetic powers as regards their 

/ 1 mutual influence upon each other’s molecules, than those 

i i which are due to their separate direct reciprocity with the 

i Sun; but this superior influence accompanies the mani- | 

i 1 festation of a secondary inductive process, which is usually 

| | considered as one of mere mechanical reflection. The force 

oe of the Sunbeam, in this secondary stage, exercises a much 

} i more refined magnetic influence upon the Earth than in 

Uh | the direct reciprocity, although its light has been greatly 

a | diminished, and its heat wholly extinguished, by what is | 

a called reflection from the lunar surface. But in the ana- 

i | lysis of these phenomena, it would be incorrect to confound | 

hil) this indirect solar influence with the direct lunar influence, | 

\ i both of which agitate the ether within the cone-like region 

| : | of space between the Moon and the Earth. 

0 | The modifications of the simpler forces which are used by 

ill the magnetic influence, are apparent whether that influence | 

; | | be derived from a terrestrial or an astronomical origin. | 

L | But it may be proved that corpuscular elective tendencies 

} | are controlled and directed to certain ends, with a greater 

ey) complication of cause and effect, in the higher, than in 

a) the lower processes of nature in either case. 

Thus we find the phenomena of summer heat and winter | 

| 
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| | | 
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cold occasioned by a periodical expansion and contraction, 

in certain parts of the globe, at certain seasons, which | 

| depend upon the relative energy of the solar inductive 

heating influence; while those of the tides are due to a } 

| simple attractive power called into activity by a rotation 

| of the Earth’s surface continuously bringing opposite the ; 

Sun and Moon a fresh longitudinal portion of the terres- 

| trial substance. This globe, as @ whole, has positive and 

| negative annual relations to the Sun, which determine its | 

| elliptical locomotion; but in the case of the tides, the 

} simpler gravitating force of one heavenly body acts upon 

| portions of another without reference to the various modi- ; 

fications of the electrical force. 

Again, when the magnetic rays of the spectrum change i 

the poles of the needles, we observe the manifestation of a i 

more refined change in the gravitating relations of the 7 

needle to other terrestrial bodies, and more especially to 

E the internal nucleus of this globe. But the elective affi- 1 | 

nities of the chemical system exhibit a still more varied i 

magnetic government of attractive and elective forces, than mM 

that which affects the relations of the poles of the needles Nh 

to those of this globe: and every analogical argument is in \' } 

| favour of a progressive improvement in the administrative 

faculty of the magnetic influence, after the astronomical | 

generation of new heavenly bodies by disjunction, has 

developed a new mode of transmitting that influence, which ; 4 

coincides with the absence of all contact, direct or indirect. ij i 

Now there is as decided a difference between organic i 

and inorganic phenomena, as can be found between those it 

which are promoted by the terrestrially and astronomically } 

originated influences, which are both usually termed mag- 1 

netic. Our hypothesis supposes, that the secularly self- 

developed change in the form of each particle or corpuscule ; 

may be interfered with by the neighbourhood of other A) 

portions of the same heavenly body: yet that when its } 

' 
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constituent elements had been once brought together, they 

i! might have remained quiescent for centuries, if the external 

i influence of other bodies were unimportant. But each 

i organic compound of atomic matter is a system of conti- 

i nuous and rapid instinctive activity, in which there is an 

i independent development of motion, deriving its immediate 

Ht origin from @ special internal impulse. 

Every plant or animal resembles an atom in being ! 

| kept alive by an inherent energy: but as the mechanical 

i| wear and tear of its organs is the secular cause of its death, 

a the analogy, as regards the generation and dissolution of 

| i an organic system, is more extensively applicable to a | 

| heavenly body than to each individual atom; for the 

ae general argument militates against the assumption, that 

| the atom can either generate a similar atom, or be subdi- | 

| vided into several parts. Still the analogy between the 

Hl generation of a planet and that of an organic body, does } 

| not hold good in reference to the relation between the con- 

| Hi! stituent parts of the parent and its offspring. The planets 

| | are generated at the expense of the solar substance; but 

! | the vegetable seed grows into the likeness of its parent 

: i) tree, by aggregating to itself the neighbouring atomic } 

i matter: and the oak loses no more by the dropping of its 

i | i) acorns, than by that of its leaves. The generation and 

oa i growth of the most insignificant eryptogamous plant indi- | 

‘abit cates the development of a far more complicated process 

| : | | of Nature, than that which occurred when this globe 

| became a distinct heavenly body, and gradually assumed. | 

| | its present conditions. | 

| Hence it is obvious, that physiological laws are of a I| 

| | higher grade than those which prevail either in inorganic | 

| chemistry, or in astronomy: they give an aggregate of atoms 

ang the automatic faculiy of producing its own likeness without | 

he any injury or permanent diminution of its substance, which | 

| faculty is only to be compared to that of the incorporeal ; 

| 
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impulse which increases instead of diminishing in power, id 

after it has generated the atom itself. This comparison is 
| peculiarly appropriate for another reason. The atomic force 

does not increase the number of atoms, or the quantity of | 
atomic matter, however it may be distributed in particles ia 
or corpuscules ; but the generative energy of living bodies hy 

does multiply the number of these systems to an immense 
: extent: and such an increase is analogous to the develop- } 

ment of new sorts of force, which multiplication of species ; 

and varieties of galvanic and magnetic currents is made 

} manifest in the progression already expatiated upon. 

Although the interpolar current of a heavenly body con- ; 
denses all previous forces in itself, and reproduces them 

| separately in a much more energetic state, as we have seen | 
in reference to magneto-electric currents generated by 

| galvanic currents,—this condensation of its combined forces | | 
is not to be compared to the infant potentiality, if it may be - 
so termed, of the embryo atom, which, although not capable ! | 
of developing the complicated forces in question, unless it Be 
had gone through several successive stages of combination ae 
with other atoms, must nevertheless have been poten- i 
tially endued with the germs of them all. Still the } iy 
inductive beam of the Sun contains absolutely within \ 
the same space several distinct inductive forces: they q 
respectively promote the elliptical motion of this globe 4 

| in its annual orbit, and the minor rise and fall of the | 
tides,—the expansive and contracting influences which { i| 
cause the annual differences between summer and winter aK 
heat, and the diurnal alterations of temperature depend- / 

| ing upon the presence of the Sun above the horizon,—the ) 
chemical causes of that limited locomotion of particles i 
moving in accordance with the fixed laws of elective affin- t 
ity, which is developed most delicately when the colours of i 
bodies ave changed by exposure to the rays of the Sun,— \ 
and that physiological influence, which has been proved by 

|
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We 

| actual experiments to hasten the germination of seeds, the 

I hatching of eggs, the growth of plants, and many other 

f progressive developments of vitality, which are generally 

i attributed to the action of heat alone. 

| When we reconsider our conclusions about the pheno- 

i) mena of the solar spectrum, we cannot avoid perceiving 

MW the complete harmony which exists between the progres- 

sion exhibited in that analysis, and in the hypothesis ad- 

| vanced in our whole essay upon the gradual development 

] of the magnetic forces. The solar beam resolves itself 

; | under the prism, into a band of rays SPACIALLY representing 

Ae @ certain period of TiME, during which, as we suppose, 

en atoms have undergone part of their secular contrac- 

H i tion: this period, however, so far from being the whole 

| time of the atom’s existence, is only supposed in the pre- | 

} sent scheme to comprehend a little more than that portion | 

| of it, during which there is a development of phospho- 

{ rescent qualities. | 
f It is admitted in all theories of gravitation, that the | 

ee atoms of every particle in a heavenly body contribute their 

! i i gravitating powers to the general influence which promotes 

: ! its inductive relations to another body. But the same 

|, doctrine must hold good in respect to the heating, illumi- 

i it nating, and magnetic forces, to a certain extent. Any | 

hal) atoms contracted to the requisite size, wherever they may 

| | | be situated in the shell of the Sun or Harth, may have the | 

ie i faculty of transmitting the magnetic power generated in 

| their ethereal envelopes, though those of the particle, of 

i | the corpuscule, or of the subordinate body in which that ; 

ier) corpuscule is a constituent, until its constantly sustained 

| | energy is finally brought out on the surface of the heavenly } 

| i body. It is, probable, however, that this progression is } 

| | considerably interrupted by occasional interferences of the 

; I chemical accidents which may absorb such secondary forces, | 

I as those of molecular expansion or contraction, or of the 
1 
i 
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agitation of the envelope of an atomic aggregate. But 

as the cause of the gravitating force in each atom is 

really the aboriginal impulse, the power of gravitation is a | 

primary force, under all circumstances, and undergoes no 

diminution during its conductive propagation, because it | 

originates in the substance of each atom ; this is not the 

| case with the forces which oceasion the elective affinities i 

of each atomic compound, or the circulating agitation of 

the layer of ether enveloping it: they are ereated, as it | 

| were, during the process of the formation of the particles 

and corpuscules, and change with their changes. 

Hence it would seem, that the constant and unchanging j 

| gravitating foree cannot be affected in the prismatic expe- 

riment: the forces which are obviously interfered with by 

| the prism, are themselves, strictly speaking, magnetic, and 

liable to suspension or annihilation, because they are of a | | 

secondary character, and not congenital with the indivi- | 

dual atom. i 

There can be no doubt of the existence of a solar influ- et 

ence, which acts as an impelling cause upon the atomic i 

matter of this world; and observations of the most accu- i 

rate character have established the doctrine, that the : 

general sun-beam which is so necessary to vegetation, 

may be analysed, and divided into distinct portions—one | 

of which excites such organic individuals as seeds and eggs i 

to an extraordinary and rapid manifestation of their in- | 

stinctive faculties of growth, while the other destroys that i i; 

internal vital energy. Both these forces, when combined a 

in the unrefracted beam, balance each other, and fulfil the i. 

intentions of Providence in relation to the general pro- } 

gression of the vegetable division of organic beings. ‘The ti 

over-excitement of the animal frame, which would be occa- 

sioned by our breathing an atmosphere of oxygen, is ; 

moderated in a similar manner by the adequate mixture 4) 

of nitrogen, which qualifies its stimulating powers. In ; 
: 
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| both cases the natural synthesis has its relations of fitness 

i) to the organic world. The analytical prismatic experi- 

I ments deal with the various sorts of astronomically-pro- 

| moted magnetism, as those of the chemist do with the 

" constituents of air. 

i When we advance in our practical application of the | 

Hh foregoing conclusions, and bear in mind, that in the gene- 

ral progression of nature, there is a continuous improve- 

ment and a development of new and more complicated 

physical systems, as regards time,—the reasonable infer- 

ence is, that the inductive relations between the compre- 

/ | hensive interpolar currents of heavenly bodies will not 

eee only impel the atomic matter of this planet to occasional 

| exhibitions of all ‘those chemical phenomena, which are | 

aa) | promoted by geologically originated impulses; but that 

a: they will enforce a higher order of results than any which 

i) are so produced by the electricity of the earth. That | 

| force, in the hands of the human electrician, can hasten 

; i the growth of organic bodies ; and some experiments have | 

| i | raised a doubt whether it may not be applied to the more 

es exalted function of generating such bodies ; there is, how- 

|| ever, a vast difference between these two classes of | 

| | } phenomena. 

a | But to attribute to the magnetic influence of the induc- 

i i) tive rays between bodies, a force capable of compelling the 

A atomic substances of one of them to assume such relations 

j i il, to those of the other, as to cause the self-development of } 

ae | the germ of some very low animal, would be no bolder an 

i) hypothesis, than that which supposes the vis insita of the | 

; i egg itself to have been originally endued with the power of 

! ii developing all those progressively manifested faculties, 

' which at last produce the form of the adult animal. The | 

Cn fact that the egg contains all the /atent energies, which are 

al necessary to this end, is incontestable. The physiologist | 

| never doubts about the still more wonderful life-producing | 

| } 
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sympathy between the male and female principles, which 

is shrouded in the mystery of feeundation. | 

] One of the general harmonies of the progressive improve- | 

ment of the whole physical system may be found in the con- | 

comitant development of separate heavenly bodies, and of 

separate living organisms. ‘The idea of this parallelism is h 

further supported by the considerations, that the disjunc- 

tion of parts of a single heavenly body introduces us to a 

completely new system of physical action, and that there 

. is no corresponding inorganic manifestation of force at all 

| to be compared to the inductive sympathy between two 

] heavenly bodies, unless it be the primeval agitation of the i 

ether, which, as regards each atom, we presume occurred 

| “in the beginning,” between two incorporeal seats of i 

| energy, previously to the generation of the atom itself. ; 

That rectilinear inductive process is supposed to be the iy 

forerunner of the whole physical system, or of the entire hy 

macrocosm of our perception. It is the first stage of a 

continuously improving scheme of inorganic activity ; but 1 

it at last introduces us to the gradual manifestation of Wai 

numerous, collective, but independent schemes of vitality, 

or to those varied mécrocosms, in each of which there is a I 

more or less complicated world of self-producing and self- 

sustaining modifications of vital motion, suited to the j 

special design intended by Providence for each plant or 

animal—a design “ perfect after its kind.” ¥ 4 

No subordinate aggregate of inorganic matter manifests i] 

this internal force, although it may have its own galvanic Wa 

and magnetie currents of activity; for unless it be so 

situated as to hold external inductive relations to other 

atomic bodies, its currents would conduce to no ulterior i 

object, and its special magnetic properties would only tend : 

to the immovable fixation of its constituent parts. And } 

when the reciprocating subordinate interpolar currents, } 

left to their own tendencies in more compound inorganic 

i kk 
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bodies, do develop such phenomena of motion as yvoleanie 

i eruptions, and geological catastrophes, and even the form- 

Hi ation of new heavenly bodies,—there is nothing in these 

i automatic displays of the physical energy worthy of being 

i compared with one of these intricate, delicate, and trans- 

i forming powers of organic bodies, which incorporate in- 

\ organic matter, and convert it into the prolific anther of 

i a flower or the filament of an insignificant microscopic 

i byssus. 
| i In a physical point of view, the difference between a 

i seed and an egg is not so marked as that which exists be- 

; | tween an organic and an inorganic body. Both are spe- 

} cial systems of vitality, and there is a parallelism in these 

; two divisions of organised beings, which leads to their 

i ; arrangement in one general class, as contradistinguished 

from inorganic compounds of atomic matter. DMetaphysi- 

; } cally and psychologically, the animal and vegetable are 

entirely distinct; and the parallelism in question incul- 

! cates an opinion, that the aboriginal germs of the plant 

ee) and animal were first produced under different conditions } 

| | of the magnetic energy; but the basis-idea of an internal 

mi wital motion is common to both divisions of organic beings, 

: } and all the arguments upon the long-debated and still- 

i | undetermined question of “the origin of species,” are 

. | | equally applicable to both. | 

i, After having gradually attained our position as regards 

i i the inorganic world, is it too bold an hypothesis to assume, 

| that the origin of all living systems of atomic matter now | 

| existing upon the Earth’s surface, may be attributed to an 

| automatic aggregation of chemically composed bodies !— } 

I i and that they were induced to arrange themselves in the | 

' il simplest organic forms, in consequence of some highly re- 

! | fined electrical influence, which cannot be operative, until 

the gradual changes in the qualities of atomically composed I 

inorganic bodies have developed an administrative magnetic / 

| | 
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| power, which is adequate to the task of enforcing the i 

designs cf Providence, by so directing the lower energies | 

| of terrestrial matter, in reference to a special object, as to } 

occasion the manifestation of physiological activity ? 

The same mode of reasoning is capable of a general | 

application, be the reciprocating bodies in question, the Sun f 

and any of his planets, or a planet and any of its satellites. 

The fixed stars themselves may have such relations of 

/ mutual influence, as to produce physiological phenomena 

| on each cthers’ surfaces, which are far beyond our notions 

of embodied intelligence, and of the nature of which no 

human experience can enable us to form an adequate con- \ 

ception. But should this speculation be unfounded, we 

} have inferential evidence in favour of a transcendent in- ! 

| fluence, acting upon organic terrestrial bodies, when the a 

solar magnetic powers are reflected upon the Earth by the | 

\ Moon (according to conventional language), this physical 

operation most probably being a compound inductive re- j 

ciprocity between the Sun and the’ Earth, which is propa- F : 

gated mediately and indirectly in consequence of the action et 

} of the Sun’s magnetism upon the ethereal envelope which it 

surrounds the Moon, and of a contingent sympathy between \ 

the Earth and the Moon, which is of a more refined nature 

than their direct sympathy. q 

If we are justified in looking to the magnetic relations 

of the heavenly bodies, as the highest stimulants and di- ‘| 

rectors of the terrestrial forces which promote the develop- { ih 

ment of organic forms, this borrowed and lunarly reflected it 

influence of the Sun upon the Earth may be the most i. 

eminently-magnetic of any of the sympathetic powers by 

which the matter of our globe can be affected. i 

} 
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SECTION XV. 

| \ On the physiological influence of astronomically reflected light. 

| THERE is a marked distinction between the germination 

i and growth of an organised Being on one side, and the 

i) mere stationary automatic maintenance of the individual’s 

is existence which depends upon such life-supporting pro- 

i, cesses as those of nutrition, on the other. 

! \) We are justified in attributing these separate classes of 

/ i B phenomena to different causes: and as we discover a more 

oe) powerful magnetic influence in the lunar than in the solar | 

I rays, the analogy suggested by our experiment on floating 

i | needles, leads to the inference, that there may be a virtue 

| in the reflected sun-beam, adequate to the promotion of 

aa changes in living bodies, which belong to a much higher 

; i description of physiological events, than those occasioned 

fi by its direct influence. The notion that the Moon is 

| principally concerned in physiological generation, has been | 

a | "| entertained from the earliest times, both by practical | 

medical writers and speculative philosophers ; while every | 

i i language offers coincidences in the terms applied to the 

a) | acts of the mind, in favour of the doctrine, that embodied 

i i i intelligence upon our planet is in some way connected with 

‘ane the lunar influence. 

ws The reader will find this subject very fully noticed in 

r ; the Dictionnaire des Sciences Médicales, under the article | 

} « Lune,” where the “influence attributed to the Moon in | 

regard to animals and vegetables,” is considered at length. | 

ip Virey, the author of this article, quotes the following pas- 

f sage from La Place’s “ Essai philosophique sur les pro- 

: ' babilités.” | 

| “The singular phenomena which are occasioned by the 

} extreme sensibility of the nerves of some people, have | 

given rise to various opinions in reference to a new sort of i 

i} 
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magnetic agent, (called animal magnetism), as well as the 

| action of ordinary magnetism,—the influence of the Sun | 

| or Moon in some nervous affections,—and the impressions 

which may be occasioned by the neighbourhood of metals 

or running water. Itis natural to suppose, that the ac- } 

tion of these causes is very weak, and that it may be easily | 

: disturbed by accidental circumstances : therefore we must 

not deny its existence because it is never manifested in 

] certain cases. We are so far from knowing all the agents 

of nature, and their different modes of action, that it 

would be unphilosophical to deny the existence of pheno- 

mena Jecause they are inexplicable in the present condition 

, of human knowledge; we ought to examine them with 

! more attention, if it appears difficult to admit that they H 

exist; and it is here that a calculation of probabilities 

becomes indispensable, in order to determine how far we | r 

should multiply our observations and experiments, so as | 

to obtain evidence in favour of a probability, which may i) 

be superior to our arguments against it.” } 

Virey prefaces this quotation by remarking, “ that the ; | 

question of the lunar influence is one of the most abstruse j 

that can be discussed in natural philosophy, because we | ie 

are only in possession of very vague data upon the subject, | 

and they are obscured by a host of popular prejudices.” | 

Prejudices of this description, however, ought not to pass a 

unnoticed, for they are, for the most part, traditional and | 

of such high antiquity, that they are interwoven in the a 

radical terms of the oldest languages. jvn, the Moon in ae 

Greek ; manas, in Sanscrit; mens, in Latin; man, the | 

. word signifying the human race in so many languages of { 

Europe and Asia; Menu, the sacred Indian lawgiver, and, HI 

according to his own account, the demiurgos or represen- | 

tative of Brahma; Menes, the first mortal king of Egypt ; } 

and, finally, Men, the name of the Divinity in so many f 

oriental mythologies, are cognate words, which either } 
| 
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| connect the ideas of the origin of the human race, or of the 
He) | incarnation of abstract intelligence, with that of the Moon. 

By | In the institutes of Menu, it is said in one place, (Chap. 1, 
i | sect. 66) that a month of mortals is a day and a night of 
ii the Pitris ; and, in another, that these Pitris are perfectly 
i pure beings, who inhabit the Moon,—a remarkable tradi- 
i | tion when considered in relation to our physical hypothesis 
\ | alone, independently of the harmonious psychological opi- 
Hi | nions of the Brahmins upon this subject, on which doc- 

trines, however, we are precluded from remarking in an 
| essay upon material laws. Virey goes on to say :— 

| | “The first observers must have remarked constant 
t / periods in the pregnancy of women and female animals,— 

as well as in the number of days allotted by Nature, under 
i | ordinary circumstances, to eggs, which are exposed to the 

\q influence of incubation, before they are hatched: such 
ik | observations, in connexion with the motions of the stars, 

| | which are the general standard of mensuration as regard 
i | periods of time, would naturally suggest a physical relation 

; if of cause and effect. These notions were most prevalent 
ae among the Chaldeans and Pythagoreans, who devoted 

! themselves specially to the studies of astronomy and ma- 
ey thematics. Hippocrates, Aristotle, Empedocles, Diocles, 

i ) and many others, applied them to physiological questions; 
i and the influence of the mensual period upon women | 
| ; capable of child-bearing, is so undoubted, that they supposed 

i | ! all other animals were under the same apparently mystical 
aa power of Lunations.” 

\ } : “ Ptolemy says, that when the perfect term of an embryo 
ii, state is accomplished, as regards both plants and vege- | 
HH tables, the Moon must be in the condition in which it was, 

ae) when the seeds were sown or when the animals in question 
| j | were conceived. Pliny, Columella, and Palladius, in their 

i agricultural treatises, make maxims of such rules: eggs | 

| are to be placed under hens at New Moon, according to | 
ne 
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these authorities, because the chicks will grow better with / 

the Moon, than when she is on the wane; and it was 

generally admitted, that all animal and vegetable juices 

augmented with her increase, and became less copious after 

she had passed the full. Macrobius says, that the power } 

of perception is derived from the Sun, but that growth ' 

emanates from the Moon, which is the generating force of 

animated beings; and that it imparts their destiny (rvyn) 

to human bodies.” | 

Besides these, Virey adduces further quotations upon 

the subject which it is needless to repeat here: but they 

tend to prove that it was almost an universal opinion among ; 

the learned ancients, that the growth and pre-destination 

of organic beings depended on the Moon. As regards the ' 

hatching of eggs, it has been found in artificial incubation 

that no inerease in heat will hasten the period, but that if \ i 

the aid of electricity be obtained, the process is complete I 

within a shorter number of days than that of the natural 3) 

period. This is important in reference to the above spe- | 

culations; because, if the advancing magnetic influence in ; ; 

the reflected rays of the Moon be peculiarly fayourable to 1 | 

growth, while the application of an unusual electrical influ- | ; 

ence is equally beneficial and the cause of an extraordinary \ 

stimulating force in incubation,—it is a logical deduction, ] 

that the variable lunar influence, depending on her phases, 

does not arise from the ordinary reciprocity between the Ay), 

Moon and the Earth, but from that complex process, which, nit 

for want of a better word, we call reflection, when induc- a 

tion is promoted by the relations of three instead of two } 

heavenly bodies. } 

There is no popular opinion more prevalent than that a i 

derangement of the intellect is connected with a lunar in- { 

fluence; indeed Jwnacy is the most usual word expressing i] 

that disordered condition of the organs of human intelli- | 

gence ; and the changes in the Moon’s phases are believed 
}
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| | to coincide with alterations in the paroxysms in many cases 

i | of madness. Shakspeare’s remark, that the Moon’s “ un- 

{i wonted” proximity to the Earth “ made men mad,” has 

| reference to this popular opinion. To sleep exposed to 

the moonlight is undoubtedly injurious to the sight, 

Hn | although its light is so inferior in intensity to ordinary 

| day-light. Several modern medical writers insist upon the 

i | frequency of epileptic and apoplectic attacks when the 

i | Moon is full, or nearly so; headaches and a tendency to 

| fulness of blood in the head, are more frequent at that 

| period in persons subject to them, than at another; and 

| Mi wounds are more dangerous at that season, according to 

i i Baglivi. Lord Bacon fainted during lunar eclipses; and 

} | it is evident that if the influence of the Full Moon or the 

aa | Sun be so important, the sudden cessation of either one or 

| } the other, must be productive of considerable effects upon 

| | the animal economy, which may be shown in persons of a 

it peculiar frame of mind. 
1 i Van Helmont, and many other physicians, have re- 

i marked, that paroxysms of asthma coincide with lunar 

I i periods, and that when the Moon is on the wane, all dis- 

i | orders connected with the lymphatic secretions are most 

i annoying. In cases of dropsy, the fatal symptoms are 

i | worse at that time. Hoffman gives an account of a woman | 

' i born of a mother subject to epileptic fits, who was swollen | 

di in a peculiar way during the Moon’s increase; but the 

ie swelling gradually diminished as the Moon waned. Bag- 

q livi also mentions a somewhat analogous case,—that of a 

| Hh young man afflicted with a fistula in the colon, which dis- 

i charged an enormous quantity of excrements as the Moon 

| H increased ; but this disgusting inconvenience diminished 

Hh with that of the Moon’s illumination. The quantity of 

: it urine and its quality, sometimes coincide in a similar way | 

i with the increase and decrease of the light proceeding | 

lh from the lunar disc; the quantity of earthy sediment 

} 
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| in many cases has been known to increase periodically 

| during the decline ; and it has been observed, that some | 

persons subject to gout or venereal affections of the bones, } 

are more or less affected by lunar changes. | 

In some fevers and epidemics, the evidence of similar NMA 

coincidences are numerous and incontestable. The plague 

and the worst species of typhus fever seem to be particu- } 

larly affected by the influence of the Moon. Ramazzini | 

made accurate observations during the prevalence of a fever ; 

in 1692 and 1693; and he remarks, that it was much more | 

dangerous during the wane and at New Moon, but that it 

was greatly mitigated when the Moon was on her increase: ; 

he lost many patients during an eclipse. Aristotle and \ 

Pliny both maintained, that when animals died a natural 1 

death, it was during the ebbing of the tide: and modern ff 

physicians have remarked, that such is frequently the case, 4 t 

when people die of fevers within the tropics ; while those of | 

an intermittent type often attack their victims at New and ] 

Full Moon. Lind, in his essay on the diseases of Euro- ia 

peans in warm climates, notices this coincidence, and | 

particularly mentions the malignant effects of eclipses. is | : 

Balfour in the Asiatic Researches (vol. viii), and Fontana iy 

in the Journal de Médecine (tom. 93, p. 335), have advanced j | 

similar doctrines. i 

After perusing the epitome of the evidence in Virey’s i 

article on the Moon, in the Dictionnaire des Sciences Wit 

Médicales, we cannot avoid admitting the fact, that a 2 ib 

lunar influence acts powerfully upon the animal economy ; } j : 

but he never notices electricity as an agent of change in | 

such phenomena, and his method of accounting for the i 

coincidence is so unsatisfactory to himself, that towards the i 

conclusion of the article he gives way to the prejudices of | 

| incredulity, which are condemned in his quotation from 

La Place’s Essay on Probabilities. Gravitation he sup- i 

; poses to be the sole cause of the predominance of fluids in 

tt / 
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i | the system at certain periods of a lunation, forgetting that 

i the spring tides are the same at full as they are at new 

i Moon, and that there is only a coincidence between his 

i | previously detailed pathological phenomena, and the con- 

ii ditions of reflected energy made manifest in the changes 

i of light in the Moon during her revolution round the 

i Earth, when the gravitating force does not undergo any 

r change adequate to the promotion of such effects. 

i The above-mentioned observations about the effect of 

I) lunar eclipses in certain pathological cases, can only refer 

i to an energy which is wholly distinct from the Moon’s gra- 

: : vitating force : on those occasions there must be a cessation 

} ! of some influence derived from the Sun. If there be truth 

} in the remarks about the death of patients, in cases of 

i i | plague and other violent fevers, during an ebbing tide,—and 

} | the testimony on this point is very decided,—the mag- 

| | netic influence itself must be more influential after the 

| , Moon has been on the meridian of a place, than at any 

| other moment; and it remains to be determined by ob- 

| il servation, whether, as the tide rises twice during the lunar 

} | } day, the fatal period is not that which coincides with the } 

: i passage of the Moon over the meridian only,—a question 

aa which is not noticed in Virey’s extracts. 

i | ! Doubtless, the changes of the atmosphere which accom- | 

i 4 pany both tidal periods, and the gravitating force of the 

eal! Moon, may have their effects on the patient ; but the ordi- | 

We | nary rules of analogical reasoning enjoin a belief, that the 

\ i] daily passage of the Moon over the meridian, holds the 

ill same relation to the monthly climax of full Moon, as that | 

: of each alternate high tide to each alternate season of ql 

: | spring tide, at the time when the Moon and Sun are in 

ii opposition to each other. 

nl) The general observations in regard to the monthly 

i changes, suggest that as the Moon increases, her magnetic 

E force stimulates the germinating and growing processes of 

fl, 
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organic bodies; and that as she decreases, that energy | 

diminishes. Hence it follows, that the pathological symp- | 

toms which accompany her entrance into the third quarter 

may be those of a diminishing energy in the diseased } 

frame: but when she is increasing, even immediately after | 

new Moon, the tendency may be one of melioration in the f 

patient, although the quantity of her medicinal magnetism | 

may be so much less then, than after she has passed her 

full. It is obviously to the direction of the magnetic 

change, or its tendency to increase or diminish, that we 

must look for the healing or the injurious influence in 

question ;—not to the quantity of the stimulating energy 

which is developed at one time or the other. The fall of 

the tide after the Moon has passed the meridian of a } 

place, is therefore much more likely to coincide with fatal i 

symptoms in disease, than that fall which is occasioned by i i 

her having passed the opposite or antipodal point ; because | 

the magnetic power is on its decline in the first case, but Ni 

it is on its increase in the other when she is returning to i 

the meridian from the antipodal point. And this argu- i] 

ment must hold good as regards the diurnal motion of the te 

Earth, independently of her monthly change of position 

with respect to the Sun. ‘| 

We have already observed, that it is in accordance with ! 

the rules of sound philosophy to distinguish between the : 7 

. stationary or mature condition of an organic body, and ( 

that early state of its existence when it is a germ or 4 i 

a growing system of vitality: but the diseased body is also it 

under the prevalence of an occasional or variable influence 

which offers a decided contrast to that which maintains its rN 

automatic functions in a normal state during health. The i 

rays of the Sun are undoubtedly endued with a powerful ; 

magnetic energy; and the difference between the force of hy 

vegetation on various parts of the Earth, —its violent | 

activity between the tropics,—its inertness at all times 

near the poles of the Earth,—and its temporary cessation | 

nh
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| during winter,—afford evidence in favour of a solar influ- 

i | ence, which is indispensable to the development of vitality 

! | upon the surface of this globe. 

i | Tt is one of the laws of nature, that both animals and 

i vegetables should be in different states when the Sun is 

i above or below the horizon: the general rule is, that they 

i should be awake during the day, and that they should 

it sleep at night; and this is most obviously shown in the 

' | long periodical sleep of hibernating animals, which re- 

) sembles the inertness of plants during winter. The causes 

Hi of these phenomena are not demonstrated by the correct 

assertion, that there is a fitness in such adaptations of 

' a physiological laws to the absence or presence of light; the 

i intensity of the solar influence is the immediate cause, but as 

i | it only acts on certain animals, there must only be a sympa- 

‘ thetic relation between that influence and certain organs in 

| them, but not in other animals, which is connected with the 

} i waking state of their perceptive or mental qualities. 

hi It is not assumed in our hypothesis, that the mystery of 

| | i animation is to be explained by attributing an animating 

eit! i | energy either to the solar or the lunar influence. Vitality 

i | i is a property common both to animals and vegetables, and } 

} i] organs of perception, intelligence, or reason, belong in | 

a various degrees to many animals; but their animality is a | 

Fath | homogeneous quality sui generis, confined to one sentiment 

‘ - only—that of BEING IN EXISTENCE. The individuality of 

q A this basis of the lowest animal perception or of the highest 

, | i| human reason, precludes us from attempting to analyse 

i the ANIMATING PRINCIPLE; and speculations upon the sub- | 

i, | ject belong to the highest problems of metaphysics, which 

; | we do not venture to approach in a treatise confined to the 

! | examination of material phenomena. | 

a But we have been led on by a progressive method of 

/ argument, to the speculation, that organic vitality, and | 

|! perceptive, as well as intellectual, organs, are properties | 

; of animated bodies which are generated by a physical in- 

||| MH 
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| fluence of an electrical character: and that this occurs | 

upon the surfaces of astronomical bodies, which hold in- | 

| ductive relations to each other. A lower order of physio- | 

logical phenomena seems to be connected with the direct 

reciprocity between the Sun and the Earth; a higher with | 

the indirect reciprocity between them, through the agency en 

of a third heavenly body, which, however, is incompetent | 

to the transmission of those heating sympathies, that aecom- 

pany the magnetic rays of the solar beam. | 

; Now, according to this notion, the lunar beam is a | 

stimulating agent of nature, as regards this globe, which 

conyeys an impetus to terrestrial matter, promoting the ; 

development of a continuously improving automatic system. 

—a germinating foree—a growing energy—and a medi- lh 

cinal influence over organic bodies, whose normal conditions i 

have been impaired by disease and accident. The solar | } 

beam may have these powers now, to a certain degree ; a 

and if the general hypothesis be correct, the Sun will 

manifest them much more bountifully when his atoms are i 

more contracted : but the Moon’s reflection of solar mag- | 

netic rays, and her proximity to the Karth, may render 1 | 

her the principal dispenser of such benefits at present,— ly 

although the Sun’s power is more constant and even, while ‘y 

her’s is uneven, or occasional, in consequence of her luna- | | 

tions. And we have arrived at the conclusion, that although hie 

the Sun is necessary to vitality (perhaps he may promote it), M4 iy 

4 the Moon’s influence may be concerned in the conception, | 1. 

: germination, and growth, of the whole animal world, in- : 

, cluding those mysterious portions of the nervous system, ; 

which embody mind itself. } 

Thus we are gradually brought to the consideration of ‘| 

three great subjects of philosophical meditation—namely, 

the origin of species, —phrenology,—and animal magnetism. } 

Those who support the doctrine of animal magnetism, AY 

contend for the existence of a sympathetic force between 

animals, which is perfectly analogous to the reciprocity } 
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| ; between heavenly bodies, considered in this treatise as the 
I magnetic stimulating instrument of an intelligent Provi- 

| | dence, by which matter is, as it were, charmed into acts of 
| physical, chemical, or physiological appetency. 
| If vitality, or the nervous apparatus destined to maintain 

i | life, be distinct from thought and perception, or their cor- 

ih | poreal organs—it harmonises with the progression developed 
1 | in Nature, that both light and the higher order of magnetic 
| | excitement should have been unnecessary when neither 

sensation nor intelligence were embodied in material forms. 
hid And as we have already supposed that there was a time 

| 1) when no light was developed in the solar system,—while 
/ i | geologists assume that this globe was formerly uninhabited 

} iq by animals,—we are justified in enquiring, whether solar 
| light itself, which is a visible test of an inductive agitation 
' I, of the ether, may not be the coincident of some advanced 

il | modification of vital organisation, and whether it does not 
| j hold the same relation to the physical macrocosm, as that 
1 ' of the organs of visual perception to the rest of the physio- 

{ | logical microcosm in the animal body. The light of the | 
| sun is necessary to the highest animals, for that of the 

i moon during a part of a lunation is altogether null.y 
: ie Our general hypothesis, however, assumes, that light 

| diminishes, and is, at last, altogether extinguished, as the 

j | atomic constituents of a body continue to contract,—but | 
i i i that the magnetic influence becomes more and more power- 

|! ful, as the stimulator and controller of the gravitating | 
; i | forces, after the cessation of this phosphorescent action. 

hi i | The analogy therefore leads to an inference,—that the 
| mental faculties of animated bodies upon this globe will be 

nM more perfect, when their sense of seeing is lost; and as 
q the eye (physiologically speaking) is the most refined | 

4 ¥ The reader will not fail to per- high degree of consolidation—mili- 
Hy ceive, that this hypothesis about tates against the assumption that } 
i the non-existence of light-produe- the visible nebulie can be otherwise ! 

| ing rays, until thegeneral substance composed than of distinct stars. 
| of a heavenly body has attained a | 

| 
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| special organ of communication between the self and the _ 

| external world, we are justified in the conjecture, that its | 

want will be supplied by some other instrument having still | 

| more extensive powers. The hypothesis, that when the 

| inductive influence of magnetism has undergone the astro- 

nomical process which we call reflection, it is rendered a Ne 

far more stimulating director of the atomic forces, will | 

| harmonise perfectly with the above mode of reasoning: 

and the phenomena of animal magnetism may belong to a } 

higher order of perceptive as well as of intellectual facul- 

ties, than those which depend upon the ear or eye. 

| Be that as it may, the direct influence of the solar beam j 

has a considerable influence upon all animals; his light, 

i and not that of the Moon, is the essential medium of our i 

sight; but a much higher, and (if it may be so expressed) a 

a purified condition of his magnetic rays, when they alone i i 

operate upon terrestrial matter, may be necessary to the i. 

development of all animal powers of perception. It must 1 

be admitted that ad/ planetary bodies in his system are ff 

capable of reflecting the magnetic rays upon each other; | 

but it is no less certain that the moon is that reflecting Pi 

body which is the most important as regards the earth, in Ny 

consequence of its proximity to us. ‘iy 

Hence arises the conjecture, that those planets which | | 

have no satellites are either uninhabited by animated Hi 

forms of matter or tenanted by the lowest and most zoo- | (| 

phytical of such beings. There may be no animals in , 1} 

Mercury, Venus, and Mars, if the quantity of reflected i } 

and sublimed solar magnetic rays be the regulator of 

the extent to which atomic matter can become an in- I 

strument of refined sensation and intellect; Saturn or i 

Jupiter, on the contrary, may be peopled by corporeal / 

beings, whose superiority over our race may surpass our \ 

most romantic imaginings about the possible perfection of i 

an embodied mind. | 

The general supposition that astronomically reflected 
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{] magnetic and illuminating influences are intimately con- 

' nected with physiological development upon the surface of 

this globe, holds good whatever may be the size and dis- 

| tance of the body which occupies the medial position be- 

tween the Sun and the Earth’s surface: but the guantum 

i | of the effect upon animated forms of matter must be deter- 

i | mined by the relative distance and size of the reflector. No 

‘ | heavenly body has the advantage of being so near the Earth 

as the Moon is; and as this gives an apparent size to her 

| disc, when she is full, which nearly equals that of the Sun,— 

i we may suppose that the spacial quantity of indirect magnetic 

i influence in one case, is nearly equal to that of the direct 

| | influence, in the other; while the absence of any heating 

} | rays in the moonbeam, and the superiority of its inter- 

I) ference in relation to the reciprocity between the poles of 

/ 7 the Earth and those of a needle, will coincide with the 

| q assumption of its being so much more powerful as a mag- 

| netic agent, than the beam proceeding directly from the 

a) apparently equal superficies of the solar disc, because the 
| i mode of its generation implies a more advanced stage in 

Ly i the general progression than that of the direct sunbeam. 

| ie Since all the planets are visible in consequence of reflected 

ne light, their mutual magnetic influence upon the organised 

i | F beings which inhabit their surfaces, if that influence gene- 

oi i rally be adequate to the promotion of great physiological 

HP | changes, must be in proportion to their distances from each 

| | other, and to their respective discs. As we have every | 

i reason for believing that wherever there is light, there is a 

i | sympathetic ethereal agitation which produces this mag- 

i I) | netic influence,—every visible star, be it fixed or planetary, | 

hi must haye some magnetic influence upon organic terrestrial 

fe, matter, however minute and comparatively insignificant such | 

|| an influence may be. Venus, Mars, and Jupiter, which are 

: E the powerful planets nearest the Earth, (always excepting 

Hi the Moon), would be the most potent reflectors of the mag- 

netic power. The fixed stars, however, could only affect the 
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| arth in the same manner as the Sun does; that is to I 4 

| say, by a direct, not by reflected influence : and their dis- A 

tance from us is so great, that any magnetic influence of 

| theirs must be very weak, although we see them. Not so 

the effect of the planets, which from their size or proximity | 

are able to cast a shadow on the Earth’s surface. 

The astral influence for which we are contending, is not } 

that empirically-imagined power, which is called malig- 

nant or benign in astrological tradition, according to ; 

| the star from whence it proceeds; but a physiological | 

force of an uniform character, the relative conditions of 

which may depend on the bulk of the planet, the con- 

| traction of its atoms, and its varying distance from the | 

\ heavenly body, with the surface of which it. sympathises. i, 

It may be, that where the distance is very variable, as in \ 

the ease of Mars, there is a more irregular agency at work i r 

than in that of Jupiter, where, although the bulk is greater, a 

there is less variation in its distance from the Earth ; but 1 

this may be scientifically explained. That the planets i 

. haye a magnetic influence is incontestable, if the Moon be a 

so endued; and that the two constant forces of gravita- é yl 

tion in the Moon (one of which raises the tides, whilst ‘ | / 

the other occasions irregularities in the Harth’s move-~ } | 

ments) are altogether different from this reflected and we 

occasional magnetic influence, is evidence in favour of a i 

distinction between the magnetising power of such a planet | 

as Jupiter, and the interference of his gravitating force | ie 

with the motions of our globe. . ' 

| SECTION XVI 4 

: | On the origin of species, and the theory of their transmutation. | 

| GxoLocisTs are almost unanimous in maintaining, ql 

1st. That every species, genus, or family of plants and 
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i animals has been formed or developed within an appre- 

| ciable period; and 

| 2ndly. That, as regards the appearance of both sorts of 

i } living beings (vegetables and animals), there has been a 
gradual development, in which the direction of the general 

rl | progression exhibits a continuous tendency to improve :— 

Hi | the most modern species being a more complicated system 

| of organization than any other which was developed pre- 

| viously, 

\) But before geology furnished such decided inferential 

a | evidence in favour of the botanical or zoological systems 

ey being the manifestations of one general progression, ana- 

| r tomy had established the doctrine,—that existing plants 

; | | or animals are the links of two great categories, in 

i i which certain leading principles of arrangement are domi- 

] | nant; and that the differences between the highest and 

| lowest individuals in either of these departments of organic 

| : beings might be accounted for, when the intermediate 

/ ; i links were examined. Some of these connecting species, 

i : however, are extinct ; but subsequent geological discove- | 

i i | ries supply the deficiency in many instances, by bringing | 

i to the test of ocular observation, the remains of plants 

I | or animals which were wanting to complete a series. 

i i i Thus genera, and orders of animals supposed by the 

i naturalists of the last century to be entirely distinct, are 

aah q now connected in well-considered systems of classification 

Wi i by the remains of such extinct species as the Sivatherium. 

ee Li Newly discovered living animals (the Ornithorincus and 

! | : others), have also contributed to fill up the yoids in the 

hin | | older schemes. It may, therefore, be laid down asa general 

ae rule,—that throughout nature, there has been, and still is, 

e a constant tendency to advance in the improving ratio 

i from the simple to the complicated. | 

i | This conclusion is an important analogical argument in 

: i support of the opinion, that species of a genus hold the | 

| | same general relation to each other, as that which exists | 

j i | 
| : 

sei '



' 
ss 

eclxvii i) 

between varieties of a species; in other words, that the an) 

individuals of one species derive their origin from those of \ ia 

another, through the intervention of numerous interme- } 

diate races during a very long period ; while the difference | 

between the two species in question, is the result of a 

gradual succession of very slight changes in the organiza- } 

| tion of each race. This hypothesis may be extended to | 

| the annihilation of any permanent characteristics of genera, 

families, orders, or classes of animals and vegetables. | 

Should such a doctrine be correct, we are obliged in | 

consistency to admit, that all the higher animals (man 

included) derived their origin from some lower and less 

complicated forms of animated material systems,—more 

especially if it be a general principle, that the progression is I 

. one of continuous improvement throughout the entire solar | 

system. It is a further deduction from this premise, that 1 

thero are as many chances in favour of the development of | 

an animal organization, more perfect than that of the most ; 

highly gifted human creature, and of its existing on this 

globe at some future period,—as there are, or have already a 

| been, different genera or species of animal inhabitants 

i | upon its surface. | | } 

_ a Thus the question of the origin of a species is resolved a 

at last, by this method of reasoning, into the following 1 a 

problem :— / - 

How was the first individual of a succession generated, | 

supposing it to have been the aboriginal ancestor of a conti- 1 Kid 

, nuously improving series of descendants ? ae 

4 While we dispassionately investigate this subject, it may bi 

be satisfactory to review the arguments for and against the ' 

_ a doctrine, that every species is capable of permanent change. i 

There is no question in philosophy which has more engaged | 

| the attention of the first authorities in natural science, nor i ‘ 

| one upon which men of undoubted philosophical ability y 

have been more divided. , i 

Tiedemann is one of the naturalists who have discussed ow 
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i | it the most at length. In his treatise on “ Human 

| | Physiology,” he has published a compendious dissertation 

| upon the parallelisms between living and inert or inorganic 

i bodies. Not only does he support the doctrine of the 

| / gradual automatic progression of the animal and vegetable 

il | systems, and the improving transformations of simple 

lt ‘species into those which are more complicated, and there- 

He | fore more perfect; but he believes in the spontaneous 

i generation of the lowest or most simple forms of an 

i, organic body. 

id He says, Book I. sec. xx. “‘ If we extend our inquiries, 

i i we have to determine how organic substances, their dif- 

/ tt ferent combinations, and living bodies, are formed in our 

| Li ‘planet. The solution of this problem is not to be aided by 

: i our experience; and when we endeayour to solve it, we 

i (| are obliged to establish hypotheses, which may be more or 

i Hr less plausible; but they have not the value of certainties. 

b We suppose,—either that organized bodies have existed 

! q upon the Earth from its commencement,—or, that organic 

na | substances and living bodies have been formed out of inor- 

i i ganic elements and substances, by the action of physical | 

: | Ht causes, under certain cireumstances,—or that the substance 

t HL of living bodies was originally contained in water, as pri- 

iy) ! mitive organic matter endued with the quality of assuming 

| Fi | organic forms; that it has given birth to very simple 

( Ht organic bodies, varied by circumstances; and that these | 

v) Ml bodies have passed successively into more complicated i iH forms, until, in consequence of the development of gene- 

f i rative organs, and manifestations of other active functions, 
; My they were enabled to keep up the specific succession, by | 

eh the faculty of generation.” 
y | He then says,—the first of these hypotheses (which 
: y assumes that organic bodies have existed upon the Earth | 

| from the first moment of its creation), is hostile to geo- 
a logical observation, | 

4 | 
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He objects to the second hypothesis, —which supposes } 

that. inorganic matter could become organic, because no H 

observation justifies its adoption, as we have never wit- 

nessed any phenomenon capable of furnishing an analogical | 

argument in its favour. He inclines to the third hypo- 

thesis,—that the substance of organic bodies existed pri- | } 

ig mevally in water, as matter of a particular sort,—that it a 

| had “a plastic faculty, that is to say, the power of ac- | 

| quiring, by slow degrees, different simple forms of living | 

bodies, when aided by the general influences of light, heat, / 

perhaps of electricity, &c., and of their passing from such 

| & simple to more complicated forms, varying in accordance \ 

| with the modifications of external influences, until at last } 

, a each species acquired a durable character in consequence HY 

| of the activity of its generative organs.” i 

Now in reviewing this opinion to which he attaches if 

himself, we cannot fail to observe the want of extension in ; 

his analysis of phenomena. In such recondite questions, ] 

it is impossible to avoid beginning in an hypothesis; he so | 

begins: he commences, however, with the geological argu- } 4 

ment, which is undoubtedly most important: but he never iH 

inquires how water itself was formed; and he takes no | \" } | 

notice of any astronomical question connected with the ae 

origin of the planetary body which we inhabit. As | j | 

water is not a simple chemical substance, his self-imposed he 

limitation, which makes that compound of oxygen and A 

hydrogen the primeval medium, is the more extraordinary. ia 

. The consequence of this has been his adoption of a cir- } 

cumseribed plastic theory. Such a theory, so far as it i 

: goes, is supported by the phenomena both of physiology 

and geology, nor is it hostile to some chemical and as- 4 

tronomical theories. But if it be admitted, the same ot 

method of argument leads to the adoption of his second i 

instead of his third supposition, or rather to that of the a 

second and third as members of the same hypothesis,— be 

‘i 
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| | | namely, that inorganic matter, under certain circumstances, 

| is so acted upon by a general plastic force, that it becomes 

| organic. If the progression of complication began long 

| before any planet was in existence, the first compre- 

| hensible physical or chemical manifestation of action, is as 

He much part of the progression, as the transmutation of the 

a non-generating organised body into one capable of main- 

1 taining the species by generation, is; and there is an 

| analogy between the force of the germ in the egg of a 

bird, and that of the original force which occasioned the 

| | development of each atom in the solar system. 

1 | Thus that potential or latent energy, which Tiedemann 

; ' ascribes to organic matter suspended in water, according 

i if to his idea of “a beginning,” and which, he believes, is 

iI capable of being at last developed as the active cause of 

} vitality and of intellect itself,—is only a link in the chain 

! h of forces, which, according to our more extensive hypothesis, | 

| I pervades the entire system of material activity. | 

} hi In his twenty-fourth section, he says: “ another cir- 

; Hi cumstance favourable to the hypothesis of the gradual | 

\ Ha development of organic bodies, from the most simple to | 

Hi the most complicated, is the fact,—that all vegetable and | 

: He animal bodies appear in their most simple forms at the 

i ! moment of their generation, or when their germs advance | 

I Ha : to maturity; and that it is only by degrees that they 

7 i acquire the complication of form peculiar to each species, 

| | To begin under simple conditions, and to advance towards 

: i those which are most complicated, is the general property 

{ th | of all symptoms of life, whether a single individual or the | 

ay entire zoological world be the object considered.” | 

i If These opinions in favour of the continuous improvement 

age | of successive generations, have been less adopted in Eng- | 

: ‘ land than in other parts of Europe. Our most eminent 

| living geologists are inclined to believe, that each existing | 

: species is a distinct system, the first individuals of which | 

| ! | I | 
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were created with the same forms, or nearly the same, as | . 

those which are its present characteristics. || 

Professor Buckland, who has done more to make geology “aa 

popular in England than any other writer, says, in his | 

Bridgewater Treatise, “‘ In these most ancient conditions, } 

both of land and water, geology refers us to a state of i 

things incompatible with the existence of animal and HN 

vegetable life: and thus, on the evidence of natural phe- ia 

} nomena, establishes the important fact, that we find a } 

starting point, on this side of which, all forms, both of 

“animal and vegetable beings, must have had a beginning. 

As in the consideration of other strata, we find abundant } 

evidence in the presence of organic remains, in proof of the 

exercise of creative power, and wisdom, and goodness, Mi 

attending the progress of life, through all its stages of Vd 

advancement upon the surface of the globe; so from the i i 

absence of organic remains in the primary strata, we may 

derive an important argument, shewing that there was a i | 

point of time in the history of our planet (which no other fs | 

researches but those of geology can possibly approach) ip) 

antecedent to the beginning of either animal or vegetable iN | 1 

life. This conclusion is the more important, because it | 

has been the refuge of some speculative philosophers to | i / 

refer the origin of existing organisations, either to an ay 

external succession of the same species, or to the formation 

of more recent from more ancient species, by successive a 

developments, and thus to deny the existence of any first \ 1h 

term in the infinite series of successions which this hypo- 

thesis assumes. Against this theory, no decisive evidence | 

had been accessible, until the modern discoveries of | 

geology had established two conclusions of the highest Na 

value in relation to this long-disputed question: the first Rds: 

proving that existing species have had a beginning; the i} 

second showing, that they were preceded by several other \\ 

systems of animal and vegetable life, respecting each of | 
) 
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il | which it may no less be proved, that there was a time 

| i when their existence had not commenced: and that to 

| these more ancient systems also the doctrine of eternal 

| ‘ succession, both retrospective and prospective, is equally 

ee inapplicable.” 

i Sir H. de la Beche supports the same doctrine, in one 

! of the most interesting of his many excellent works, his 

i Geological Researches; but he does not attempt to over- 

Ha | turn the evidence in favour of the propositions,—that all 

| | | the earlier species are extinct, and that the progression 

tik has been from the simple to the complicated. 

{ \ | In Mr. Murchison’s valuable and splendid book on the 

ri Silurian region, he has given us details upon this subject 

j i which are of the greatest importance. He says (p. 582), 

“« Hach period of change, during which the surface of the 

ai planet was essentially modified, was also marked by the 

uae suecessive production and annihilation of certain races. 

| | This territory [his so-called Silurian region], when ex- 

fa Ne | amined carefully and in all its parts, presents us with 

| ql many examples of a perfect ‘ sequence’ in the succession | 

a) of the strata, and the progressive development of the | 

/ i zoological contents. Thus, certain species, whether en- 

: ii dowed with powers to resist vicissitude, or living in those 

i | parts where few active causes of destruction were at work, 

Agi) continued to live through long epochs; while others of a 

i higher structure passed away in comparatively short 

ye h periods.” 

Ha | « There is, however, a phenomenon of the highest im- | 

iP ! | portance connected with the distribution of organic remains 

i hl f in the older strata, which has not been adverted to, namely, 

: | : that the same forms of crustaceans, moluscs, and corals, | 

j a | are said to be found in rocks of the same age, not only in 

i 4 England, Norway, Russia, and various parts of Europe, 

i bi but also in southern Africa, and even at the Falkland 

‘ Islands, the very antipodes of Britain. This fact accords, | 

ed 
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indeed, with what has been ascertained concerning the hen 

| wide range of animal remains in deposits equivalent to our | 7 

| oolite and lias; for, in the Himalaya mountains, at Fer- } 

nando Po, in the region north of the Cape of Good Hope, | 

and in the run of Cutch, and other parts of Hindostan, ; 

fossils have been discovered, which, as far as the English i | 

naturalists who have seen them can determine, are undis- 

tinguishable from certain oolite and lias fossils of Europe. | 

“Another remarkable fact illustrating this point of ) 

inquiry is, that although the older fossiliferous strata often 

contain vast quantities of organic remains, the number of 

} species is much smaller than in more recent deposits.” 

| Again, in the 584th page, he adds: “ We find that, in | 

the ascending geological series, the quantity of species h 

increases considerably as we approach the younger deposits, 

and that in proportion to this increase, their geographical | y 

| distribution harmonizes more and more with that of existing 7 

1 Nature.” His conclusion is: “ If the existence of forma- ; | 

tions, so nearly universal as respects the surface of the | i 

globe, be admitted, it would seem to be a fair inference, | 4 | 

that however we may explain it, there must have then | 

prevailed a generally equable temperature.” | | | 

But a still more important inference, as regards the | ri 

| question of progressive development, now under considera- | / 

| tion, is, that the small number of different species and | i i 

their universal diffusion during the older geological periods, | i} 

accords perfectly with the general scheme of Lamarck and i 

others, who contend, that the gradual tendencies to im- ; | ¥ 

prove and assume new organic forms, ramify in various ay 

directions like the branches of a tree, and are divided and | 

subdivided, each small twig holding an analogy to each | i 

species or variety of animal or vegetable. nt 

Indeed there is scarcely any difference between modern aS 

geologists upon the existence of a continuously improving a 

tendency of this description in the gradual development of 

nN a 
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| organic systems upon the surface of our globe. Mr. Lyell 

. is almost alone in his opinion upon that point; and even 

| ie | he admits, that man, the most perfect animal, was the last 

| | } formed, which admission obliges him to attempt the esta- 

| i | blishment of distinctions between the human race and 

aa other animals that are not altogether warranted by physio- 

| logical argument. 

th | D’Omalius D’Halloy, in his Hlémens de Geéologie, from 

| section 755 to the end of the work, offers a theory of geo- 

i logical formation, beginning with the assumption that the 

| if whole matter of the earth was liquid. He argues upon 

| | data which are completely mechanical, and enters into a 

detailed speculation upon the gradual “ coagulation” of its 

| surface, and of the gradual loss of its heat by radiation. 

H q Sir H. de la Beche, in his geological researches, resorts to 

a a similar method of getting rid of the heat, which, by the 

aa way, is inadmissible in our theory; but neither they, nor 

| any other geologist holding these opinions about the dis- 

i, : appearance of the heat, attempt to account for its origin. 

| He | D’Omalius D’Halloy enters upon the precise question 

ee, ; | now before us, in his 763rd section. He supposes that no 

+e | animal could have lived in a very elevated temperature, 

| " and that vitality was not developed on all parts of the 

: | solid terrestrial surface at the same time, —but that animal 

{ iq and vegetable forms of matter were both at first made 

He | manifest under simple conditions of organization, wherever 

j | ' that surface was fit for their abode. 

Hl | As to the succession of living beings, he says, sect. 765, 

he “The successive changes in the nature of the living 

men beings which have inhabited the surface of this globe, 

} induce us to examine whether there have been many crea- 

is tions,—or whether there have been merely partial distine- 

{ l tions occasioned by geographical causes,—or whether the 

| ie re-productive process of Nature could have promoted the 

ie graduated succession of those different forms which we | 
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observe in the layers of the Earth. The notion of a series 1 i 

of distinctly new creations is a perfectly gratuitous hypo- : 3 

thesis, which is supported by no analogy in regard to . 

| phenomena that have occurred within the historical era ; 

and wo are not justified in adopting similar hypotheses, 

unless it is impossible to explain the fact otherwise, which a 

is not the case in the present instance. 

“‘ Undoubtedly a partial destruction of vegetable and 

animal beings has taken place on certain occasions: thus 

when the sea has covered an island or an entire continent, 

all its terrestrial animals must have been destroyed, and 

] succeeded by marine animals; in the same way, as the \ 

contrary must have occurred when the bottom of the sea | 

becqme dry land. We can also understand, that changes i | 

| of temperature, or the multiplication of carnivorous animals ah 

and of the human race, would have occasioned the disap- i i : 

pearance of certain species; but if the changes in living 

Nature had only occurred in this manner, it is a strange NI . 

chance that in the lower strata we do not find the remains ia | 

of beings which resemble existing species. It is a second ti 

| and no less extraordinary chance that living beings should itt 

| have been distributed upon the Earth’s surface in groups \ ; 

presenting to our view systems of organization which, ; | 

although based on the same general plan, should have all ae 

differed from each other to a greater or less extent, and ig 

should offer such a regular progression of complication as | 

that which appears in the fossil of the successive layers of { ie 

this globe’s crust. It is a third and still more extraordi- | i 

nary chance, that the destruction should have progressively 

obliterated groups, which least resemble those now in } 

existence,—that the countries in which we discover their i 

remains should only have been inhabited by such groups, : 

if the more modern were simultaneously in being,—that ; 

such groups should have been regularly and successively ‘hy 

replaced by others having a greater affinity to living species, | 
| 
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. to such an extent that when the deposition of the series of 

| layers in any particular spot has not been interrupted, or 

hi when the changes of organic remains do not demonstrate 

it : that there has been an invasion of the sea in that locality, 

i the changes occur in an almost imperceptible transition ; 

iG and finally that we should find new forms at first accom- 

I | panied by older ones, which soon disappear altogether and 

Ne | are not renewed. 

| | “The hypothesis,—that these changes have been occa- 

| | sioned by a progressive improvement in the organic system 

| i accompanying the ordinary mode of generative reproduc- 

| | | tion,—may be attacked by persons who maintain, that 

. ‘| existing species have a stability incompatible with such a 

| gradual development. But however decided such a.sta- 

He bility may seem, it cannot be called the absolute quality of 

iy a species; and if we examine the history of living beings 

ual | | in reference to the assumption, that the species to which 

| | they belong are incapable of being so changed, we shall 

ee H i find that very decided alterations of form do take place. 

ie “ Human interference, by augmenting, diminishing, or 

a) varying the nourishment of such beings, or by changing 

|) i the temperature of the medium which they inhabit, has 

4 ii) \ made single flowers double, has rendered fruit larger and 

i i, more succulent, and has given to domestic animals such 

eh new and yaried forms, that zoologists are obliged to group 

aii! a | together, in the species canis, a collection of animals differ- 

j I ing from each other to a greater extent than the fox does 

id from the wolf. 

i il “ Changes of this sort occur without the interference of 

t | | man, in consequence of changes of circumstances affecting 

} yl living beings. The Spanish horses which have become 

! : wild in the burning pampas, or cold paramos, of South 

El America, have produced two races, which are as different | 

: i from each other, as the ass and the zebra. Even if we 

y examine our own species, we find that the peculiar diet of | 
Hie | 
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| a nation, or certain family professions, give nations or | 

families peculiar forms which are inherited. Now, it is a 

| evident that all these causes of change must be much less i) 

iF operative than those brought about by geological means. 

The external heat of this globe—the gradual diminution | 

of this heat—the nature of the atmosphere in the older I 

periods—the new gases which are constantly changing its 

composition at all times—the mineral nature of water, 

| which undergoes continual alterations—all these causes I 

must influence the vital action to an extent which we can- 

| not appreciate, but which may be sufficient to account for 

| progressive changes in the forms of the animals and vege- ; 

tables of different periods.” 

Cuvier, in his Discours sur les Revolutions du Globe, | ‘i 

| argues at length against the transmutation of species; but ri 

as he bases his arguments upon the fact, that animals in) 

| which have been preserved in the oldest Egyptian tombs, tt 

or are sculptured on the oldest monuments, do not differ ci 

from existing species, they will not have much weight with , i \ 

the naturalist, who considers four or five thousand years ; a 

too short a period for the transmutation of a series from j 

. one specific form to another. Still Cuvier is one of the a 

most decided supporters of the doctrine, that the whole | / 

zoological series exhibits a progressive system of improve- | i | 

ment, not merely as regards existing species, but with i 

; reference to fossil remains of animals; upon which he mid 

founds his opinion, that the improvement in question has i i i 

been continuous from the earliest geological era, although } 

he believes that each such change of form required a new 

ereation. } 

; M. Boué, in his Géologue Voyageur, is hostile to the 4 

theory of there having been a progression of this sort from | | 

the simplest to the most perfect form of organic bodies. i} 

He says, “Generally speaking, the different creations A 

either of vegetables or of animals, when considered en 

} 
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masse, do not lead to the notion, that the most complicated 

Hit were not produced until the most simple forms had been 

| in existence.” 

li He then goes on to say, “ According to my idea, which 

is neither that of the Biblical school, nor that of Mr. 

Lyell, the creating forces of nature have been the same at 

| ! all epochs, and are now what they were before man 

it appeared upon the earth: but certain accessory circum- 

| } stances were necessary to their energetic manifestation ;— 

i | for instance, certain ambient media, certain quantities of 

| different sorts of gases, certain intensities and activities 

Tt | of the electro-magnetic fluid, of light, &c.” j 

Ve “Now it is in conformity with this notion, that all 

} ih | classes of vegetables and animals, man included, would 

a) have been created during the earliest geological periods of 

t | nature, if the conditions of their respective organizations 

| had allowed it: but the accessory circumstances being 

such, that the life of one or of many of these classes, was 

Ha | impossible ; it follows, that all of them would not have 

3 appeared at the same time,-—that some were only able to 

1 eh create themselves at certain epochs,—and that those that 

i | formed themselves the first, only had that advantage in 

I hl consequence of special modifications suited to their re- 

i | | spective present conditions. It was above all things neces- 

: ie sary, that there should be a suitable medium. At present 

He | the medium is such, that the creative process is restricted 

i i to the lowest beings, namely, those which are intermediate 

ly between animals and vegetables, to certain genera of infu- 

i soria, and, perhaps, to intestinal worms.” 

sj | It may be observed, however, that this hypothesis of 

4 M. Boué’s, which exceeds Lamark’s in boldness, deals in a 

| general and vague way with intensities and activities, | 
i, which is not allowable, when a theory is propounded, even } 

; I] discursively, in opposition to that of almost every brother 

. i, geologist. The hostility of Mr. Lyell to the doctrine of a | 
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continuously-improving progression is more measured in } 

its language, and founded upon much more detailed obser- Wal 

vations. In truth, there is little or no difference between : | |i 

the theories of Mr. Lyell and M. Boué. Both these geo- ae 

logists are hostile to the doctrine, that the more perfect | 

species have, generally, been preceded by the less perfect. 

Mr. Lyell has not, like M. Boué, speculated upon the 

nature of the agency, by or through which the first indivi- 

, duals were developed ; he offers long and very interesting 

} remarks upon “the original introduction of species,’— 

| “the changeable circumstances which constitute the sta- 

. tions of animals,”—“ the influence of inorganic causes in 

| changing the habitations of species,”—and “ the extine- i | 

tion and creation of species ;”’—all which questions are ie 

| examined in the 8th, 9th, 10th, and 11th chapters of the | 

8rd book of his “‘ Principles of Geology.” Wid f 

His speculations on the appearance of new species are if 

exceedingly guarded ; for towards the close of the last of | 

these chapters, after demonstrating that the annual new Oa N 

appearance, and annual annihilation of a single animal | | 

species, might only occasion the disappearance of one as 

species of mammifer in forty thousand years,—he infers Hah ' 

that in such countries as “ England or France, periods of | ay 

much greater duration must elapse, before it would be a 

possible to authenticate the first appearance of one of the Pe 

larger plants and animals, assuming the annual birth and a 

death of one species to be the rate of vicissitude in the aie | 

animal creation throughout the world.” ; ; | 

“The observations of naturalists, upon living species, iat 

may,” he says, “in the course of future centuries, accumu- 1 

late positive data, from which an insight into the laws ay 

which goyern this part of our terrestrial system may be Pid 

derived; but, in the present deficiency of historical re- | 

cords, we have traced up the subject to that point where | 

| geological monuments alone are capable of leading us on 

| 
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ie | to the discovery of ulterior truths. To these, therefore, 

ne | we must now appeal, carefully examining the strata of 

} | recent formation, wherein the remains of living species, 

} | both animal and vegetable, are known to occur. We must 

study these strata in strict reference to their chronological 

| order as deduced from their superposition, and other rela- 

| tions. From these sources we may learn which of the 

| i | species, now our contemporaries, have survived the greatest 

| revolutions of the earth’s surface; which of them have 4 

| co-existed with the greatest number of animals and plants 

ie | now extinct, and which have made their appearance only 

by il | when the animate world had nearly attained its present 

/ | ql condition. From such data we may be enabled to infer, 

al | whether species have been called into existence in succes- 

i) i sion, or all at one period; whether singly, or by groups 

Baa simultaneously ; whether the antiquity of man be as high 

. | | as that of any of the inferior beings which now share the 

ani. planet with him, or whether the human species is one of 

(ae the most recent of the whole. 

ioe | “To some of these questions we can even now return a 

I | a | satisfactory answer; and with regard to the rest, we have 

He some data to guide conjecture, and to enable us to specu- 

; i late with advantage: but it would be premature to anti- 

i 1 I. cipate such discussions until I have laid before the reader | 

; l an ample body of materials amassed by the industry of 

ee 4) modern geologists.” 

| te In the close of his 16th chapter of the same book, in | 

Ha which he advocates the recent origin of man, we find the 

be | following remarks : “ I cannot conclude this chapter with- 

He out recalling to the reader’s mind a memorable passage 

} I written by Berkeley a century ago, in which he inferred, 

al on grounds which may be termed strictly geological, the 

I | recent date of the creation of man. ‘To any one,’ says 

le he, ‘who considers that on digging into the earth, such 

quantities of shells, and in some places bones and horns of | 
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animals, are found sound and entire after having lain there q 

| in all probability some thousands of years ; it should seem Ah ; 

| probable that guns, medals, and implements in metal or 

stone might have lasted entire, buried under ground forty i, 

or fifty thousand years, if the world had been so old. | 

How comes it then to pass that no remains are found, no | 

antiquities of those numerous ages preceding the Seripture | 

accounts of time ; that no fragments of buildings, no public ; 

7 monuments, no intaglios, cameos, statues, basso-relievos, 

medals, inscriptions, utensils, or artificial works of any 

} kind, are ever discovered, which may bear testimony to 

| the existence of those mighty empires, those successions ‘ 

of monarchs, heroes, and demi-gods, for so many thousand | 

years? Let us look forward and suppose ten or twenty ie) 

| thousand years to come, during which time we will sup- q 

| pose that plagues, famine, wars, and carihquakes, shall ij i) 

| have made great havoe in the world; is it not highly pro- | | 

bable that at the end of such a period, pillars, vases, and } 

| statues now in being, of granite, or porphyry, or jasper, Ht | 

(stones of such hardness as we know them to have lasted St 

two thousand years above ground, without any consider- i} 

able alteration) would bear record of these and past ages? a i 

Or that some of our current coins might then be dug up, . ia | 

or old walls and the foundations of buildings show them- ay ] 

selves, as well as the shells and stones of the primeval | Lt 

world, which are preserved down to our times.’ ” i 

After offering this extract from Berkeley, Mr. Lyell i Ve 

proceeds: “ That many signs of the agency of man would } 

have lasted at least as long as ‘ the shells of the primeval 

| world,’ had our race been so ancient, we may feel as fully 

persuaded as Berkeley ; and we may anticipate with con- ‘Wal 

fidence that many edifices and implements of human work- | a 

. manship, and the skeletons of men, and casts of the human 

form, will continue to exist when a great part of the pre- hy) 
sent mountains, continents, and seas, haye disappeared. ‘Daa 
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; Assuming the future duration of the planet to be indefi- 

nitely protracted, we can foresee no limit to the perpetu- 

ation of some of the memorials of man, which are continually 

a | entombed in the bowels of the earth or in the bed of the 

| ocean, unless we carry forward our views to a period suffi- 

| cient to allow the various causes of change, both igneous 

l | and aqueous, to remodel more than once the entire crust 

ith of the earth. One complete revolution will be inadequate 

ae to efface every monument of our existence ; for many works 

! | | of art might enter again and again into the formation of 

aye successive eras, and escape obliteration, even though the 

ve | very rocks in which they had been for ages imbedded were 

| | destroyed, just as pebbles included in the conglomerates 

ei . of one epoch often contain the organised remains of beings 

i which flourished during a prior era. 

fi | Yet it is no less true, as a late distinguished philosopher 
‘aa has declared, ‘that none of the works of a mortal being 

| ean be eternal.’ They are in the first place wrested from 

Hie the hands of man, and lost as far as regards their subser- 

a viency to his use, by the instrumentality of those very 

od | causes which place them in situations where they are 

hy enabled to endure for indefinite periods. And even when | 

; ft | ; they have been included in rocky strata, when they have 

| | Th been made to enter as it were into the solid frame-work of 

Fa i | the globe itself, they must nevertheless eventually perish, | 

Hy for every year some portion of the Earth’s crust is shat- 

} | | tered by earthquakes or melted by volcanic fire, or ground 

| to dust by the moving waters on the surface. ‘ The river 

i | of Lethe,’ as Bacon eloquently remarks, ‘ runneth as well 

h above ground as below.’ ” 

| i This last paragraph evinces a reluctance to surrender 

{hi the position which he maintains throughout his work. It 

ri | | is a decided argument in favour of the existence of a conti- 

j iP nuous improvement of the general organic system, that the 

: most perfect animal should haye been the most modern | 
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formation. Mr. Lyell is too acute a reasoner not to per- j i 

ceive, that the new and sudden appearance of a species, if F 

it be proved in any one case, must be in opposition to his j 

leading principle ; but neither he nor M. Boué venture to 

dispute that proposition as regards man. They are also i. 

both too well versed in general science, to insist upon the i 

previous perpetuity of any species; every astronomical | 

hypothesis, in connection with geology, militates against . 

such an assumption. 

. Now it is evident, that if new species were suddenly 

developed at any period, there must either have been some 

| sort of systematic regularity in the order of production, or ; 

: @ there must have been none; but they both attribute to 

' the immediate cause or causes of the creation of each Ve) 

} species a much greater and more unusual power of pro- a 

| duction, if they imagine that there is not that inherent ve 

capability in the specific series of individuals to improve 

in organisation, during successive generations, which is 1 

. only a part of the general progression existing throughout | \ 

Nature. Mr. Lyell rejects that doctrine; but M. Boué Oa 

supposes, that during the present epoch, the lowest animal ne 

forms only, are generated by inorganic forces, which sup- 4 i ; 

position is perfectly in harmony with Lamarck’s hypothesis. | 

Mr. Lyell’s remarks upon the shortness of the historical i | 

period during which recorded observations can have been 

made, are so valid against the arguments of Cuvier, where 4 i He 

| that illustrious French naturalist opposes to the theory of ah 

the gradual transmutation of form, the observations of ; if 

only four or five thousand years at most,—that it is unne- 

| cessary to insist further upon that point: but when we | 

couple those remarks with his own admission, that man is i 

the most modern animal,—with the almost universal geo- | i 

| logical opinion, that there has been a progression from the ; 

| simple to the compound, as regards both animals and | 

| yegetables,—with his belief, and that of M. Boué, that “a 

| ‘| 
il
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| there have been such new appearances as that of the 

human race,—and with the observations about those 

changes in the form of some species, which create varieties, 

H eyen within a century or two,—we are compelled to admit, 

that the theory of Lamarck seems the best supported, and 

the most consistent in itself, of all that have hitherto been 

i published. 

i | All the deductions from the observations which have 

Ha | been made upon mule races of animals and vegetables, enly 

| establish these facts;—namely, that unless the parents 

\ nearly resemble each other, iybrids cannot be produced ; 

| } and that even when such unions are prolific, the offspring 

is usually, but not always, barren. But such facts are in 

i | harmony with the restrictive laws of Nature, which do not 

Wal admit of an interference beyond certain limits with the 

gradual progressive tendency to change. The general 

a principle of generation is, that the specific form is only to 

| be altered by almost imperceptible degrees, and that the 

} | | generating power, where there are distinct sexes, is to be 

i mutually participated in by two individuals, as nearly 

ae |) resembling each other as is compatible with the difference 

. He of their sexes; the original and first manifestation of the 

ly . power of reproduction belonging to single individuals, 

| where there is no difference of sexes, as happens in the 

Mee cases of the lowest animals, and of most plants. 

; | But the very existence of mules is evidence in favour of 

met the difference between species being one of degree; the 

| ‘ | mutual generating sympathy not being altogether destroyed, 

| until the difference is very decided, and until their respec- 

He | tive distances from their common ancestral type, points to 

Coa a much longer interval than the few thousand years to 

} | which any human tradition refers. Where the difference 

Hs | between its parents is less decided, the reproductive faculty 

HE) | is lost in the offspring, as may be expected ; but where 

i the difference is still greater, there is no such offspring, 

iI | 

i | 
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the object being to hinder the creation of a form which j 

was not intended by the Divine Intelligence to be deve- 

loped under such circumstances. The whole argument || 

| supports the notion of a progressive ramifying development, | 

| because some mules produced by parents between whom ia 

the specific difference is slight, are themselves productive; | i 

and it is a justifiable inference, that the divergent tendency | | 

which promoted that difference, was developed at a com- ; 

paratively modern period. | 

| Every terrestrial body composed of atoms must have a | 

fixed and definite form, and every change which occurs i 

| within it must be the result of the changes of relation 

between its constituent molecules, or between them and | | 

molecules which belong to other bodies. Such changes i 

| take place ultimately at some definite moment, because it is 4 

| one of the conditions of material changes, that they should i? 

be decided and distinguishable at least by inference. Thus | 

the whole process of the growth of an animal, or vegetable, H 

| (although the period is not visibly broken into the ultimate ia | 

divisions of time, during which its minute atomic changes aa \ 

occur, because these specific acts are not capable of being rid 

appreciated by our observation), is a great system of 4 ae 

activity, having its beginning as a whole, but made up of on i) | 

systems within systems, each of which has also had its own | | 

beginning. Some of these subordinate systems are deve- Wii 

| loped at one period of its existence, some at another; and | i i 

! one may be replaced by another during the activity of the iM 

| general system, in a manner so harmonious, that their } 

| respective commencements and ends may be imperceptible ; ae | 

but the apparent melting of one process into another in 

most physiological changes which occur during the life of | i 

a plant or animal, leads to the erroneous conclusion, that | 

there is no such decided and defined beginning and end of i 

the subordinate processes. Mh 

| The same semblance of indefinite affinity is offered to | 
q i } 

! 
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i our imagination, when we meditate upon the succession of } 

| the individuals which maintain the specific series. The ; 

prolific plant or animal begets its offspring; and that 

offspring in its turn produces the next generation, in an / 

apparently unbroken continuity of action: but in this : 

instance we can appreciate the beginning of the subordinate ! 

| process, because there is a distinct and special physio- 

h logical act which marks the limit. This is still more 

clearly defined, when the mechanical separation occurs at 

the moment of birth, if the child is not separated from its 

mother until it is perfect, or when the egg is laid by an 

| oviparous animal; or when the processes of reproduction 

| by gemmation, or scission, cause the disjunction of the 

| | parent and the offspring in the lowest animals. If La 

Place’s astronomical hypothesis about the origin of the 

| heavenly bodies be correct, the disjunction in that in- 

i stance, must be a process which has its clearly defined 

a beginning and end; although even then it is a process of 

a subordinate character, in reference to the whole solar 

le system, 

ee: Hence we find, that throughout Nature there is evidence 

q in favour of the whole scheme of activity being made up of 

1 “| subordinate processes, which are like orders, genera, and 

| he species of a class, each process being distinet in relation to | 

ey at a period of time, however short that petiod may be. Still | 

agi: i there is always a maintenance of continuity in the activity, 

ee) as regards the whole scheme, which is manifested in the 

| distinct successive phenomena of those separate systems, 

a which are its subordinates; and this implies the wniversal | 

ha prevalence of intervals, Our atomic theory supposes, in- 

eae. ; deed, that the first comprehensible manifestation of motion 

eh, is not only strictly limited as to space, but accompanied by 

ri ! intervals of activity and quiescence, succeeding each other | 

j 1 with such a rapidity, that there are several hundred 

{ oh billions of intervals within the short period of a second ; 
an 
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so that every jerk or throb of the reciprocating polar ; 

forees in each atom, may have an appreciable duration, im 

and therefore manifest a definite beginning and end, in i) 

relation to time. | q 

Now if we apply these considerations to the subject | : 

before us, it seems contrary to the whole scheme of 

Nature,—when there is such a general and pervading | 

tendency to change, throughout her great system, and | 

; when the manifestations of all activity may occur during j | 

7 such short periods,—that a specific series in the zoological, | 

| or vegetable world, should continue unchanged, as to / 

| organic forms and qualities. : i 

| Every moment of the existence of an individual plant, or | | 

animal, is marked by some organic change during its wa 

| stages of growth, maturity, and decay; each change being aan 

reducible to definite subordinate changes in the relations : | i 

| of the molecules which compose its body. Geology de- ae 

monstrates, that the genera, orders, and classes of organic 

! beings are constantly succeeding each other; and most ale We 

geologists admit, that the change is from the simple to the Baal 

| complicated. The analogy between terrestrial organic Ba 

! bodies and celestial bodies, is therefore equally in favour a } | 

of a continuously improving development of animal fa- os | 

culties. Is it probable, that a specific series of plants or | | | 

animals, is the only stationary system ? ie 

On the contrary, is it not more likely, that improvement “4 

occurs here as it does in the vegetables, which, generation | { 

after generation, have undergone the artificial process of eae 

cultivation, during a few thousand years, until their forms wn} 

are completely altered, because Nature’s more slow pro- | 

ceeding has been interfered with by man, in pursuance | 4 

however of the beneficent intentions of a Providence which i 

destined them for our nourishment ? %. 

The hypothesis, that a new creation was necessary to ' 

the manifestation of every new species, is in direct opposi- ra 

: 
: | 
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| tion to the principle, that all natural processes are brought 

about by a gradual development of forces, according to 

! the most regular and well connected plan of continuous 

cause and effect. Each species is a distinct system, and 

| so undoubtedly is each variety or individual of the species. 

/ It is true, that every individual must die sooner or later, 

| and the same destiny of dissolution awaits every other 

| body celestial or terrestrial: but the species is @ system, 

1 not a body; and the death of the parent animal does not 

| interfere with the maintenance of the series, in which its 

| offspring become its substitute. 

ie | Much reliance has been placed upon the fact of the 

| 1 great differences between the fossil remains in layers of 

the Earth’s surface, which are near each other; and many 

| geologists have inferred, that their observations upon this 

ltl point warrant the conclusion that there must have been a 

| new creation. But do they take into account all the 

iil accidents which might have suddenly destroyed the vege- 

| | table and animal inhabitants of the region in question,— 

| the length of time which may have intervened, before it 

oe, | was again inhabited,—the geegraphical difficulties which 

: may haye isolated that region during intervals of perhaps 

Mt | many thousand centuries,—and other circumstances, which 

mi may have kept it uninhabited, until a new irruption of 

; i the sea, or a new uprising of the land, may have again 

i rendered it an unfit abode for the animals whose remains 

We | they expected to find in the layer in question ? 

On the other hand, the observations made upon suc- 

! | cessive strata, where the interruption has been less decided, 

ly | exhibit the commencement and the end of the prevalence 

al of a peculiar form; the gradual melting, as it were, of one 

| a form into another in consequence of a succession of such 

| I | unimportant changes, that the remains would be called 

We those of varieties of ewisting species, (more especially as 

| ‘ regards the testacea) offer decided evidence in support of 

| 
1 
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the theory of a progressive improvement and change in | i 

the members of the same series. The progressive increase 4 

of the number of species, alluded to by Mr. Murchison, 

and the comparative paucity and general distribution of , 

species in the strata of the older geological periods, are sa | 

important facts bearing upon the question now under con- | 

sideration. 7 

| Now viewing all that has been advanced by modern ‘ | 

| geologists, who admit that the progression does tend con- 

stantly towards a more complicated and higher order of 

| organic formation,—by naturalists, who lay before us | 

| charts, tables, and schemes, of a regularly ascending or i 

descending system of ewisting animals and vegetables,—by | 

astronomers, who, like La Place, assume, that the hea- | ‘i 

venly bodies are subject to laws, which occasion their if 

consolidation, disjunction, and gradual change from a nai 

gaseous or liquid state, into one, which makes them fit 1 | 

abodes for such beings as inhabit the surface of this 1 

Earth,—by chemists, who analyse various vegetable and. it | 

animal substances, and logically infer, that their simple se 

elementary particles must have existed ina less complicated NIU 

connexion, when the Earth was not habitable by organic iy ; 

beings,—regarding all these considerations, it would be } | 

doing violence to reason, to suppose that a new creation Fl 

of each species was to be inferred from the fact, that | ii 

species exist or have existed upon the Earth, which offer | f 

evidence of a systematic and progressive development of ' i 

animal or vegetable forms. ah 

M. Boué’s assumptions, that circumstances which were | 

| formerly adequate to the sudden development of such a 1 i 

complicated organisation as that of a human being, are i 

inoperative now, and that the lowest zoophytical animals, y 

only, are created in that mode at present,—are the strong- q 

est arguments in favour of the only adoriginal development i 

of an organie system being that of the lowest and least } 

7 ‘4 
q 

| 

ba



| 

| i 
cexe } 

complicated animal or vegetable. Nor does it at all mili- 

/ tate against the general theory of a continuous and pro- ! 

gressive spontaneous improvement of an animal series, that 

hot it should contain in itself, from the beginning of its exist- 

: ence as a system, the germs of all those peculiarities, 

| (faculties, instincts and reason, depending on organic 

a structure) which are to be developed by degrees during a 

| long course of innumerable ages. Such a potential quality, 

it in the simplest animal form, is in itself not more wonderful, 

i | than that of the egg, which contains the rudiments of the 

splendid peacock’s plumage,—or of the bulb which every 

| year puts forth the brilliant flowers of a tulip or a lily, 

it although, during the winter, its presence in the garden is 

i 1 not indicated by the appearance of a single leaf. 

} | Every organic being is exposed to accidents, which may 

| destroy it and all prospects of its progeny, and thus anni- | 

| hilate the series in that direction. Vast geological changes 

Hl may sweep off many, if not all, the existing vegetables and | 

ee animals of any given district on the surface of a planet: | 

He | let us even assume, that an entire heavenly body may 

Be. i undergo a catastrophe which would destroy all its inha~ 

y bitants, for such an occurrence is possible ; and such events 

, i may have happened in districts of this globe. But it | 

| \ 1 seems to be in the order of the great productive system of 

, ih Nature, that the lowest animals are constantly generated 

i a by the aboriginal causes of their appearance ; and some of 

} ij | them may be the ancestors of new series, which would 

} advance improvingly, as preceding systems had advanced, | 

1 until their descendants become equal in zoological rank to 

y ls the highest animals which they had replaced. 

i |, | There are districts upon the earth, in which it seems 

ee most probable, that this has occurred. The low condition 

\ tai of the aboriginal inhabitants of regions, where immigration 

I from other countries has been prevented by their insulated 

| ‘ position, and where the human race with their domestic- 

| 4 
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| ated dogs, pigs, and poultry, (and rats, the vermin of im 

ships which have touched there), may have been the only 

superior animals, suggests that an incalculable number of 

ages must elapse, before the higher sort of animals would im 

appear again in such parts of the world, if they were once | 

} destroyed. New Zealand, equalling Great Britain in size, 

; was in this condition, when first discovered by Europeans. | 

Those marsupial animals, which belonging to the lowest iy 

| strata, containing the remains of mammifers, (and which | 

| seem to have been the species of that family in which the 

mode of gestation is the least perfect), with some forms 

which constitute a link between mammifers and oviparous } 

animals, are the present dominant aboriginal races of 

i mammatia in Australia. } j 

Geological observations, however, in both these coun- 6 

| tries, offer the same strata as those of the Asiatic conti- na 

nent: and one of the most reasonable modes of accounting A 

for the absence of the higher animals, is, that the progres- i 

sion was checked at some very remote era by a great ith i 

catastrophe, while the insulated position of the land in Ana 

question, hindered immigration from countries which had RU 

not been so universally depopulated. 

| Another hypothesis, however, accounting for the pecu- i | 

liar zoological conditions of Australia, may be advanced ql 

/ on plausible grounds. There is evidence, which suggests an 

that some portions of the earth are better calculated to | | 

hasten the progressive development of a species, than i i 

others. It has been shown, that mountainous regions hf 

| have a decided influence upon the variation of the mag- 

netic needle; and it accords with our general hypothesis, ; 

that in such regions the cause of the progressive improve- i 

| ment of organic systems, should be more potent, because r 

the reciprocity of the terrestrial and astronomically pro- } 

duced magnetic influences, would be more energetic there, i 

| than in-low lands, and more especially in low islands. 

i 
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Hence we may speculate, that mountainous regions are ! 

; favourable to the rapid advancement of the progression ; ! 

! and we may be inclined to agree with naturalists, who | 

| ' trace the origin of species to localities of that description, 

i) which are regarded in many botanical and zoological theo- 

/ ries, as centres of a peculiar Flora, or a peculiar group of 

\ animals. 

i | Even as regards the precocity of the human intellect in 

| olden days, in Greece, Southern Italy, and Sicily, where 

the inhabitants surpassed the rest of our race in every 

i branch of knowledge, although they were only indebted to 

i ) themselves, if not for the rudiments of science, at least for 

t | the glory of haying improved upon what they had acquired 

{| to a greater extent in a short interval, than has ever been 

i witnessed in other regions of the earth,—we may attri- 

| bute these superior mental qualities, in great part, to the 

| mountainous character of the country, and to its happy 

| | temperature. In so doing, we may make every allowance 

i hd for the political advantages of their living in small inde- | 

1 pendent states (a circumstance which always elicits talent); | 

ali for the same advantages in other countries have never 

; j occasioned such a development of the human faculties. 

aa 7 This subject, however, will lead us far from the question 

by | . immediately under consideration ; it belongs to a disserta- | 

He tion upon the mental qualities of animated beings. 

f i The doctrine which maintains, that every species has ‘| 

, Na certain unchangeable characters, has been carried out to 

\ , the extent of insisting upon the notion, that all members 

4 of a species descended originally from the same individual, 

| 4 or pair of individuals. Such was the opinion cf Linnzeus ; 

, iy and several learned men have defended it with great 

Toe ability. But it is impossible to admit this postulate, in 

/ reference to the vegetable and animal world in general ; 

| la it can never be substantiated by observation. Supposing, 

4 hewever, that so far as concerns the existing races of man- 

ne 
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kind, the doctrine were truc, we are only led back by 1 

philological enquiries to the time of the deluge; but it i 

does not settle the main question, as to whether all man- 

kind, before the deluge, were the offspring of one pair, if it iy 

be proved that the survivors, at that time, were limited to | 

| one family, including three brothers, who are not said to 

| have married their near relations. | 

There is one important argument against the proposi- | 

tion. It is almost universally admitted, that nothing tends | 

| more to deteriorate a race, than to allow near relations, 

and more particularly children of the same parents, to 

| cohabit. All persons engaged in rearing cattle and horses, } 

hinder such breeding in and in, as it is termed, when they 

| can do so: the Mosaic and Christian dispensations agree i 

| in forbidding the practice, in reference to our own species. if. 

; The higher the animal, the more likely is such a marriage maid 

to ensure a weak and unhealthy progeny; and Nature Hi 

implants in the mind of the human race an indifference, Wh 

which acts as a check upon desire between father and ta 

daughter, ‘mother and son, or brother and sister, un- in 

less the mind be depraved. But it is one of the conse- i | } 

quences of the doctrine which insists on all individuals of ig | 

the same species having originated in a single pair, that il | 

} although the first pair need not have been related, the | | 

| second generation must have entirely consisted of brothers r 

and sisters. In the lowest animals, and in the herma- hi | ‘ 

phrodite plants only, is it a condition of the multiplication } il 

i of the species, that the increase must have been promoted ! 

| in this manner. This single consideration is stronger as a i 

physiological argument against the doctrine of Linnzeus, H 

in regard to the human race, than all the traditional or i 

philological evidence in its favour. iD 

Let us now meditate upon the elementary question in- ‘ 

| volved in the general consideration of our subject—namely Ms 

} 
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—the development of the first corporeal systems, which i 

: were the ancestors of any given species of vegetables and ! 

| animals, | 

if When the question of sudden physiological innovation is 

reduced to its first terms, all geological naturalists are its 

supporters; because the new creations of distinct species can 

| only be phenomena of that description which have occurred 

/ at certain epochs, if that be the mode in which such new 

i species were introduced ; while on the other hand, the first 

Ve individuals of a series must have been originally formed 

; without the intervention of any organic parent, if there be 

Ng truth in the doctrine of a progressive improvement of the 

| same series having been the cause of the complicated 

| organization of the more perfect vegetables and animals. 

According to both schools, the physical condition of this 

| planet was such, that no organised beings could have been its 

| | inhabitants at some early period of its existence. 

\ : It is evident, therefore, that those who maintain the 

i. | doctrine of a progressive improvement of a series, have 

i adopted an hypothesis which is more in conformity with | 

ae | the every-day phenomena of nature, than those who hold | 

\ ] the opposite opinion, which is not justified by observation; 

Bit for they, who believe that the sudden transformation of | 

ey inorganic elements into so perfect and complicated a sys- 

lh tem as that of a human body, speculate upon a possibility, | 

i } in support of which there is not the most remote analo- 

i 1 L gical evidence ; but the universal appearance of infusoria 

| | of the lowest class, and of intestinal worms, under cireum- 

it stances hostile to the supposition that they could have 

ves been produced by beings like themselves, offers direct evi- | 

f Nh i: dence in favour of the theory of spontaneous generation. 

eae i Upon this subject, the opinions of Lamarck, who has 

a) written the most extensively upon the theory of the pro- 

| I gressive improvement of a series, are more consistent with 
f | i iM 

i 
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a general scheme than those of Tiedemann; both these | ; 

naturalists believe in an original spontaneous development j 

of organic forms; but Tiedemann attributes the organic a 

| energy to the inherent force of a peculiar sort of matter, | 

while Lamarck refers it to a progressive development of j 

i forces in matter which had been previously inorganic. 

| If we reflect on the difference between them, we find 

that it arises out of the reluctance of Tiedemann to extend ' 

his inquiries beyond a certain limit. Had he commenced | 

f with the astronomical hypothesis of La Place, he would i 

have found a great difficulty in persuading himself, that 

| one sort of matter in the nebulous Sun, when the size of j 

| that heavenly body equalled that of the orbit of Saturn, 

was potentially organic, while another sort was to remain I 

for ever in an inorganic condition. It is much more in h 

i harmony with the general principles of one great scheme, i h 

to suppose that the progressive improvement is only one of ‘ih 

Sorces or tendencies, which are gradually developed in all \ 

| material substance, according to cireumstances, when the : ‘ay 

first process of formation, that of the atom itself, has taken 5M 

| place, i 

; The doctrine of those who believe, that every species is i I 

| an aboriginal creation—is more consistent than that of | | 

| Tiedemann—because, if it be once admitted, that the | } 

| special qualities of matter are absolute, there may have Nd 

been one sort of substance originally set aside for one | ih 

species, and one for another; and this notion is that of i 4 : 

Bonnet, who supposed that the corporeal or material germs ae 

of all prospective organic beings, have been in existence | 

“ from the beginning.” Bonnet’s psychology is really a i 

system of materialism. i 

But if we believe, ‘that the germs of all physical systems 

are the potential qualities of incorporeal forces, we are at i 

} once led back in our analysis to the first development of ma- My 

| terial form, and to the individualisation of a distinct portion 

| i
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q of the homogeneous material ether, and consequently to the 

| beginning of the formal world, so far as regards that region 

| of infinite space, which can be observed by the astronomer. | 

| | Tiedemann is decidedly of opinion that there is as 

marked a distinction between the organisation of the 

| lowest vegetables and animals, as there is between inor- 

i ganic and organic bodies ; although in the lowest forms it 

\ i is difficult to determine the distinction. Lamarck says, 

| animals are irritable, but denies that plants have that 

} property. Undoubtedly the distinguishing feature of an 

animal body is its attribute of a nervous system; but this 

igi may exist under such a mode of arrangement as to be 

| altogether beyond the reach of our direct observation, and 

l | oblige us to infer from the effects, that one organie body 

| | is animated, while another is not endued with the principle 

of sensation. Tiedemann, however, lays it down as a 

| maxim; “that as regards the chemical operation which ! 

| | accompanies life in both sorts of organic body, there is a | 

Ae: continuous process of disacidification and a continuous 

i i i production of combustibles in the vegetable; while in the 

i t | animal there is an oxidising process which occasions a sort 

wv of combustion.” 

i ; This distinction would be very important in a physical 

) ae sense, if it could be applied to the lowest animals and 

ia vegetables. The differences between the highest sort of | 

i plants and all animals, except some of those beings which 

| f i are called zoophytes, are clear and decided ; and if it were 

iy not for the existence of such paradoxical creatures, there 

1 : | would be no doubt upon the subject. We must, however, | 

j hs i bear in mind, that according to the general rules of a | 

ie progressive system, animated life ought to have been first 

om developed in its most simple mode of manifestation. What 

el) that simplest mode is, we may never know: but that it 

i : involves the phenomena of some obscwre sort of sensation, 

a is a justifiable inference ; and this faculty is denied to the © 
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most complicated and perfect vegetable. 'The question at ‘ 
issue is really one of metaphysics, for with the exception of i 
Tiedemann’s chemical test, (and that may not be available | 
in some doubtful cases) we have no decided criterion: j 

| locomotion may not be the property of some animals; and | 
| although it is proved by microscopic observation, that i, 
} many of those very minute animals which are grouped | 

together as infusoria, have stomachs, and are nourished 
| by fluids taken into that cavity, while all plants are nou- ; 

rished by absorption,—still external matter may be ab- 

sorbed cutaneously, and thereby incorporated in animal 

systems, even as regards those of a higher grade of ; 
animals. 

| Again in many organic bodies, of whose animality there ie) 

| can be no doubt, there is no visible trace of a nervous a 

system; but this does not preclude us from firmly be- Wh 

lieving, that they contain some material substance which i 

answers the purpose of distinct nerves, although that sub- 1 i 

stance may be undistinguishable by our powers of observa- ih | 

tion from the rest of the body. The whole argument, there- aii 

fore, favours the opinion, that all animals differ from ye 

vegetables, in possessing the animating principle, but that, it ; 
| as the improving progression of the series advances, new | | 

material organs are developed, which first demonstrate the | | 

existence of that principle, because we observe the organs in 

through which it acts, and is acted upon. ; : 

Nevertheless, there is every ground for the faith of the \ 4 
| devout psychologist, that the perceiving, thinking soul, the | | 

“ moi” of Cuvier, or the principle to which we allude,—is | 

a really existing being, wholly independent of the action of i 

the material body which it animates, and that its special | 

| individuality is the same, whatever may be the mental organs | ‘ 

| or nervous material instruments of its intercourse with the } 

| atomic world. In this respect it seems to be the metaphy- \ 

sical counterpart of the aboriginal, physically unaccount- ; 
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| able, and incorporeal dual force, which, according to our 

theory, generated the atom itself. The only proof of the 

| soul’s existence is to be found in the simple sentiment of 

i | “ being,” which sentiment is obvious to one person and one ’ 

only, the individual who feels it. That other animals are 

{ animated is but an inference, although an inference of the 

\ highest order. 

| The distinction, therefore, between animals and vege- 

| tables, as to their origin, is very important, because we 

} stand in need of a different organisation, when such a 

; faculty as that of the lowest imaginable sensation is to be 

| produced. Vegetables, so far as their want of this faculty 

| ig concerned, are vastly inferior to animals. But life or 

\ vitality is a process common to both classes of organic 

beings. 

| Let us now consider the phenomena connected with the 

development of entozoa and parasitical bodies; for they 

| | suggest some of the strongest arguments in support of the 

| theory of spontaneous generation. 

ql 
i | 
. SECTION XVII. 

! ‘ / On the development of parasitical and intestinal organic bodies. 

! te Tue general hypothesis about the reciprocity between | 

4 magnetic bodies being the stimulating cause of the deve- | 

a) i lopment of organic life, is supported by the phenomena of 

ae parasitical plants and animals. 

| Most species of vegetables and animals are liable to be 

| infested by more than one species of parasite, which is 

if | itself capable of reproducing offspring, although the first 

ie a appearance of the series is sometimes quite unaccountable; 

| 4H and the extraordinary circumstance connected with this 

I branch of zoology is, that certain parasites only appear 

a upon a certain plant or animal, while the appearance is 

i further limited by certain parts of the hody being infested 

] by their own special varieties of the same sort of parasite. j 

Hae 
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Two species of louse are found on man; one of these is i, 

confined to the head, the other to other parts of his body: : 

and children are most afflicted with the first, while elderly | 

| people suffer from the presence of the other, which occa- | 

sions phthiriasis, one of the most formidable and disgusting 

diseases that can assail our race. , 

There is no mammifer or bird exempt from this annoy- 

ance. Fishes suffer seriously from it. Some insects, more ’ 

| especially the larger species of beetle, swarm with parasites | 

peculiar to their race, and even those insects which are | 

| microscopic, will be found, under high magnifying powers, 

| to be the prey of this disease. ; 

When we reflect on the whole course of argument ( 

adopted in our essay, the production of parasitical plants He 

| and animals seems to be the necessary consequence of the r 

| general prevalence of certain laws; and it offers corrobo- i i 

rative evidence in favour of the doctrine of progression. | 

Parasitical insects infesting vertebrated animals, are of a 1 | 

higher order than those infusoria which we have supposed i} \ 

may be the progenitors of the most complicated animated : iq : 

| forms of this globe; and this assumption might seem to mT iD | 

militate against the theory, because pediculi and acart ii Hy 

must have been generated spontaneously, as it is termed, / 

instead of deriving their origin from less complicated ) | 

| organic forms. But the fact of their occupying a higher a 

place in the animal scale is really in harmony with the i 

} uniformity of the whole scheme. i ie 

} We have already supposed it to bea general law of t i 

! Nature, that every distinct aggregate of atomic matter, is | 

i a magnet or magnetic system, capable of reciprocating i 

with other magnetic bodies, and of thereby influencing the 4] 

| matter on their respective surfaces in such a manner, as to | ; 

occasion the development of some new arrangement of the \' 

particles, corpuscules, or other portions of those surfaces. My 

‘ The formation of organic bodies has been attributed to | 
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such a reciprocity of magnetic influence between this Marth 

: and the Sun or Moon. Now it is only following out this | 

| doctrine, to attribute to each organic body so formed, a i 

| faculty of reciprocating magnetically with the Earth, Sun, | 

| or Moon, and of causing a new arrangement of the par- | 

ticles of or upon its own surface ; and as every vegetable 

ie or animal in question is a higher or more complicated sys- 

i | tem than any aggregate of inorganic matter, the inference 

! would be that the new production should be itself a more 

complicated system, than the original organic body pro- 

duced by the magnetic reciprocity of two inorganic masses, 

' | —whether such masses were the Earth and the Sun, or 

| the Earth and Moon, with its reflected magnetism. 

i Such a doctrine may appear the more startling, when it 

is remembered that according to the general theory of pro- 

gression, the highest animal nowon the Harth’s surface must 

have derived its own ancestral origin from a lower or more 

| | simple organic form, than the parasite, which spontaneously 

H i) burst into life upon its own body; but humiliating to our 

i | pride as this inference may appear to some, and absurd as | 

ian) it will undoubtedly be pronounced to be by others, it is an 

rf i induction supported by the fact of man being the prey of 

wl animals with which he will be infested, if he neglects those | 

| i acts of cleanliness which are enjoined by the oldest reli- | 

Ha gious rites of antiquity, and by the practices of all civilised | 
aA nations. It is not one of the least important results of | 

a) iy - civilisation, that as by constant care and attention we may | 

: | in most instances free ourselves from these inconvenient 

a accompaniments of inorganic matter attached to our per- 

hs ! sons, it should be considered shameful to allow them to be 

fh ! formed in consequence of our not removing the sort of dirt 

eae i with which the skin of most savages is begrimed. 

iE i The law of nature, which forces us to be, unwillingly, 

a) the parents of vermin, is capable of being explained by 

i meditation upon the continuous energy of the magnetic 

a 
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force, if we once admit that such an energy is a stimulat- | 

| ing cause of organic development. The pediculi and acari A 

| appear to hold the same relation to higher organic bodies | 

| capable of producing them, as that which the most simple | 

infusoria hold to the surface of the earth; and it seems 

probable, that the comparative complication of the para- ; 

site’s organisation is in a general degree proportioned to } 

that of the animal which it infests. i 

Again, as regards vegetables, we may infer from obser- ! 

| vation, that there is a reciprocity between the terrestrial | 

magnetic force and their own, which has a powerful influ- 

ence in modifying the forms of certain animals which feed 

on their juices ; but as the lowest plant is physiologically | 

a more exalted system of complicated relations than a hi 

heavenly body is, it is possible that the reciprocity between if 

| plants and the Earth may promote the development of a) 

animal forms. At all events, we are justified in assuming iH 

that vegetable parasites may be thus developed in the first i 

} instance, although, like the pediculi, they have the gene- H | 

rative faculty of reproduction. a a 

; The remark of Oviedo, that in certain equatorial regions . : 

of the Earth vermin of this description cease to infest i y 

| sailors (a remark, however, which requires confirmation), \ / 

may corroborate our general magnetic hypothesis, and | { 

tally with the observations of experienced navigators upon wih | 

the variation of the intensity of the ordinary terrestrial Ay 

magnetic force, which is weakest on the equator. But i 4 

Oviedo’s remark may apply to that meridian in the Atlan- ae 

i tic, where the great circle of no variation cuts the equator; | 

for there would not only be a weaker magnetic influence 

generally at that point, as being farthest from the poles of i" 

| the Earth, but a nullity of any magnetic influence as re- é 

gards the internal terrestrial nucleus of this globe. } 

Now, should it be proved that Oviedo is correct about i) 

\ the whole equatorial region, we are warranted in assuming 
} 

| 
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that the production, and perhaps the existence, of these 4 

parasites depends upon a reciprocity between the magnetic ; 

eurrents on a human body and those of the Earth,—the ' 

tendency to develope them increasing or diminishing with 

\ the relative intensity of the terrestrial magnetic forces on 

! any given latitude. On the other hand, should it be found 

| | that the phenomenon only occurs on that part of the equa- 

Nat tor where there is no variation of the compass,—in other 

_ words, where the minor terrestrial magnetic force of the 

| Earth’s surface replaces the major force of its internal 

f nucleus—the fact is confirmatory of our hypothesis. It 

may indeed be possible that wherever there is no variation 

| of the compass, the development of parasites may he unim- 

portant, if not absolutely null in every latitude: observa- j 

tions in America and Australia would decide that question. 

But as it is assumed, that the reciprocity depends upon 

| the joint influence of two magnetic bodies in this as in every 

other instance, the variation of the magnetic force of the 

animal body, which generates the parasite, must be taken 

i into account, as well as that of the Earth. Not only are | 

Hi children peculiarly liable to be afflicted with worms in the | 

h intestines, and by lice on the head, but calves are subject to 

ny ringworms in the head, and lambs have lice in the same 

{ te i region, which are not common to these genera when full 

i q grown. The pediculus found on the body of a person ad- | 

1 j vanced in life, must owe its origin to some cause connected 

Ly with his having passed the period of adolescence or maturity. 

| With such data, we are induced to suppose that there 

| is some magnetic force in the child which acts internally as 

ih | regards its body, and externally upon its head ; but that a 

ban change in this respect accompanies its growth, and is com- 

; plete after a certain time of its life, when the intestinal 

wn) worms incident to childhood, generally cease to appear, 

a and the external development of parasites is no longer 

N i principally confined to the head of the human body. 
i 
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May we not speculate upon a greater organic energy i 

existing in the growing person than in the mature man? | ; 

All the processes of nature are more rapid as regards the | q 

conyersion of food into a portion of the animal body at | 

that period. The brain advances with a rapidity which 

can only be appreciated by our consideration of the very z= 

early attainment of mental powers observable in children, ‘ 

and of their acquiring the rudiments of language; not | 

merely being able to call perceptible objects by their right _ 

names, but to catch the terms of abstract ideas and senti- | 

ments almost as soon as they can speak,—a faculty which 

is manifested much more slowly afterwards, in learning | 

new languages, even when such sentiments are connected ( 

in their minds with words of their native tongue. i 

Anatomists find the brain at the seventh or eighth year i 

of life as large as it will ever be; a most important fact in i i; 

! relation to the faculties of the child, and leading to the ie 

inference that although its structure improves afterwards, | ' 

the cerebrum increases more rapidly during those first few i | \ 

years than any other part of the body does. Here then iat | 

| is a cause of magnetic energy adequate to the occasion 5 ' 

and it should be remembered, that the cerebrum is pecu- | ¥ 

liarly the organ which develops magnetism in its most i | 

i transcendent character, because there is no result of phy- | | 

siological action so elevated as that which generates ideas. iy 

| Thus, independently of the general superiority of the ia 

organic force in a growing child over that of a person who ane 

| j has ceased to grow, there is a special distinction as regards } | 

hi the growth of that internal portion of its body, outside ee 

j which the parasitical animal peculiarly observed in children, ? 

is believed to be formed according to the laws of heteroge- i 

nesis. The same mode of reasoning is applicable in a i 

| minor degree to the production of worms in the child’s in- i 

testinal canal. Ay 

Again, when we search for the cause of the general 

i 
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! development of the other sort of pediculus, rarely found ! 

| on children, and if found on them, always to be accounted 

| for by their having been in contact with elderly persons so 

| affected,—we may speculate upon an opposite cause, the 

i diminution of the vital force. All organic bodies are liable 

| to be the prey of parasites, when they grow old. Trees 

| suffer in this way as well as animals; and when either the 

i plant or animal is enfeebled by disease, the maladies of 

| this description become more serious. An inferior nou- 

at rishment of mature organic forms will also produce them, 

a or render such bodies subject to an invasion of mosses, 

fal lichens, acari, and pediculi, which are generated elsewhere. 

| | The same may be observed as regards portions of a dead 

i body or a dead tree; and many animal productions, such 

al as decomposing cheese, soon swarm with tribes of living 

creatures. 

Hence it appears, that in this process there is a mani- 

| festation of a general natural energy, incidental to the 

| comparative force of the vital force in every animal and 

hl | vegetable form of matter ;—that the pediculus, for in- 

\ | stance, is generated spontaneously by the human body, 

| | when that body is positively magnetic in relation to the 

wal Karth, as well as when it is negatively so;—that during 

ti | the period of maturity there may be a balance between 

| i: i these two opposite conditions of the relation, when the 

! parasite-producing energy is entirely or almost inert ;— 

i that there is a specific difference between the pediculus of | 

a the head and that of other parts of the body ;—and that | 

| ij we find in this explanation of the phenomena, a confirma- 

a) tion of the general hypothesis, that in every case of spon- 

I taneous generation, the fixed starting point of the new 

i } progression depends upon the stage of the original pro- 

in ! gression already attained by the vegetable or animal which 

at generates the parasite in question. 

The prevalence of the tendency in living bodies, whether 

i 
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they be vegetable or animal, to produce parasites, is not 

so evidently useful (as part of the general scheme of the | 

organic world) as when the same process occurs in the i} 

| decomposing substances of portions of a dead body, or in 

animal or vegetable excrementitious matter; for then, , 

| useless organic substance is rendered available in the great 

| laboratory of vital operations, and new series of organic } 

| beings are thereby introduced into the world. But such | 

occurrences take place in accordance with general laws, a) 

to which all organie bodies are subject. Peculiar ge- 

nerative forces, which are only active under certain | 

| conditions, must be developed in obedience to a higher ‘ 

| system, than that of any animal. The positive intensity / 

| of the magnetism of the growing body (in the case of i 

the child) in relation to that of the Earth, may elicit i} 

the parasitical development at that moment, while the li" 

/ relatively negative state of that of the declining body of | 

| the old man may promote an analogous phenomenon at a i 5 

later period of life. ‘The convenience or inconvenience of el 1 

| the human creature is disregarded by Nature, when such A, 

considerations might interfere with her general rules. i 1 

The climax of convenience to any individual of the human ay 

race, thus subject to the laws of heterogenesis, is the yi | 

: middle period of his life; the child must undergo the | 

annoyance in a minor degree, and is less under its influ- ht 

ence, as he approaches maturity. The old man, on the fa 

contrary, in this as in all other diseases, is again brought iK i Wy 

: into subjection to physical causes of decay, which assail { if 

organic structures in obedience to the general operation. 

i of natural agents, when the complicated energy of his vital 1 

| powers begins to give way; and he is thus forewarned of i 

_ &§ the approach of a period when the system of his own body a 

will be used by an unerring Providence as the medium of " 

development of a new and lower order of organic beings, i 

| rr 
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| some of whose remote descendants may be gradually | 

| advanced, at last, to a specific form as perfect as his own. 

i Still, although the organic matter of higher animals 

i during their lives is brought under subjection to the laws 

; which develop lower animals; there may be a new starting 

i point, as regards the development of the parasite which is 

| | called into existence by their influence. The pediculi and 

| fungi, which may be produced by heterogenesis, are higher 

| | i ; organic beings than the lower sorts of infusoria and byssi, 

| V from which the higher animals themselves may have ; 

| descended, through a succession of innumerable genera- 

i tions. 
| Such a scheme of organisation is perfectly harmonious, 

ea when we remember that every animal capable of having 

i sentiments or perceptions, may be the parent of three 

ah distinct classes of objects,—the parasites, which it develops / 

an unconsciously and automatically; the progeny, in which | 

| the maintenance of its own species is ensured; and the \ 

i ideas which are created by its mental powers. | 

| i As regards the first class, there is an analogy between 

i | the Earth and the vegetable or animal which produces the | 

i parasite: if a reciprocity between two heavenly bodies be / 

ah necessary to the development of any organic system of 

hil either of these heavenly bodies,—a similar relation between 

i i) an organic body and the Earth may promote that of the ) 

i parasite. This, however, isa more complicated operation : 

mw the animal thus called into life is of a higher class than | 

| that produced by the reciprocity between two inorganic 

a bodies; one of the reciprocating aggregates is itself an } 

} organic system, Still the process would be completely | 

Wy physical in both eases. , 

je The second class of generative phenomena is intimately | 

1 connected with it, when the reproduction of the species 

AY | a takes place by scission or gemmation, and the parent body 

| 
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gives birth to animals nearly resembling itself, by being | 

divided into parts, or developing and throwing off young ‘hat 

ones from the surface of its body, as shoots are sent forth ia 

: from the growing tree. Observations enable us to trace i | 

up the improvement of the generative process through all { il | 

the various changes of method, which appear in the zoo- i 

logical system. If our series of observations be made in | 

the descending direction, we find that each lower grade of iil 

animal has a faculty of reproduction, which denotes an | a 

increasing simplicity of process, until those of scission and | 

; gemmation appear to be as mechanical as that of sponta- 

neous generation itself. 

The mental creation of ¢deas in the animal mind, may, | | 

in like manner, be said to hold an analogy to the vital ft 

process of maintaining the specific series, or to the gradual | 

development of organs in the embryo, and growing organic | 

being after its birth; and if we believe that the growth of itd 

the organs of the nervous system is connected with a 

magnetic influence of the reflected solar rays, we find the | I 

analogy complete. The reciprocities between inorganic as 

portions of the same heayenly body,—between two heavenly ii 

bodies,—and_ between three heavenly bodies, through the } i } 

instrumentality of such an operation as lunar reflection,— | | 

seem to hold the relations of causes to the effects of che- | iI 

mical, of vital, and of phrenological activities respectively, A 

as regards aggregates of matter upon the surface of the | i | 

Earth, The progressive improvement in the development an 

of the great magnetic scheme coincides with the progres- it | 

sion of every animal function, including that of repro- 

duction itself. {i hs, 

Finally, we may remark, that vegetables were obviously \ | ‘ 

made for the convenience of animals; but that unless we Ne 

search for some ulterior object which is more important ‘4 i 

than the existence of lower animals, the unity of the great i i r 

i 
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| scheme of Nature will appear broken. Asa member of an “i 
iy unchanging specific series, an earthworm is but a sad type 
i of animality; and the precarious existence of most of the 

} lower animals carries with it no object of future interest ;— 

the rapine and cruelty which pervade the whole animal / 
| world, might at first lead us to suppose that a capricious } 

demon had disported himself in the work of animal crea- / 
tion, not that Divine beneficence had applied the abstract } 

| truths of physics to a great end, worthy of its own tran- | 
scendent mind. 

a But when we believe that the existence of the lowest animal | 
A is a necessary stage in the development of a continuously im- 

| proving animal series, and that in accordance with the 
/ | unerring progression of those physical conditions, to which, 
/ for some reason beyond our comprehension, the entire animal 

world is subject, the manifestation of the higher animals : 
1 | must be preceded by that of the lowest, in order that such 
ae incorporeal ideas as those of human reason should be made | 
f \ manifest,—we discover an argument in favour of the doc- 

; \ trine, that the corporeal form of every animal embodies a ) 
| i manifestation of an improving system, both as regards the | 

ne whole series, and the individual. The most highly-gifted / 
\ | human philosopher must individually have gone through | 
nn the gradual changes of an embryo state, of infancy, of 

} } childhood, and of adolescence: and such a progressive 
j i improvement of the individual, which no one can gainsay, 
i | may hold ananalogy to the gradual improvement of a specific 

i series. Where it is to end, and when the series is to ter- | 
minate, we know not; but the analogy suggests that every | 

i animal, whatever may be its grade in the ascending scale, 

i is a physical instrument in the great plan, having for its | 
eae ultimate object some glorious manifestation of mind, even 
/ i ' when mind is still dependent upon material organisation. | 

i i That the animal series is fated to end at last, is an | 
} | 

i | 
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inference deducible, according to the strictest rules of Mp 

logic, from the almost universally-admitted postulate, that | 

as regards every animated creature on this globe, it must ati) 

have had a beginning ; but that man is the highest possible i } 

animal, or the ne plus ultra of material organisation, would i] | 

be too bold a speculation for any naturalist, In many 

respects we are but mechanical agents in the vast plan of il 

Nature,—exposed, it is true, to less suffering than other il 

animals, but still exposed to suffering, in consequence of Mt 

the prevalence of physical laws. Our bodies are not \h 

formed for the purpose of our being murdered and then ( 

devoured, as almost every individual of a domestic race of i } 

animals is by ourselves; but we are often the victims of i 

injustice and oppression, of physical violence and misery, I i 

in consequence of the injustice of our fellow-men. it 

Still the progression gradually tends to improvement in i 

these, as well as in all other respects. The social institu- | 

tions of civilization have gradually lessened the suffering of 

the mass of mankind: although in this instance there is i h 

an occasional retrogression, as the pages of history will at i 

show, the secular improvement of the human race has been ‘i \ 

sometimes retarded, but it has never been wholly checked. My , 

Tradition preserves the account of two great periods of \ 

degradation : it seems probable that the ancient Egyptians, 4 

or Chaldeans, were in possession of knowledge which can 1 I i 

only be traced to certain opinions, that survived the sci- Hi 

entific methods by which they were attained. No recorded it | 

‘ astronomical schemes will account for their nearly knowing Aa 

the precise distance between the Earth and the Moon; i 

yet the doctrine upon that subject handed down to us by | | 

the Greeks, and borrowed from the East, is wonderfully Ne 

correct. Why science declined in the earliest periods, is i 

not mentioned in history: the Chaldeans and Egyptians ‘a 

may have only retained astronomical traditions, which i ; 
i 

i 
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| | 
were preserved when the deluge overwhelmed the countries | 

| from which the founders of those nations originally came. ) 

; Scientific men may have been destroyed by that catas- 

| trophe; but physical truths, which had become popular 

f opinions, may have been preserved in the recollection of | 

those who were less learned. Other causes of the decline | 

iI of science may have prevailed, during a subsequent period. / 

j | Again, the Greeks obtained a high position in philo- 

| | sophy, and their histories enable us to trace their rapid | 

| | advance in knowledge; but the destruction of the Roman 

| i Empire, and the inroads of the barbarians of the North, 

| will account for the existence of the dark ages, as they are / 

| i most appropriately termed. We are living in a third stage 

ee of scientific improvement, and our successors may be ex- 

posed to the retrogressive influence of some physical, poli- 

i tical, or moral cause of deterioration in this respect. But : 

aa. the secular continuousness of the mean adyance of human 

aa knowledge has always been in operation, notwithstanding 

} these alternations and retarding circumstances. Some } 

| information obtained by philosophical meditation has al- | 

ih | ways survived such catastrophes, and afforded a new and 

| advanced starting point for the philosophers of future ages. 

j In concluding the dissertation upon the origin of species 

I i it is necessary to repeat that questions of a theological } 

A character have been carefully avoided, and that all sur- 

| mises about pure psychology have been purposely kept out 

re of this essay on physics. The existence of an animating 

principle, or of an individual personal basis of sensation in 

each animal, has been assumed as a postulate, in the same | 

wae way as that of an aboriginal homogeneous material sub- | 

eh! stance, or of the individual forces which give it forms and | 

| | qualities, have been. Yet, we may assume without 

i further argument, that there is some future compensation I 

ig! to each individual animal, in the great scheme of Na- | 

i | 
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ture, for the service which it performs, and for the suffer- Hep 

ing which it must undergo, in consequence of its subjection s | | 

to the physical laws of that system,—where the misery | 

of one animal is necessary to the nourishment and plea- i 

sure of another, and where the general plan of the improve- Wa 

ment of man himself is amenable to conditions, which | 

apportioned fewer advantages to those of his own species, WS 

who existed in earlier ages than to the majority of the i] 

inhabitants of the civilised world at present. aH 

Physically considered, every animal, man included, is a 

mere instrument in the hands of Nature, destined to keep f 

up and improve the great series of Beings, of which he is iN 

a constituent member; and as each individual is liable to iI 

destruction, not only as regards himself, but with respect to Pl): 

the future prospect of having any offspring (for infants must, \| ! 

and mature animals may, die without progeny), this atten- i 

tion to the general principle is so arranged, that the suffer- i 

ing of each animal may be of no advantage to himself, or 

the maintenance of the species. The annihilation of an | | 

individual may be that of a series; and out of millions of | ‘| ‘ 

lower animals which are called into being, by heterogenesis hi . i 

or homogenesis, one being only may contribute to the main- ih 

: tenance of the great system of continuous improvement. }) 

Hence it follows, that in reference to physical laws, there 

is a providential calculation of what we call chances, which ii 

does not take into account the interests of the individual, al 

but treats it, as if its body were a mere chemical aggregate, Al i 

when the great object of progression is in contemplation. ‘Li 

That object may undoubtedly be, and we believe it is, the 1a 

i k future manifestation of corporeal individuality under such | 

conditions of phrenological power, and social advantages, i i 

that the end may seem to justify the means. Still, in the Ne 

mode of attaining this end, there is a disregard for the ; 

suffering of animals, which is at variance with our purest i } 

notions of benevolence, although scientifie economists may i 
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i] endeayour to apologise for it by alleging general conve- | 

| nience as a justification. Natural religion, however, : 

q inculeates different doctrines ; and our instincts of charity 

i and kindness rebel against such a justification. 

i The paradox is only to be explained by the supposition, 

that the passing physical world of subserviency to material 

] laws, is not the only world; and that whatever be their | 

al temporary and passing state of being here, all animating / 

i) principles belong to the same immortal category of essences, 
| | as those incorporeal forces of Nature, and that homogene- | 

i ous ethereal matter, which are aboriginal elements in our 

P physical scheme. 

i i | 

SECTION XVIII. 

i} i General remarks on Phrenology and Animal Magnetism. | 

THE two popular branches of physiological science, under 

| which all the mental faculties may be considered, are / 

; ! phrenology and animal magnetism: both are divisions of 

{ \ i the same general class, and they are so connected, that a 

a critical examination of the one involves that of the other. 

' | The study both of human and comparative physiology 

en induces the opinion, that the origin of the nervous forces | 

vee) of animals is to be found in three distinct sets of organs, 

—those of the sympathetic nerves in which the ganglionic } 

i system prevails,—those of the spinal chord and its appur- 

at i tenances, some of which are also ganglionic,—and those of | 

vy cerebrum and cerebellum. 

The ganglionic centres of the sympathetic system,—the | 

mh : whole spinal chord,—and the brain, generally consist of | 

1 two distinct sorts of substances. The sort which is 

| always internal, has a white appearance, and the other, 

i | which is cortical or external, is of a grey colour. Most ; 

d physiologists look upon the grey substance as the seat or 

lia | 

| | ~ i 
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originating mainspring of the nervous force, and the white i 
as the matter which conducts it. Pinel and others affirm, i 

that in cases of mania, it is the grey substance which an 
suffers. Since the cercbro-spinal filamentary nerves are i 
almost entirely composed of the white matter, they must | 

be regarded as the conductors, which are instrumental in ‘a 

distributing the nervous influence to various parts of the | } 

body, and in keeping up the connexion between those 

portions of the whole system, in which the grey substance | 

is present. Wherever the grey substance is not found, we 

are justified in assuming that there is no centre of the 

nervous force, but that the nerve in question is only a i 

medium of connexion. That the external substance of a i 

neryous organ should originate the force itself, is in harmony | i 

with the proposition advanced throughout this essay, which | | i 

assumes, that the magnetic properties of all bodies are a 

deyeloped upen their surfaces. It is also consistent with the i 

opinion, that the various ganglia of the sympathetic system \ 
are separate localities of special sorts of the nervous force. i) 1 

After pointing out how they are placed in the human i 

body, Dr. James Johnstone, in his treatise on sensation, Ay 

says,—‘‘ The whole of the ganglia are thus connected to- / 

gether, as well as with the cerebral and spinal systems, nt 

while their nerves are distributed to all the organs of ‘th 

nutrition and generation ;” and he quotes the following J i 
words from Muller :—“ It is well known that the fasciculi \ i 
of nervous fibres in the sympathetic nerves, have for the A ! 
most part a grey aspect, while those of the cerebro-spinal ' 
nerves are white, although the latter nerves also contain | 

some grey fasciculi mixed with the white; and in many f 

parts of the sympathetic nerves there are white fibres lias 

; mixed with the grey fibres. Remak has seen both white i 
and grey fasciculi in portions of the sympathetic nerve Hh. 

taken from various regions; the white fasciculi are proba- We 

bly motor and sensitive fibres derived from the cerebro- | 
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| spinal nerves, while the grey are destined to rule over the | 

I organic functions.” 

This power of ‘ruling over” or directing the locomotive 

| or gravitating forces of organs, is precisely the attribute 

which has been assigned in our general hypothesis, to the 

magnetic influence in every stage of its manifestation: a 

| portion of the mind of the whole material world is incor- 

| i porated in the magnetic activity of bodies, be they organic 

or inorganic ; but it is one of the conditions of the atomic 

\ system, that the energy of the influence should be localised | 

as an interpolar dual force, which agitates the extreme : 

ethereal envelope of every aggregate of atoms; and this 

a | general rule is applicable to each part of the nervous 

j system, in an animal, in which the grey substance makes 

its appearance,—each separate organ of this description | 

being in reality a distinct magnet. 

‘ia Every such organic magnet, however, has its own pecu- | 

liar functions and qualities ; some are destined to maintain / 

i the vitality, and to promote the growth of the body; some / 

i to keep up the specific series, by causing the generation of 

a. new bodies; some to give the animal the power of mate- 

tial perception ; while others create its various propensi- ; 

\ ties and talents, and its power of adopting or of generating 

at IDEAS. | 

‘ Comparative anatomists have differed about the rela- 

tions between those animals, in which there is a predomi- 

Wh nance of the ganglionic, or of the cerebro-spinal system. 

| Some affirm that there is an analogy between the sympa- | 

! thetic system of the vertebrata and the large ganglia of | 

the mvertebrated animals; but Muller has observed two | 

) distinct systems of ganglionic nerves in insects, one of 

| which he supposes is the representative of a cerebro-spinal 

\ apparatus, and this is always found under the viscera, and 

ia generally consists of a certain number of large ganglia 

connected with each other by a double nervous line run- | 

| 
| 

, 
| | 
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ning from the head towards the tail of the insect between i 
its legs; while the other consists of much smaller consti- 

tuent portions, and is distributed in the regions of its M 
intestinal canal and other viscera, in a manner analogous it 
to that of the sympathetic system in the vertebrata. In Na 
one species of beetle, all the larger ganglia and their " } 

double connecting chords are united in a solid continuous i 

form, which bears a decided resemblance to the cerebro- i 

spinal system of vertebrated animals; and this peculiarity 

offers a transition between the articulated and vertebrated | 

animals, which seems to corroborate Muller’s doctrine. fi 

8 Still it is very doubtful, whether anatomists are justified i 

i in calling the upper ganglion of the articulata a distinct i 
: cerebral system, or in supposing that the mental faculties Wh 

of insects are only attributable to the upper portion of the | | 

ganglionic series. When compared with the other ganglia, ibe 
J it holds no such predominance over them in regard to size, i 

! as the eérebrum does over the spinal chord of the verte- Ve 
brata, which will warrant the assumption; and it seems ela 

more reasonable to suppose, that the powers of the mind i 

, are so distributed in the insect, that each ganglion in the q 

subventral line corresponds with a distinct portion of the Wi 

brain of a vertebrated animal, as well as with its spinal ia ) 
system. This is the more probable, as the intelligence of ae 

} the bee and ant so far exceeds that of many vertebrata: i 

the nerves of their senses converging to the ganglion in a i 

question require a central region in the head, as the place it 

in which their nerves of perception meet: and this locality 

is not the cerebrum in the lowest animals. The pheno- ay 

mena which follow the decapitation of insects, differ alto- | } 

gether from those which are produced by cutting off the " i 

head of a vertebrated animal; but when the whole chain i i 

of an insect’s larger ganglia is cut through, or a knife is id , 

passed between its legs, instantaneous death is the result. i 

. Hence it follows, that if we must look to the entire 

I 
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i series of ganglia comprised in this line, for the origin of | 

| qualities which are otherwise distributed in vertebrated 

i animals; and if the nervous contents of the head in an 

} insect are specially devoted to its senses, the other large 

nervous masses or subyentral ganglia may at least parti- 

cipate in its mental qualities, because the whole nervous 

l) system in this division of animals is one of ganglia. This 

| is a most important conclusion in reference to the develop- 

| ment of instinct; since it inculeates the opinion, that the 

mental apparatus of animals, whose habits are entirely 

instinctive, is a dispersed sympathetic or ganglionic system. 

Physiologists are in error, when they consider each 

| separate instinct as a mere isolated faculty. The com- 

a plicated mental operations of bees and ants, promote as 

completely connected a result, as that which is occasioned } 

t by the highest reason of man. The political organisation 

: of a bee-hive, or ant’s nest, is far superior to any scheme I 

of government which has been imagined, and carried into 

effect by our own race. Still the whole conduct of the bee 

: or ant is strictly speaking instinctive; the bee’s courage 

and self-deyotion to the commonwealth,—its obedience to 

; its prolific queen,—and its abnegation of selfish interest,— 

: are all automatic qualities having one great object, and / 

; directed to one great end, the advantage of the social } 

, f community, to which it belongs. Such animals have rea- 

soning powers, but they are all subservient to the control- } 

Ral ling influence of instinct. We cannot, therefore, avoid | 

making a classical distinction between their instinctive 

intelligence, and the comparatively free exercise of judg- 

{ ment in the vertebrated animals, who are not thus com- 

eee pelled to act right, but who frequently act wrong, when they } 

| follow the dictates of their miscalculating reason. \ 

| Hence we may conjecture, that although instinctive rea- | 

z son is found in all animals to a greater or less extent (and 

man is in some respects always under a sort of spell to | 

i | 
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obey its dictates), there are grounds for the supposition, ) | 

that choice depending on judgment is the faculty of the mind, : 

which holds the opposite relation to instinct ; and that reason ! il 

or intelligence without liberty of choice may be most appro- I i | 

priately termed instinctive intelligence ; but it would be a | 

: mistake to suppose, that a wilful exercise of the reasoning \ 

powers is absolutely ‘superior to intellectual operations of aN} 

. the mind, where there is no freedom of will. The contrary My 

may be the case. The reason of the bee is mere unerring Mt 

than that of the monkey, although the monkey’s brain and 

whole organisation so nearly resemble those of man; and 

in many respects the bee is a more perfect animal than the ii) 

monkey. | 

The automatic impulses which are called instincts are } 

relations to certain parts of the nervous system, which may i 

or may not be situated in the head of an animal. The ‘iat 

lobes of the cerebrum in the yertebrata must contain i 

organs specially destined to instinctive impulses which ; i 

govern their conduct; but such impulses as those which Any 

prompt the animal to acts conducing to its own nourish- in 

ment and the reproduction of its species, are found where ie 

5 there is evidently neither cerebrum nor cerebellum; and i | 

we must infer that the ganglia are the centres of force in | | 

such cases. It therefore seems probable, that the basis of 1 Na 

all instinct is a ganglionic system, which becomes more and i 

more concentrated as the series advances in complication ; vig 

and that, at first, there is but one general sort of ganglia: Ni 

in consequence of this organisation, the lower instincts Hi 

differ but little from the impulses which promote the pro- i 

: cesses of growth, of the assimilation of food, of the circu- | 

lation of the nourishing fluids, of the various secretions, of | A 

respiration, &c.,—all which processes contribute to the i 

maintenance of the human body in a state of health, with- | 

: out our being conscious of their activity. By degrees, i | 

however, certain animal functions become distinct from 
| 
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| others, as regards the discriminating power of the Self; 

and this physiological development of consciousness is pro- 

! portioned to the distinct separation of the general gan- 

/ glionie system into two leading classes of ganglia in insects, 

| one class belonging to functions which are of a mental 

character, the other being connected with those mechani- 

| cal or quasi-vegetative processes which go on without their 

aah being perceived by the self. 

\ Finally, in the cerebro-spinal system, the processes in 

| ! question are divided into three general classes. The 

| lowest of these, which do not involve consciousness, belong 

| | to the ganglionic system properly so called, and the centres 

| of such forces are dispersed throughout the viscera. The 

; second class are found attached to the spinal chord and 

its appendages, and are subdivided into functions of sensa- | 

! tion and motion; those of sensation (which may be called | 

" passive, since the self receives impressions through them), 

: are the properties of spinal nerves, each of which are 

interrupted by a ganglion; while those of motion which 

| | convey the impulse from the sensorium to the moving 

{ organs, may be called active, and such nerves are distin- 

| guishable by the absence of ganglia. The third class of 

| : functions in vertebrata, belong to the cerebrum and the } 

i cerebellum, and they include all the instincts peculiar to 

fi animals which have no freedom of choice, as well as the 

| reasoning faculties which promote new ideas, and give an 

i H animal the faculty of choice depending on judgment. | 

. Hence we may speculate, that in all cases of insects? | 

instinct, and of impressions perceived by the sensorium, the 

i ganglionic system prevails; and since there is so great a ! 

i resemblance between the phenomena of animal magnetism | 

; and those of the collective instinct of an insect, we may } 

expect to find that such phenomena are in some way con- | 

iW nected with the difference of an inductive reciprocity 
| 
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acting between animals through the media of those distinct . AM 

parts of the nervous system which are called ganglia. | 

Animal magnetism, in the ordinary meaning of the term, Am 

conveys the notion of an ewternal source of influence upon NM 

the mind; and the most ordinary phenomena of such | 

experiments as those which exhibit one person in a state 

of somnambulism induced by the will of another, belong to i] 

this class. There can be no doubt, that this is the mani- a 

festation of a dualism, in which one person represents 5 

power, and the other subjection, or in which one is positive, | 

and the other is negative; and this is the popular way of 

considering the relations between the magnetiser and his i) 

patient. But when we apply the term more generally, | 

and institute a connexion between instinct and magnetic a 

subserviency, as opposed to choice and independence, we iW | 

find that the phenomena are manifested in one animal mi) 

without the intervention of another: the automatic but a 

unerring conduct of the bee or ant, is controlled by its own i Ny 

inherent tendencies in the same manner as any ill-judged ae 

acts are in a human being. If there be any external a 

dualism in this case, it must be promoted by relations a 

between the animal and the paramount incorporeal mind, i 

which prevails throughout the physical world, —a power to ‘| 

which the most wi/ful animal is equally subject. But | 

although this explanation extends the meaning of the | 

word, it does not contradict the assumption, that instinct “i 

in such animals may depend upon its having the organs of HK | 

the mind dispersed in various ganglionic centres. ih 

Hence we are induced to believe,—that throughout the a 

animal series, there is a constant manifestation of an | 

automatic controlling power acting upon the individual : 

through the sympathetic system of its body ;—that in the | h 

lower animals, and in all insects and other articulated | } 

animals, this is as much connected with the peculiarities ti 

of their organisation, as the forms of their organs are, and | i} 
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| that it is derived from the same physical source ;—but 

that in the vertebrated animals, where there is a develop- 

i ment of will proportioned to the structure of the cerebrum, 

| a new system of mental activity becomes apparent, in 

| consequence of the formation of a new sort of organisation 

(the cerebral system), which is to a greater or less extent 

independent of the spinal and other ganglia, and of ex- 

aN ternal influences acting upon the sensorium through their 

| instrumentality. 

Thus the presence or absence of the cerebrum may have 

| an effect upon the general mental qualities, so far as the 

1 development of will is concerned; but it does not follow, ) 

7) that the functions of the mind should be exalted in conse- 

quence of this introduction of a new organ into the animal 

! economy. The contrary result is evident in many in- / 

stances. No practical naturalist would ever place the 

| mind of the bee below that of a fish, although the verte- 

brata as a class are superior to the articulated animals. 

: The progressive improvement of the ganglionic system 

i without a brain, may be continued in one direction, long | 

' } 1 after the brain has been developed in another; the whole / 

| force of the progression may be confined to the ganglia of 

en the insects, and may be productive of higher mental qua- ! 

i i lities than when the same quantity of inherent magnetic | 

: energy is distributed between the cerebro-spinal and the 

inferior ganglionic systems of the body of a sheep. This ! 

ie | parallel variety of development is perfectly in harmony 

with the general scheme of the continuous improvement of | 

/ a series; although we are unable to point out the reasons ! 

i ! for its being thus varied, unless we adopt a modification of | 

i Lamarck’s theory. 

' ] When complicated instincts and choice resulting from 

| reason are the properties of the same individual, varieties 

hi hn in the mode of their interference with each other, appear I 

| to prevail not only in genera of the same order, but in 

' 
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species of the same genus; this can only be demonstrated 

by the habits of animals. Anatomy will not explain the | | 

causes of the very marked differences, which exist between i | 

the social nature of the rook and the solitary habits of the i 

raven, or between the different methods of building nests i 

of the jackdaw and of the rook, although they are so much { 

together. Every species has its own peculiar and invari- 

able instinctive customs. it 
In accordance with the general law of improvement, \ 

which has already been traced through so many stages in 
the magnetic development of the inorganic world, verte- 

brated animals manifest an increased power in their mental i 

faculties, which is always proportioned to the complica- | 

tion of their organisation. This improvement reaches its i) 

highest inown point in man. But it is one of the great ae 

discoveries of the present age, that the superior instinctive ‘| if 

powers of the mind in human beings are made manifest ‘ 

during slumber, when persons are in a state of somna- i 

bulism, or under the influence of animal magnetism. When i, ! 

they are awake, their reason is only assisted by the senses ; iy 
but when the ordinary organs of perception are no longer a 
of use in connecting them with the external world, the iW 

, original instinctive power, which is the only connecting i i 
link between the lowest animals and other bodies, is de- i i 

veloped in so transcendent a manner, that with the excep- ai 

tion of that of sight, the ordinary means of communication al a 
are insignificant when compared with the comprehensive Ht i 

; faculty of perception in the somnambulist. The evidence i | 
i as to the fact of this being the case, is so complete, that f 

physiologists are justified in proceeding at once to attempt i | 

the solution of the problem. uf i 
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\ SECTION XIX. 

Hypothesis accounting for the phenomena of Animal Magnetism. 

WE assume that all the animal functions are promoted by 

: forces emanating from certain nervous centres, which may 

i] be called animal magnets, if we consider them as physical 

il agents of force. These seats of force are distributed in 

articulata and vertebrata in two general systems, which 

: are more or less connected with each other. 

| The articulated animal has two ganglionic systems; that 

which promotes all its mental actions, and that which 

| oceasions all its vital functions: the one system is found 

i | in the double subventral larger ganglia, the first of which 

| is in the head. The other is variously distributed through- | 

out the region containing its viscera. Both these systems | 

are intimately connected with each other, and they both } 

belong to the instinctive or automatic phenomena of ani- 

mated Nature. } 

| i The vertebrated animal also has two ganglionic systems, i 

Nt but that which corresponds with the line of distinct sud- 

(4 ventral larger ganglia of articulated animals, differs from it | 

: in many important particulars. It is a consolidation of 

ey } those ganglia, and as such is called the spinal chord. | 

i Down its whole length, it is accompanied by two sets of 

nerves proceeding from it : in one of these sets, each nerve } 

has a special ganglion, and observations have proved that 

si the nerve in question is an organ of sensation ; while those | 

of the other set having no ganglia, are organs of motion. | 

i These accessory ganglia differ altogether from those be- | 

} longing to the sympathetic system, which are distributed | 

: throughout the viscera, and which correspond with the 

! minor or vegetative ganglia of the articulata. Still there | 

y is a most intimate connection between the spinal system | 

with its accessory ganglia, and the general sympathetic, 

| | ii : |
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or ganglionic system, in the vertebrata ; precisely as there 

is between the system of the larger subventral ganglia in | | 

the articulata, and the more delicate ganglionic system of Aa 

their viscera. ti 
In addition to the spinal chord, vertebrated animals | 

haye a distinct cerebral system, situated at the upper end 

of the spinal marrow, in which all the apparatus of special i 

instincts or sentiments, and of reason, are brought together. 

This cerebral apparatus is more or less developed according 

to the organisation of the animal, which may be the object 

of observation; and although a distinct system, it is con- | 

nected directly, or indircetly, with the spinal marrow and iit 

its accessory ganglia of sensation (as well as its nerves mM 

of motion), and with the quasi-vegetative or visceral sym- " 

pathetic system of ganglia. vith 

By as much as the portions of the brain peculiarly attri- i | 

buted to the production of judgment and reason, are pre- : 

dominant, by so much is the vertebrated animal a compara- | 

tively free agent: but even when he is so gifted, his two af | 

orders of ganglia,—those of the spinal chord, and those of at 

t the visceral system,—influence his mind. The first occasion oe 

the general sense of touch, and probably of every other 7 i 

sense, when they are affected by any change in the nature | 

of external or internal matter, with which the nerves rami- 

fying from them, may be in contact; and they communi- i | 

eate to his sensorium the idea of physical pain. The ae 

visceral ganglia appear to be even more mysteriously con- ll \ 

; nected with the brain; for when they are excited, they i | 

derange its functions, and make it create the most errone- i 

ous ideas on matters of fact, or call up a host of disagree- Hi 

able sensations, which, although not those of bodily pain, | i 

are feelings much more distressing. ia : 

Our first inference from this physiological method is, Wh.) 

that madness may be ascribed to an extraordinary excite- i A 

ment of the visceral ganglia, when it is not to be traced to tl 

i; 
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| some direct injury of the brain itself. The next and 

: important deduction as bearing upon the phenomena of 

animal magnetism, is, that the accessory ganglia of the 

spinal chord are peculiarly affected during the state of 

| magnetically-induced somnambulism. And the general 

conclusion is, that as the exciting cause of madness, and 

dreams, and of naturally-occasioned somnambulism, may 

i sometimes be an abnormal state of the visceral ganglia, 

i" acting sympathetically upon the brain, and creating within 

) the body an irregular series of phenomena which cannot 

be traced to any external cause,—we are justified in sup- 

| | posing that the magnetiser has a power of stimulating 

| both sorts of ganglia, and of thus influencing the brain 

j | through the nerves which connect them with it. 

" The suspension of the normal senses in such cases, leads 

| | us to imagine that the somnambulist’s spinal ganglia have 

| : their attributes entirely changed: that they cease to convey 

! the feeling of touch, and of bodily pain; but that they 

become the organs of a general sense of perception, con- 

ie) veying inductive impressions to the sensorium from objects, 

{ ae which, under ordinary circumstances, would not affect it 

| through the eye, or ear, or any other special instrument of 

| } the senses. 

i | If the lowest articulated animals had brains, it might be } 

i i assumed that the faculty in question, which is here attri- 

Y ! buted to an excitement communicated through the gan- 

me . glionic system in the nervous body, was merely a substitute | 

for that of the ordinary senses; but we have seen, that it } 

j cannot be proved that the first or upper ganglion of the 

if insect is a cerebrum, or the only organ of the mind, 

ith! although it is evidently an appendage to the organs of | 

! perception, and especially to the antenne, which are most | 

i probably the organs of magnetic communication with the 

Nn external world, Insects in a perfect state are covered | 

i | with a horny substance, which may necessitate the con- | 
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densation of this faculty in such a special organ in them, | | 

while it is diffused over the whole surface of the human | 

body. ati 

All the communications of bees in their dark hives are ii 

carried on by means of the antenne. If a glass hive be il / 

constructed with a sort of vestibule, it will be seen, that as i 

soon as bees arrive there with their loads, they take up il 

their station in it (the ledge before the entrance of a 

common hive stands in lieu of a vestibule on such ocea- Mh 

sions), and announce their presence by a continued buzzing We 

of their wings, until they are summoned to the interior: | 

a bee will come out of the inner part of the hive and iN 

touch the antennze of several of the new comers in succes- W / 

sion with its own antenne. Each bee so touched, goes ! i 

into the body of the hive, but the others do not move; A 

after about six or eight have been called in, the summon- i i 

ing officer of the hive follows them. In this instance, the VA 

antennze correspond with organs of speech, and they are a 

probably informed to what part of the hive they are to go, 4 i 

in consequence of the antennal contact. Other phenomena j 

of the same order, such as their respectfully touching the i ] 

queen bee with these organs, as she passes by them in i" ; 

their hive, imply that the antennze must convey a sensation I 

analogous to that of magnetic communication between the 1 | 

; animal magnetiser and his patient: it is probable also y i 

that the antennz are the supplementary organs of every ‘ mal 

sense, precisely as the ganglionic spinal nerves of sensation i if 

n are supposed to be in the vertebrated somnambulist, 4 | 

according to our hypothesis. Such an explanation of the al 

functions of the antenne, accounts for the differences i i 

amongst naturalists about their properties ; some of whom M 4 

| say, they are the organs of hearing. It is also corrobo- ih ‘ 

rative evidence in favour of our supposition, that there is | i] 

a resemblance between the normal state of the general "| A 
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i nervous system in the articulated animals, and the occa- 

sional condition of the magnetised human being. 

! We are therefore warranted in the conjecture, that the 

| mind of the insect depends upon its whole sympathetic 

system, or both sorts of ganglia. When the analogy is 

applied to the case of the somnambulist, we must not only 

speculate upon his spino-ganglionic system acting as the 

| organs of the senses do on ordinary occasions,—but that 

his visceral ganglia excite sentiments, which are not deve- 

| loped by his brain when he is awake; and that they 

therefore assist and heighten the cerebral faculty. Thus 

at that, moment, he may be said to be in possession of two 

minds,—the one depending upon the nerves of his visceral 

i | ganglia in connexion with the brain,—the other upon his 

spino-cerebral system alone; both of which are however 

so complicated with each other, that it is impossible to 

} decide to which of the two he is immediately indebted for 

certain powers of his magnetically improved intelligence. 

There are some phenomena, however, incidental to this 

' H condition of a human being, which demonstrate, that the 

me somnambulist is endued with much higher faculties than 

| those of a man awake. Recollection is an accountable 

: mechanical power of recording events or objects commu- i 

| 1 nicated to him through his senses: a portion of his brain 

is an encyclopedia, in the pages of which the occurrences 

which he remembers, or the forms which he has seen, may \ 

ie have been really noted down ; and his reason applies to the i 

memorandum upon emergencies. This power is also con- | 

f nected with instinct. But foreknowledge is exclusively an } 

i instinctive quality, which can be attributed to no snch \ 

| mechanical operation. Most somnambulists, and many 

i persons whose ordinary sleep is accompanied by vivid I 

dreams, have the talent of foreknowledge,—a talent, be it ) 

ie observed, which is possessed by the lower animals, as an | 

| |
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undoubted instinct. Birds calculate the distance of their 

migrations according to the forthcoming intensity of the in 

weather, long before the usual change occurs. In these HE 

and a multitude of similar instances, the faculty can only i 

be instinctive. Reason cannot influence the conduct of the Ag 

animal upon such points; and no power of reflection can Hh 

assist the human prophet. Instinct alone becomes the il | 

prompter in both cases. i ; 
Somnambulists are often extemporancous doctors. That i 

they should be able to perceive the diseased internal parts { 

of their own bodies or those of others, is compatible with | 

the notion of an inductive power of perception, which in Hi 

itself, though more unusual, is not more wonderful than | 

our seeing a distant star through glass, or the ponderable om 

atmosphere of the Earth: but that they should be able to | 

recommend remedies, and to foretell periods of crisis in il ij 

disease without the advantage of medical experience, must i 

depend upon some faculty which resembles that of fore- j } 

knowledge, while it demonstrates the same sort of instinct Nal 

as that which prompts the mangouste of India to seek the 4 | 

ophioriza mongos, an antidote which enables it to defy one i , 

of the most venomous serpents in that country. || i 

; Our explanation of these phenomena is complete, if we i | 

admit that instinct is a constant attribute of the animal, ; 

however he exalted he may be; that in the lower stages it et 

directs his conduct entirely ; but that when reason accom- rf 

| panies it, the animal having the double apparatus of mind, | fi | 

is more or less guided by his own will. It is a corrobora- a 

tion of this hypothesis, that except in some rare instances, i 

the will must be annihilated before the high faculties of the 1 

somnambulist are called forth. He must either be thrown | i 

artificially into such a condition, that he obeys his mag- a 

netiser, as if he were an automaton,—or that his imagina- i 

tion is no longer under the influence of his reason, as is i H 

the case in dreams. Sleep-walkers especially are in this \ 

‘a 
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i predicament: they are impelled to quit their beds and 

" move under a spell created by their own imagination. 

Madness itself, under certain circumstances, is connected } 

with this subjection of the will to the imagination; but 

the causes of the disease are more complicated, because 

the cerebral organ of reason is often badly formed, or ] 

impaired. Yet if we reflect upon the connection be- 

| tween disorders of the intestinal canal (occasioning an 

! irritation of parts of the ganglionic system) and those of 

the brain, we may find that, in endeavouring to subdue the 

fever of the brain by applications to the head, the origin 

of the complaint may not be touched, and that the balance 

7) intended by Nature, between the cerebral and ganglionic 

| systems, cannot be restored, unless the intestinal canal be 

attended to. By treating that part of the body as the seat 

i of the disease, and beating down the empire of the ganglia, 

aaa physicians often rescue the brain from its melancholy 

{ slavery, as if by magic. 

| The great anatomists of modern days, more particularly } 

j i in England, have shewn that the nerves of feeling and those 

| / of motion, which emanate from the whole length of the | 

i ' spinal chord, differ from each other,—those of feeling being 

} always interrupted by a sort of ganglionic protuberance, | 

me which is not found in the other; and this holds good as 

} | regards the fifth pair, which is so much concerned in pains j 

! in the head and face. The larger portion only of this nerve 

| | | has a ganglion, the other portion is not so swollen out, 

and is proved to be only an organ of motion. The senti- 

if ment of touch which is conveyed to the sensorium by this ' 

} / order of nerves is altogether annihilated in the somnam- t 

ah bulist, who may: be pricked with pins or needles without 

| feelings of uneasiness. } 

Hence we infer that during somnambulism produced by 

i magnetic agency, there is a suspension of the ordinary in- 

fluence of the order of ganglia which are connected with 

| | 
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feeling or touch, and that some physiological change takes | | 

place in consequence, which converts them, or the nerves i) 

which belong to them, into a general organ, capable of fl } 

conveying impressions of another description, both to and i | 

from the sensorium. | 

Therefore the general ganglionic system in all animals tr 

may be endued with two different qualities, the one hold- | 

ing a relation to conductive, the other to inductive elec- i 

; trical action. Sensation produced by atomic contact, i 

ought, according to our physical hypothesis, to depend on Wa 

the conductive process; while that which results from a " 

magnetic reciprocity between bodies, is occasioned induc- il 

tively through the medium of the non-atomie ether, which } 

pervades all such bodies. The phenomena of the extra- i ' 

ordinary powers of perception in the somnambulist are in Ml ii 

accordance with this speculation. 4 

‘We hear when we are awake, because impressions are ay 

made upon the nerves of the ear by the undulations of the i 

atomic air with which they are in contact. When som- th ; 

nambulists seem to hear, the process cannot depend on the hi 

ordinary senses, if they appreciate the import of words “AN 

spoken at great distances, where walls or other obstacles iii bi 

impermeable to sound, interfere. The author has witnessed i i 

instances of magnetised patients being deprived of all sense inl 

of touch in the body, but not in the head and neck ; in such j I | 

cases, theauditory nerves and those of the fifth pair, may not i i 

have been affected by the magnetic influence; but as this | yy 

will not account for the perception of words spoken at great 4 | 

distances,—may we not conjecture, that the same general i 

faculty, which enables them to see when the eye receives no | i 

| impression, gives them a sentiment analogous to the idea Ht 

which is conveyed to the sensorium by the organ of hear- i 

ing when they are awake? It is probable that they have i | 

a magnetic power of knowing the ideas of those with Thy 

whom they speak.. Spoken words may not be necessary Uae 

ut | 
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in the communication of such ideas to the sensorium of 

| the somnambulist, although they are needed to convey his 

ideas to the magnetiser, and to others with whom he 

converses during his slumber. 

It is also evident, that somnambulists may have all the 

motive nerves in activity, as well as those of the cerebral 

; system. In some cases they may really see and hear with 

a, their eyes and ears. But as the will of the patient 

| becomes subservient to that of the magnetiser, there is an 

analogy between his condition at that moment, and that of 

the lunatic when he is under the influence of a derange- | 

ment in his ganglionic system: his reasonable will, like | 

| that of the insect, gives place to an impulse of necessity, 

j which has the semblance of will resulting from judgment, 

and usurps its power over his nerves of motion and all his | 

mental qualities. 

When the will, which peculiarly distinguishes .the con- 

| duct of the animal having the most perfect brain, is brought 

ap under the subjection of a magnetiser, or, during automati- 

ee cally-produced dreams, under that of its own imagination 

; (and this happens still more decidedly in cases of aberra- 

tion of mind), the cerebral activity and its reasoning 

: powers are as blindly instinctive, as the complicated intel- 

‘ ligence of the bee or ant is. 

i To term the cerebrum of the vertebrata a ganglion, or 

a congeries of ganglia, may not be critically correct; but 

Hh since it has many of the same functions as those which 

belong to the ganglia of insects, and like them it falls 

under the empire of instinctive laws in the somnambulist, | 

| we may infer that it is in some respects like a ganglion \| 

I in the articulated animals. Still, these two sorts of mental / 

organs must belong categorically to different specific types, ' 

as regards the general laws of animal physiology, and we 

} are thereby justified in suggesting, — 

1st. That there are two distinct nervous systems in the . 

i 
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animal world ; the one connected with externally derived | 

instinet and necessity,—the other with internal reason, and | 

| choice resulting from judgment. ‘i 

2ndly. That the material instruments of the one order i 

| of faculties are found in the ganglionic system, those of | 

| the other in the cerebro-spinal system. M1 

_ 8rdly. That in the lowest animals, including the radiata, i 

the ganglionic system predominates; and that there it is the i 

| source of instincts and of the sense of touch, which sense 5 

induces irritability. } 

4thly. That in the articulated animals, the ganglionic 

system is still predominant; but the distinct senses are ij 

developed in consequence of its higher organisation, and of | 

the division of that system into distinct sets of nerves, i 

which separate its instinctive organs of mind from those of A 

its senses, and from those of its motive powers. \ | 

5thly. That the molluses exemplify a condition of tran- ‘he 

sition between the vertebrated and articulated animals, 

and between the ganglionic and cerebro-spinal nervous ne 

systems. a 

6thly. That in the vertebrated animals there are both “ey 

systems,—that of the visceral ganglionic nerves, and that i i 

of the cerebro-spinal apparatus, which last predominates oA 

under ordinary circumstances. iit 

7thly. That the cerebral apparatus is always accom- i 

panied by a spinal chord in vertebrated animals, although i : 

they are distinct from each other; that the fifth pair be- ih | 

; longs to the spinal chord; and that to the cerebral portion mM | 

of the general nervous system in such animals, and more i i 

| especially in the mammifers and birds, must be attributed | } 

all voluntary acts depending upon judgment and reason, add 

which are always proportioned to the capacity of the frontal ie : 

parts of the brain. ey 

8thly. That the irrational instinctive system, even in han 

man, may, under certain circumstances, be made to pre- ) 

4 
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| dominate,—the change occasioning the temporary para- 

' lysis of the conductive qualities of the ganglionic nerves 

which are attached to the spinal apparatus, but sub- 

' stituting for them a general inductive faculty of per- 

ception, which is far more powerful. That this does 

} not suspend the motive powers of the spinal system, nor 

i the reasoning faculties of the brain,—but on the contrary, 

that it exalts the reason, although it controls the will in 

| the same way as it is controlled in the bee or ant. The 

| complicated result is therefore a mental capacity far ex- | 

ceeding that of such articulated animals, because all the 

reasoning faculties of the brain become amenable to a 

| master power analogous to that of collective instinct, and 

' the whole category of humanly conceived ideas is then 

placed under its control. | 

Such an analysis will assist us in an attempt to in- 

: vestigate the complicated connection between phrenology | 

: and animal magnetism. Gall, the founder of phre- } 

| ; nology in its modern form, busied himself with the in- 

i vestigation of the brain, and attributed all mental acts 

| to the cerebral apparatus. So far as his system goes, it is 

a noble monument of inductive philosophy ; and he was the 

first physiologist who taught anatomists to dissect the / 

i brain in a satisfactory manner: but it is not to be ex- i 

i pected that he should have been correct in all his conjec- 

tures. The strictest analogy is hostile to his opinion, that 

if the grey substance produces the white substance of the 

nerves; and he has committed some other obvious mis- 

takes, which are eagerly laid hold of by persons prejudiced i) 

} against his doctrine, or by those who have been eager to | 

| ' appropriate 1o themselves the merit of having made dis- 

! | coveries which were undoubtedly his. 

{if One remarkable error in Gall, however, was his having 

directed attention solely to the cerebral organs, and having |. 

endeavoured to depreciate the doctrines of others, who 

: |. 
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had referred some mental qualities to the ganglionic or ‘NY 

sympathetic system. It was the natural consequence of HH 

| this mistake that he should have neglected the instincts of i 

the lowest invertebrated animals, where there is no cere- i : 

bral apparatus. His great work is not what it professes | : 

to be, the physiology of the nervous system ; it is really a | | 

| treatise on craniology, if that term may be applied to the aN 

acts of organs contained within the scull. iM 

| But as regards his main propositions,—that the brain | 

is the organ of the mind in vertebrated animals,—that \\ 

| different parts of the brain are the subordinate organs of / 

| different mental properties,—that the cerebrum differs iN 

| from the cerebellum, while both differ from the spinal i 

chord and its appendages,—that certain lower instincts Hi, 

are occasioned by the activity of those hinder parts of the i 

brain, which are behind a line drawn from the apex of j 

the scull, to the opening of the ear,—that in the lower i 

part of the forehead are found the organs which make | 

persons linguists, artists, geographers, travellers for plea- Ne 

: sure, arithmeticians, or men of business,—that in the ia 4 

j higher parts of the forehead we discover others, which 4 ‘ 

give their peculiar powers to the mathematician, the ie, 

poet, the wit, and the logician or metaphysician,—that a 

benevolence, religion, hope, and marvellousness, depend | | 

: on the upper parts of the cerebrum between the fore- i 

head and the apex, while firmness flanked by caution be- i / 

longs to the highest portions of the central regions of the i Ny 

; brain, and combativeness and destructiveness are in the ‘i | 

lower parts of the same central region ;—as regards i | 

these propositions, there is a harmony in his views, and a " 

fitness in his scheme of apportionment, which render it i i] 

worthy of deep consideration. ie 

One of the mental qualities, however, which he least ae 

i notices is that of marvellousness, and his followers in general i ) | 

: treat it most illogically. While they attribute to every H | 

i| 
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other imagined organ of the brain a well defined and spe- 

cifie function, which is a necessary part of the great 

scheme of the mind in man, they are almost all inclined to 

regard the quality which they assign to their so-termed 

organ of marvellousness, as if it were only calculated to 

create delusions, and to interfere with sound reason. 

Its locality is worthy of remark. Considered generally, 

it occupies part of the region behind, but rather above the 

| temple, giving that part of the head the appearance of an 

| edge or angle; and so raising the temporal muscle, as to | 

make its motions very perceptible upon the temple, when 

the lower jaw is in action. It is in the neighbourhood of 

{ the organs of veneration, benevolence, and ideality or lofty 

imagination, all which mental properties are of the highest 

class of tendencies or impulses, and partake of the cha- 

racter of instincts. It is particularly remarked in persons | 

: who are fond of the mysterious and occult sciences, in those 

who dream much and prophetically, or are said to be en- | 

dowed with the powers of second sight, in natural somnam- ] 

j bulists, and those who are subject to spectral illusions, in 

those who are amenable to the influence of the magnetiser, / 

and in those who have great powers of magnetising 

| others. 

{ This distinct cerebral region may be regarded as the 

: general organ of that part of the mental apparatus which 

is connected with the highest instinctive faculties, and is 

ie ; often found in imaginative persons who are not remarkable 

j for judgment. In the earlier stages of civilization, it may 

have been more fully developed in the human race, than it 

is at present. The fact that literature has generally com- 

! menced with poetry, and that prose history is the produe- 

/ tion of a more advanced stage of the education of a tribe | 

or nation, demonstrates, that in the savage state of man i 

\ there is a greater tendency to the mystical and romantic, I 

than when his reasoning powers are more developed. 
i 
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Now, it is possible, that when the organ of marvel- | 

| lousness is strongly developed and not controlled by Wy} 

judgment, it may induce the most extravagant con- | 

duct, and the most absurd superstitions. Persons whose ; / 

minds are thus affected, may be dangerous members of ij | 

society: when they never reason upon cause and effect, Hi f 

they may be carried away under its influence, and be 

thereby more easily brought into subjection to the I 

lower instincts; they may find a romantic pleasure in being Ni 

robbers or murderers. If they discover that it endows NA 

them with extraordinary powers of magnetism, they may i" 

| employ those powers to the injury of others, and to the ij 

| promotion of their own intensely selfish purposes. But if i 

| they are benevolently disposed, and have sentiments of | t 

veneration for what is exalted, this superior faculty may | 1 

occasion conduct worthy of an angelic nature. Hy 

The mere instinct of veneration unaccompanied by rea- | 

son, is not religion. But human reason without some i 

self-devoting stimulus of an instinctive character, would ited 

be a cold calculating power tending to no object beyond fe | 

the promotion of self-interest and the advancement of AT 

an irreligious material philosophy. Few men, however, i f 

have such a mental constitution, that they are not mainly i i} 

guided by selfish instincts, and that they do not use their AG 

reasoning power as an instrument in reference to these i HH 

impulses; for self-esteem and vanity, and a desire to pos- ' i 

sess property, or to command others, are the ordinary ni \} 

| mainsprings of calculating reason in social life. It is an 

difficult to conceive a greater misfortune, than that the | 

reasoning faculties of the human race should be wholly i } 

devoted to the promotion of the mechanical doctrines, } i 

which mask the self-seeking motives of the utilitarian hae 

school. A nation guided by such principles is really i i 

relapsing into barbarism: they have all the most ignoble ys) 
i} 
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feelings of the savage without any of his virtues, and 

they would replace his romance by meanness and dis- 

honour. 

It is not, however, in the destiny of our race, that this 

should happen throughout the world; for although the | 

habits of social life generally tend to diminish the natural 

energy of the organ, or class of organs, which are called 

those of marvellousness by phrenologists,—and this may 

occur, while the reasoning faculties of successive gene- | 

} rations are progressively improving,—there are certain | 

series or races of men, in whom the organ in question re- | 

} mains in full activity. In the general phrenological scheme, 

| the romance induced by the organs of marvellousness and 

i imagination, is a useful check upon the se/fish interferences 

of clever but short-sighted individuals with the well-being 

| of societies to which they belong: and if the double influ- 

ence of these organs upon human conduct be controlled by | 

experienced judgment, it may be productive of results far 

/ more valuable than the responses of the sybils or the | 

! visions of seers in less civilised ages. ! 

Whether we succeed or fail in the endeavour to dis- 

cover the locality of the important cerebral instrument to 

which these higher properties may be attributed, we find 

q reasons for supposing that it must have both active and \ 

i passive qualities. 
1. It gives its possessor the power of reciprocating with 

i ; other bodies by a general sense, which answers the purpose 

of hearing and seeing; and it enables him to observe every } 

portion, internal and external, of his own and of other 

bodies. | 

| 2. It assists, and sometimes it governs his own reasoning | 

{ faculties; and in this respect it becomes an all-controlling 

organ of instinctive intelligence. ! 

} 3. It supplies him with instinctive general knowledge, 

| | 
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which, if attainable at all by the ordinary methods of K 

gradual instruction, he may have had no opportunity of |} 

| acquiring. | | 

4, It enables him to foresee future events,—a talent Hh \ | 

| explicable upon no hypothesis in which sensation, recollec- | / 

| tion, and reason, are the only elements of a mechanical 

method of obtaining such powers of foresight. 

Then as regards the magnetiser’s influence over other | 

bodies, between which and his own there is a relative reci- | 

procity of power and subjection,—tho same organisation Wea 

may be supposed to occasion— " 

1, The spell-like energy of the magnetiser, which pro- it 

duces somnambulism, and places under his control the 

somnambulist, in whom it paralyses the ordinary nervous AH 
faculties, but elicits new and unusual powers as regards \ 

perception and intelligence. The most extraordinary cir- | H 

cumstance connected with the phenomenon is, that in its nM 

highest manifestation, this complicated effect is produced ; 

by an apparently simple force,—the mere will of the mag- ie 

netiser to throw the patient into the state of somnam- 4 | 

bulism,—while the magnetiser himself does not thereby Aa 

gain any of the faculties of the somnambulist, who is at i f 

that moment the most exalted creature of the two. q i 

2. There is, however, another species of this magnetis- | 

ing power, which is of a higher character. It occurs with- i 
out the necessity for throwing the patient into a state of m (| 

somnambulism, and it does not appear to exalt his per- | i i 

ceptive or reasoning faculties; it seems to realize the : if 

mystical idea of possession ; it therefore renders the mag- ae 

netiser a superior being to the patient in all respects. | 

This faculty is observable when such a sympathy is es- i i 

tablished between two animals, that the one obeys all the NO 

mentally conceived orders of the other, without any appa- q i} 

rent change of its mental state, and without seeming to be "| 4) 
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deprived of its own will. Man has this power over animals 

to a great extent. 

Exhibitions of learned horses, and of trained wild beasts, 

derive their interest from its development. It is curious to 

remark the different effects produced upon different species 

of the same genus. The panther and leopard become 

affectionate like cats; the lion seems stupified ; the tiger 

is merely brought into a state of unquiet subjection to 

his magnetiser. The insect tribe are peculiarly subject | 

| to the influence: the prevalence of the ganglionic system 

| of nerves in all articulated animals will account for 

i their being more amenable to it, than the vertebrata. 

! Molluses are easily influenced when they are touched 

} with a magnetie intention: although under ordinary cir- 

| cumstances, when they feel the approach of any external 

body, they persist in adopting their natural means of de- | 

fence, which are those of closing their shells, or retiring | 

| into them, or exuding a slime over their bodies, or pretend- 

| ing to be dead,—they resort to none of these devices of self- ! 

| protection, when they are influenced by the magnetiser. ! 

i , 3. Contact is not necessary to the reciprocity, nor is any 

distance between the magnetiser and his patient an ob- 

stacle to the transmission of the influence. It is probable 

| that it occurs as any other process of electrical induction \ 

‘ | between bodies would do under similar circumstances, — 

! that as regards time, it has the rapidity of light, be the 

} | distance between the bodies what it may,—and as re- 

| gards space, its intensity may depend upon the extent of | 

the intervening distance, as that of gravitation does, in , 

accordance with the known laws of physical forces. Still ! 

| it is evident, that the process is one of a dual reciprocity, f 

{ ! in which there must be a definite limitation of distance. ; 

So far as its phenomena can be Anown, the limitation 

N must occur within the general boundary of the ecarth’s I 

atmosphere. The argument, however, would suggest the } 

| | 
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: possibility of the existence of such powerful animated forms } 

of matter upon the surfaces of celestial bodies, that they | | 

might be able to influence animals inhabiting other heavenly ‘iniihl 

bodies. | 

The substitution of a general sense of perception in the Ne 

somnambulist, which enables him to have a more accurate | | 

notion of objects, than that which depends upon hearing ia 

or seeing,—and the extension of the nerves of this sup- | 

plementary sense into every part of his body, where those | } 

| of touch produced by the ordinary nerves of sensation | 

are paralysed during the magnetic state,—has already i" 

suggested that the spino-ganglionic system of the whole i) 

body is converted into a general organ of perception in | 

| such instances. But we may also infer that a magnetiser nt 

can directly stimulate the organ of marvellousness in his i } 

patient,—which would equally explain why the somnam- i ' 

bulist is in such a state of subjection to his magnetiser, he 

or why in natural sleep he is so under the control of his | 4 

; own inherent imagination, that reason ceases to prevail in q I 

‘a his dreams. i a 

Occasionally, somnambulism is a very exalted state 1 

: of animal existence, more especially when it causes the i | 

"5 self-development of religious ideas. The possibility of our Wal 

| being prone to act wrong, is itself an evil in an ethical i) 

sense; and our reason would induce us to make a willing i 

: surrender of the liberty of choice, when it is clogged by in 

the tyranny of those predominant instincts which outweigh | K 1 

é the noble impulses. To be compelled, as the bee is, to act a 

right, and to have a pleasure in obeying such an impulse | | 

which that wonderful animal undoubtedly has, would be a | i 

more satisfactory condition, than to have a choice between | i 

good and evil, if we were exposed to irresistible tempta- di 

tion. Upon these grounds we may suppose, that the bee { \ 

holds a higher position in the parallelism between articu- ni 4 

‘lated and vertebrated animals, than that of the human i 

4 
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j race. But if our lower instincts could be annihilated, we 

should have all the advantages enjoyed by the bee, added 

to that of possessing the powers of generating new ideas, 

| which the bee has not. Under such circumstances, choice 

in regard to conduct would be an unalloyed privilege.” 
| 

| 2 The working bee (the most in- always a necessary stimulus, even 
tellectually perfect of articulated when self-immolation for the pub- 

/ animals), is not under personal lic good is the result, but without 
} ! subjection to the instincts neces- which, there would not be a due 

/ sary to the propagation of the spe- care for its own life. 
1 . cies,—a provision of nature admi- The veneration for the queen in } 
| ; rably calculated to prevent lust the beehive is the counterpart of 

from interfering with devotion to that for God in the human mind ; 
i the interests of the commonwealth but our selfish passions too often 

to which this insect belongs. Such occasion a neglect of duty both to | 
| considerations may lead to the sur- God and man, and overcome our 
{ : mise, that the bee occupies ahigher noble instincts of veneration and 

/ relative position in the general scale benevolence. An analogous mis- 
of mental organisation, where there fortune never happens to the work- | 
is no choice—than that of man ing bee. We have the liberty of 
himself in the parallel order of pro- judgment and of choice between | 

H ; gression, where conduct depends obedience to the brutal or to the | 
/ upon the determination of free social impulses, which the bee has 

} judgment. Thebee’s venerationhas not. Still there is an evident im~- 
for its object the queen of the hive; perfection in our nature, and the 

| / its benevolence is directed to the power of forming right judgments 
| : welfare of each member of thecom- and of adhering to them must de- 
/ munity: its local attachment makes pend to a great extent upon the 

it consider the hive its country: comparative instinctive force of the 
its hope induces it to look for- noble and ignoble impulses, as well 

: : ward to the prospective advantages as upon that of the organs of rea- 
which the hive will derive from its son, whichare differently constituted 

i own exertion: its desire to please and balanced even in twins, who 
; has reference to the queen, and to during their embryo state, have 

h its fellow-subjects: and its con- been joint tenants of the same 
} science, or sense of what is right, living cradle. 

controls its self-esteem, which is 

: 
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SECTION XX. 
General considerations on the preceding sections. 

We have thus attained a position in the consideration of il 

physical phenomena, which borders on metaphysical regions; | 

| we are on the confines of that branch of science in which ] | 

| psychology becomes the basis of every problem, and where, | 

—although physics are inseparably connected with all | | | 

manifestations of those higher developments of Nature’s Wiha 

laws in which human intellect is concerned,—the existence if 

of a sentient Being is a new axiomatic starting point indis- 1 

pensable to the explanation of any phrenological incorpo- \ 

ration. The difference between inorganic and organic | Hh 

phenomena is indeed self-evident, and the first introduction | 

of vitality as opposed to the mineral activity of matter, is | | 

perfectly clear and well defined: but the limit between ‘ 

that higher display of physical force, on one side, which ay 

maintains life in the organisms both of plants and animals, We 

and the sensitive principle of animation on the other—is i | 

far more decided. i 

To apply the word “ principle” to the vital force, is to ¢ i Ay 

} insist upon an absolute distinction between the sources of i. 

a progressively improving electrical activity, which is made a 

manifest in different degrees of complication both in the b I 

inorganic and organic world: the term “ principle,” in its | ial 4 

most critical sense, is really inapplicable here. But in i i 

| dealing with the phenomena of animation, we are investi- a } 

gating the connexion between physics and psychology,— ia 

or between that first comprehensible energy which pervades | | 

the whole compendium of material organisation, and the 1 i 

fundamental element of animal consciousness without which i i 

it is impossible to account for our own perception and i | 

volition. | A 

There is no greater difficulty in admitting the existence | 
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| of the psychological clement than that of the primal phy- 

sical force which is a necessary postulate in our material 

scheme. No experiment or observation will account 

for the origin of either principle. Supposing our doc- 

! trine to be correct as regards the aboriginal generation 

| of the atom, no available hypothesis can be suggested 

which will offer a satisfactory cause for the existence of 

| | the dual pointlike incorporeal entities of force, whose reci- 

| procity (according to our scheme) occasions that first deve- 

lopment of physical activity in a limited portion of ethereal 

substance which originally caused its segregation from 

: the all-pervading mass; neither can any supposition about 

/ the origin of each sentient Essence as an individual Being, 

be adyanced in our present state of knowledge, which 

, will withstand the reasonable criticism of the metaphysical | 

| materialist. It is one of the conditions of the great problem, 

j | that as regards embodied mind, every psychological theory | 

| should harmonize with physical observation. | 

Still there is a region of transition between physics and | 

pure metaphysics, which is open to our observation: not only | 

\ shall we find that the mind and the sentient principle of 

every animated body, and consequently its every idea, are | 

[ in subordination to physical laws,—but that one great and 

; connected scheme of NUMBERS prevails throughout the 

ah whole system of the comprehensible world, in reference 

} to the social occurrences of all its animated organic crea- 

| P tures, as well as to the mode in which every organic and 

inorganic atomie body on this planet, has been com- 

} pounded by an unerring Providence. We may be as- 

sured that ald the phrenological events of the mighty 

| scheme, (even with respect to our own apparently free 

: volition), hold as harmonious a relation to each other, and } 

| must be as much predestined,—as the so-called accidents | 

\ or chances of inorganic phenomena. But it is not in an 

essay upon physics that this incontestable truth should be 

| | i
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examined ; it belongs to the highest branch of metaphy- | | 

sical study. i | 

In the preceding sections of the present essay, it has i | 

| been attempted to demonstrate, that the entire scheme of | | 

Nature is one of a continuously improving development,— WH 

that this applies to all the varieties of electrical forces (each | 

| of which may be treated as a modification of the first con- i 

ceivable basis of physical activity), as well as to the most a 

complicated formal phenomena of the material world, | 

which may be traced back to the simplest corporeal reali- y 

sation of our ideas of form;—and that there is a connexion it 

between such a physical development of forces and forms it | 

| in Nature,—and the self-developing geometrical system | 

of abstract forms, which the human mind is capable of a? 

reducing to first principles by mathematical meditation. | 

The method adopted with the object of demonstrating | i 

this doctrine, which bears so directly upon the question i 

of the transmutation of species, and indeed upon every i i 

chemical, astronomical, and geological theory, may be con- a iH 

demned as tedious: on the other hand, the inferences at My i 

which the author has arrived, may appear hasty in many Ad 

particulars ; and men of science may complain that more i 
details were necessary in order to substantiate his subor- 4 | 

dinate hypotheses. r | 

It must be remembered, however, that in the present iJ i 

treatise, he has only proposed to go through the outlines of 4 (| 

| a physical theory. In the next essay, he enters upon the Mi i 

| endeavour to construct a geometrical series of numbers, ot 

| which is in itself a system of perfect and surprising har- i 

mony; and he suggests that this series, or one in many | 

respects resembling it, is the basis of those laws of nume- | 4 

rical proportion, which prevail throughout Nature. 
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ESSAY III. | | 

OUTLINES OF A GEOMETRICALLY-ORIGINATED SERIES OF i i 

NUMBERS. i 
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CHAPTER I. 

ON THE MATHEMATICAL METHOD OF ATTAINING OUR FIRST IDEAS HS 
| ‘OF NUMBER. 

et | 
SECTION I. | 

On the ideas of fractional numbers deducible from the self-suggested division NH) 
of the circle. i 

We have already shown that a circle is the simplest super- | \ 
ficial figure which can enclose a portion of space. (See i| i 

Preliminary Essay.) A triangular or polygonal superficies BT 

must be constructed with the assistance of one or many Hit 
circles and tangent lines; or if such instruments of proportion } 
as compasses be used, bya still more artificial method. Yet i | 

notwithstanding the simple origin of the ideal circle, no i | 

other superficial figure is so complete a representation of i 
harmony, of centralization, of limitation as to extent, and of i lt 

eternity as regards the continued character of its circum- ii 

ference. It has been long used as a symbol of abstract time; i 

and when figured by a serpent or the emblem of wisdom, it we | 

has been a mythological type of the Supreme Deity in more i \ 
than one ancient religion. | hi 

We have also seen, that, if we imagine the ideal straight i | 

line (already applied to the formation of the circle) to be af t 
rest within it, instead of in motion,—the figure will be one of {ig 

two semicircles, united so as to form a perfect circle, yet | Ht 
capable of separation into two equal parts without any arti- iar 
ficial process of measurement. i 

We cannot call the expression of unity a number: it is as y 
much the universal sign of a totality, as it is of one single | H 

thing, when considered in its solitary capacity. When the WM 
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word one is treated as a relation to something else as a dis- 
it tinctive sign, it isa number, and it becomes an evident arith- 

] metical term, if applied to its own counterpart ;—a solitary 

point in space is a totally different entity of the imagination 

from a point which holds a relation to another point. 

| This difference becomes apparent in its simplest formal 
| character, when we compare the idea of a circle with that of 

| : two distinct but connected semicircles, which may constitute 

i it. In this case, two is the expression which denotes the in- 

tegral unity and totality. It is the same formal thing as 
the original one, so far as quantity is concerned, although 

| one itself then becomes a term of arithmetical proportion. 
' Hence, in the first idea of formal division suggested by a | 

straight line at rest after it had been moving or revoly- 

| | ing on its central point, two does not represent integers or } 
t 1 separate and independent units, but the equal fractions of an 

| entire divisible whole. Yet two in this instance so far differs 

j | from one, when both are used as signs of a totality, that it 
| must be a compound idea made up or growing out of two 

| i. separate ideas; while one may be absolutely independent of | 
| any other unit, supposing it to represent a solitary point or 

/ the infinite space in which that point is in ideal existence. | 
| : Proceeding in our progressive method of generating new 

: | ideas of form by imagining alternations of motion and rest, 

! we shall find that the renewal of the motion of the rotating 
i | diameter of the circle, and its second cessation of motion, 

] would offer the formal idea of a circle divided into four areas : 
a | and the repeated alternations of motion and rest, if the times 

| ! of the motion or the periods of its duration were varied, 

it q would divide the quadrants into as many angular figures of 

different proportions as there were repetitions of the alter- 

nation. All this would take place without any new ideal 

{ relation or element of form, provided the original distance 

| | between the two points were maintained. 
i : Still there are only ¢wo general sorts of form in all the ; 

\ i subdivisions of the circle,—that of the semicircle—and that 

| of an irregular triangle, in which the two radii of the circle | 

| constitute two of the sides, while the third is a portion of } 

| 
i 

it 
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: the circumference; and as the two radii are together equal al 

/ to the diameter, the difference in the quantity of the ideal hi 

lines employed is reduced to the difference of the ares of the Mh 4 

circumference included in the figure. i |} 

Hence the bisection of the whole circle is the first ideal i | 

operation of abstract division, which is formalised in the | 

mind. Two, as a demonstrator of parts, is also developed in | 

a double capacity, as a sign of distinct parts and of totality. il 

When the renewal and the second cessation of motion | | 

‘ suggest a new order of form, and of abstract division, four M| 

t appears as a demonstrator of the number of parts into which | 

the circle is divided, and it takes the place of two in being 

the sign of the integer or of totality. Hour therefore is sug- i 

; gested mathematically before the intermediate three ; and two iit 

and four stand alone during the continued operation of the H 

self-division of the circle, as the types of the distinct orders | 

. 7 of form thereby generated, no matter how many subdivisions Hl 

| of the quadrant may be the result of renewed intervals of the ime 

i motion and rest of the diameter. ih 4 : 

No subsequent operation of the same description will divide } 

the radius or half the original straight line : and here stops the ey | 

| process, which suggests ideas of quantities of parts by division i | 

in connexion with the division of the original straight line. Hh 

1 oi The semicircle and quadrant are therefore not only the first | I 

f forms under which the automatic mathematical separation of ay 

the formal emblem of unity develops itself, but they are each il i 

‘ at the head of a class of formal ideas, one class depending upon i ' 

8 the diameter, the other upon the radius of the circle; and all i i 

subdivisions of the quadrant are equally subordinate (as re- i iM 

gards the length of two of their sides) to the radius, or the half | H | 

: of that diametrical line, which was the parent idea of that of Hh 5 

the circle itself. Finally, the process of doubling a given 

number, or of dividing it (exemplified by two when multiplied | | 

into itself, or by four when divided by two), is the only | i 

development of arithmetical truths, which is as yet made hig 

manifest to the human mind, in its simplest conception of | 

superficial form, while two and four represent the most obvi- | ny 

ous division of such a form. nial 
i | 
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i By the division 

of the circle, 
we can only 

produce 

irregular 1 figures 
typical 

of fractions 

of unity, 
which 

seem 
incapable 

of 
| combination 

in any 
harmoniously 

regular 
form, 

unless 
we 

arrange 

them 
all in their 

original 

centralised 

position. 

The 
hypothesis 

that 
the ideas 

of proportion 

as regards 

combina- ! tion, 
must 

be derived 

from 
some 

other 
mathematical 

source ! than 
that 

of the division 

of the circle, 
seems 

inevitable, 

if the 
| | natural 

selection 

of certain 
influential 

numbers 

was 
in any 

| way 
connected 

with 
mathematical 

speculation. 
| ‘When 

the above 
notions 

are applied 
to cosmological 

theo- } | ries, 
we may 

thereby 

figure 
to ourselves 

some 
general 

ideas in connexion 

with 
the mathematical 

and 
arithmetical 

pro- 
/ | cesses 

of division, 

such 
as the postulate,—that 

there 
is a | 

| binary 
and 

four-fold 

division 

of the whole 
comprehensible 

| 1 world 
into 

classes 
of things 

or sorts 
of elements; 

but 
the } 

, combination 

of several 
independent 

individual 

essences 

out of 
j one 

vast 
multitude, 

in definite 

proportions, 

has 
no analogy 

in 
} | the division 

or subdivisions 

of the circle, 
which 

would 
rather 

} 
| suggest 

ideas 
of a division 

of unity 
than 

of a combination 

of | 
| units. 

| 
Te t As yet, 

two and 
four 

are the only 
numerical 

ideas 
which | | are generated 

in the mind 
by meditating 

upon 
the formation i i and 

division 

of the circle. 
We must 

search 
for the self-deve- 

| 
| : lopment 

of other 
numbers, 

and 
for the relative 

precedency 
i) of such 

numbers, 

in a more 
complicated 

process 
of mathe- i i, matical 

investigation. 
| | : i reat 

ay 

| ! B 

q SECTION 

II. 
i 

: / On the ideas 
of fractional 

numbers 
deducible 

from 
the self-suggested 

division | | of « sphere. 

1 Ir we want 
to divide 

the sphere, 
we may 

transfer 

the motion 
| 

; from 
the circumference 

to the diameter, 

again 
exchanging 

i rest 
for motion, 

and 
motion 

for rest: 
when 

the diameter 

is 
i supposed 

to rotate 
on its centre 

in only 
one direction, 

it cuts 
) the whole 

space 
occupied 

by the sphere 
into 

two equal 
parts 

: | 
| | | 

\ | 
1 

i) | 
vis Wo
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| but such an operation offers a decided antagonism to that which | 

bisected the superficial circle, and was not manifested until ii 

the original rotation had ceased: it was the first formal H | 
result of rest. This operation, on the contrary, is one of ea 

motion ; for until the diameter of the sphere is put in motion, | | 

it is simply an axis, and the sphere itself is undivided. Sup- | 
posing we allow the rotatory motion of the diameter to be in | 

any vertical direction, provided it always passes through the | | 

original axis of the sphere, we may obtain as many meridian mf 

lines as there are changes in the point, where the rotating 

i diameter cuts the equator of the sphere. Still the circles } 

described will be all great circles, and none of them will cut } 

each other, while no one revolution of the rotating line will WN 

deseribe more than one circle, or divide the sphere into a | 
greater number of parts than to hemispheres. The result | i 
in any case will leave the diametrical line undivided. HA 

A much more inventive interference of the imagination is ae 

necessary, if we suppose the rotation of the diameter to be id 
| out of the direction of the axis, than has been hitherto ad- ay 

mitted in our attempt to follow the selfsuggesting process of 
formal construction. We may suppose the diameter to be Hi | 
suddenly changed, and placed at right angles to the axis on a 

which the sphere was originally generated ; and then we may i a 
conceive it to rotate in the horizontal direction, and bisect \ i f 

: the sphere equatorially, after the longitudinal division has i i 
been effected : this would produce quarter-spheres instead of iia 
hemispheres; but in doing this we quit the simple mode of Th 

construction which quadrated the circle. i Ay 

A still more complicated antagonism is developed in ii i 

supposing a second rotation of the diameter to bisect the . a 

sphere, as the first does, longitudinally, and the third to he \ , 
is J an equatorial bisection at 90 degrees from the first and NW 

second bisections. This would divide the sphere into eight h 
equal parts; and it would be the formal counterpart of the eh 

circle divided into four parts. Such an operation, however, | 

e needs a change of position in the diameter, which is not a a 
simple transfer of motion, immediately productive of a new i My 

‘ form; for the act of bringing down the diametrical line from ) 

; 

| 

4;
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i) its axis-direction to the equator of its sphere, is of itself pro- 
ductive of no new formal idea, the only effect being the in- 

; complete scission of a portion of the sphere by the fourth part 

of a revolution of the diameter in the direction of its axis; 

| which change is necessary, as a preparation for the rotation 

! in the horizontal direction. All this is progressive mathema- | 
tical construction; but it does not appear to belong to this 

| early stage of the generation of new ideas of form, in which 

i every such change gives birth to a new and complete mathe- 
matical figure: if such were the case in this instance, we 

might thus account for the suggestion of two, four, and eight, 

as signs of the number of parts into which unity or totality is 

| divided. | 
| | But although the idea of the formation of the sphere 
1 itself, is almost contemporaneous with that of the circle, and 

} it may be considered its immediate successor, we do not 
| advance so far in its division as we do in that of the circle, | 

without resorting to our own invention for a mode of pro- | 

I ceeding which is of a complicated character. We only find 

} | it dividing itself into hemispheres by a revolution of its 

} i diameter, and if we allow the lines which its ends would 

\ describe to be as numerous as the seconds in a circle, each 

| \ of these lines must pass through both poles of the sphere, 

The early development of the idea of an axis in the gene- 

; | ration of the sphere is of importance, because it deprives the 

I | sphere of that perfect homogeneous character even in ab- 

{ i. straction, which is the property of the circle: and it suggests 

| i the speculation, that the existence of poles is an indispensable 

ie condition of ultimate atomic being. 
i Since therefore the sphere is to a certain extent irregular, 

4 and the circle is the formal type of perfect equality, we are 
| justified in supposing that the basis of formal ideas is to be 

if ; found in the circle. All conditions of material existence, 

: however, are connected with some ideas of form, which can- 

} not be represented by anything superficial ; and as the sphere 

Hoe is a form which most resembles the circle, we may entertain 

| the notion, that all laws affecting matter specially, are in 

some manner connected with the sphere, although we must i 

(m 
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| search for the normal arithmetical laws of the whole com- \ 
prehensible world in a more perfect type of order and har- ful 
mony; namely, the superficial circle. me 

7 Bearing this assumed maxim in mind, let us endeavour to " mM 

discover the mathematical rank and succession of numerical i 
, ideas in the most obvious combinations of circles, and after- iW } | 

a wards apply the table thus suggested to combinations of H i 

spheres. We shall find that the great principle of antago- | 

nism is prevalent throughout a most perfect system of ab- i 

stract harmony, which may be evolved out of the harmonious aa 
employment of the circular and spherical combination. hy 

a Our speculations upon the sphere haye suggested no new 
numbers ; and indeed, as yet, we have no ideas of numbers ‘a 

in any other meaning than as so many divisions of unity, or iis } 

| fractional parts of the same perfect individual. Zo and ae 

| four are numerical terms expressing the ideas thus obtained. } ii 

Hf 
i } 

i | 
j SECTION IIT. v 

On the ideas of integral numbers suggested by the most simple and harmo- | ny 

| nious combination of similar cireles. i ‘3 
AN 

a Supposine the circle to be the formal type of the simplest i \) , 
| idea of uniformity which human reason can comprehend ; | | 

: | such a combination of similar circles as would offer a collective hi | 

4 figure the most like the original circular model, seems to be he 
the nearest resemblance to the primary form which repre- \ 

sents abstract harmony. i 

Va The only low number of simi- 

i 4 iN lar circles which can be made to an 
| iG I i resemble the circular form, is | | 

| ae Se ey Aa seven; when they are brought I) 

: ( I | } into contact, one will be found to i i 

NGS Ee ee é WA occupy the centre of the figure, 4 | 
vs 4 ’ Mite while the other six will constitute " 

\ XK } a ring of circles, each of which is : ‘ 

4 NS 2 eA in contact with that at the centre. i | 
\ 

a 
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| In a figure consisting of any number of contiguous circles 

| less than seven, there is not space enough for a central circle ; 

! but if the figure be formed of more than seven circles, the 

! central circle would not be in contact with the others, sup- 

! posing they formed a single ring. 

| Thus it is evident, that six equal circles forming a ring 

| round one of the same size, is the only self-adjusting combi- 

nation of that description, which possesses the attributes of 

fulness at the centre, of contact between the central circle 

| and every other in the combination, and of a similarity to 

| the original circular form, so far as that is compatible with 

i its qualities of fulness and contact: although no such cir- 

: cumference as that of this figure can haye the form of a 

| | circular line, this adjustment gives a nearer similitude to 

7 ! such a form than that which would be offered by a series of 

t tangents fencing in a superficial figure composed of three, 

four, or five contiguous circles, and describing a triangle, a | 

| square, or a pentagon. 

| Seven therefore is the number which first occupies our 

| attention (in meditating on formal ideas and in deducing nu- 

merical ideas from them) as a sign or term of quantity in the 

| combination of individual things. It may be either considered 

{ i as a collective number expressing the sum total of siz and one, 

or as an original notation of the quantity of circles employed, 

{ i without reference to the manner in which they are placed in 

: | contact with each other. 
Had The centre or basis of the figure seems from its position 

+ to be of more importance than its circumference; and the 

| circle so placed is equally necessary to all the others, as a 

I i, cementing element of union, while it is the only circle in 

| contact with al the others. That circle therefore may be 

i considered as the formal emblem of general qualities and 

| transcendental power, and of that unity which is partially 

I i] aimed at in the construction of the figure. ach circle in 

: : the aggregate has the same individual and independent ex- , 

A istence, and the same numerical value, as an unit: but this 

: difference of position between the central circle and the six 

| others, is the first formal appearance of relative superiority, 
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: where the objects in question are identically alike; the two 
points, the two semicircles or hemispheres, the four quadrants ‘Wid 

of the circle, or even the eight divisions of the sphere, offer no ea 

idea of comparative inferiority or superiority : with the excep- " | 
tion of the dual basis (the original two points or ends of the i 

5 straight line), these ideas only refer to even fractions of unity. | 
But the number one, as an indicator of a single thing i 

selected from or conspicuous among a quantity of similar | } 

individuals, is suggested by this figure, as an obvious | | 

arithmetical adjunct to our ideas of form. Here it is, | 
strictly speaking, an integer: hitherto it has been a mere | 
verbal designation of a totality, or of some half or quarter of 

the whole : for the idea of separate and special individual forms \ 
was not then present to the mind. Nov, it is not only sug- | 

d | gested by combination, but we can suppose the central circle i) 

to be isolated, although co-existing with the other six circles | 
or with any multitude of similar individual things: we can i 
also conceive it first and singly in our minds, and then create ia 

| the other six formal images by the power of our reason, and Hh Yt 

encircle it with them: and thus we assign to it new relative 1 

qualities of precedence as to time, and of superiority as to Mg 
| space, although intrinsically it is of no more value than the ay 
| other similar circles. According to this method of argu- i i] | 

i ment, one takes precedence of the other number siz, and i I 

they are the two members of the sum total: but our first i | 

| idea of seven accompanies the simultancous conception of an nn 

undivided septuple form, and precedes those of 1 and 6, which | { 

denote fractional portions of that figure. i 4 

' Three is also suggested by the formal combination before Ht 

us: whichever way we look at the general figure, we find it \ l ; 
| composed of triple arrangements of cir- | | 
| TON cles, and there are six different and sub- i 

ir ( } ordinate combinations of three circles in ih 

a ONG hee this general agglomeration of seven. i i 
% Te Sh 2 § Zkrce therefore, as a numerical idea, } 

. ( i j] grows out of the formal representation Hh i} 
; eee Of seven units: the idea is subordinate | 
; to those of one and six, for they are con- ; 

nected with the principle on which the figure was composed, 

c HW 
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i inal 
vy while the idea of three is incidental to the whole arrangement 

| as a corollary: but it should be accounted for here, in ac- 

Po cordance with the theory which derives this notion from those 

a: io of formal objects of the human intelligence. 

rie Four also appears, but without the concomitant ideas of 

a 4 harmony that are suggested by the triple arrangement in | 

ab i this combination of seven. In consequence of the position of 

“ | | pay the six circumferential circles, there may 

i q | is be six different subordinate combinations 

hi t ) of four ; but there is not the same equal- 

} i) ye Yama ity of diameter in the figure composed of | 

j he | ie W/ 2 four circles, when the centre of the figure 

Le \ j ; is on the point of contact between two of 

| NE ass ue “them, as that which exists in the ar- 

{ih hy f ) rangement of ¢hrec, when the centre of 

a ray the figure is in the void space common 

i a a to them all. Thus there are a short 

Aa and a long diameter in the quadruple combinations, which 

y I are subordinate to that of seven contiguous circles. Still the 

ei number four is the numerical representation of the formal 

Bean idea in this instance, as three is in the other. 

ae Five is an arithmetical idea which accompanies a yet more 

an irregular form; for if we suppose any two contiguous circles 

a EEE of the ring to be taken away 

i i i VA \ from the septuple figure, the 

een | i ] idea of five is suggested by the 

ca iy ee ea remainder. The form which 

Pat i : W offered four as a term of quan- 

iW ; \ AM tity, consisted of the central 

i i i =e ane cirele and any three contiguous 

i 1s circles which constituted half the ring: that which suggests 

im \ Hi five is a decided contrast to such a principle of construction, 
ea as it supposes the superficial diameter of the whole figure 

dean (consisting of the central and any two opposite cireumferen- 1 

fone tial circles) to be the basis of an irregular figure having four . 

Vi Ad sides and four angles ; and the special quality of the central 

p i - cirele, as distinguished from the other six, seems altogether | 

i es lost or absorbed in the diametrical basis of which it is a 

“ portion. 
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Two, as an arithmetical idea connected with a fixed quan- iN 

| tity of individual things, is suggested by the remainder, when | 

a the quintuple combination last-mentioned is imagined as a | / 

constituent portion of the original figure, which was com- 

posed of seven circles. | 

Now two seems to be the simplest numerical idea conceiy- | 

able by human reason in connexion with objects of our per- 

| ception; but if we adhere to the process of searching for the i 

' origin of ideas of proportion without reference to external \ | 

objects, we find that two, as a distinguishing and defining ‘Na 

term of a special quantity of individuals out of @ multitude, 

differs altogether from two as a collective number, expressing 

I all the fractions of an integral unity ; or even from two when i 

it is suggested by the generating motion imagined in the con- ih 

struction of the ellipse. (See Section v. of the Preliminary hi 

Essay.) | Ly 

But still it may be asserted that our simplest idea of the | | 

formal combination of individual objects is of one added to, ia 
or placed in juxtaposition with, another. This simplicity is t 

but apparent, if such a process of formal combination be part } 

of a general process in which any quantity (be it typified by \ | 

a high or low number) is to be adopted in accordance with y | 

ideas of form, because it has a precedence in time over other i | 

\ numerical ideas, or because the mind conceived it as a relation i X | 

! to form, before the other numbers were thus mentally created. 

If one circle were placed in juxtaposition with another ern 

exactly resembling it, it would offer no new idea of form in | i 

. which compactness was a relation: it would merely formalise md 

a simple mathematical fact, that there were two forms so I iM 

3 nearly identical, that they only differed because they did not i i 

i occupy the same spacial region: but that in every other Hh 

| quality which indicated difference, they were perfectly similar. | 

Such an idea would be litile different from that of two inert Mi 

points in space; and unless the two circles were made to in- \ 4 

tersect each other, they would produce no new ideas of form, 

that might not be almost as easily conceived by the employ- i} 

, ment of the lineal distance between two points. Our two Hiatt 

circles in such a case would be but the formal counterparts of i 

the ideal points in space, by which one of them was produced. | 

wf]
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| It was by the application of motion to the two points, that 
we were able to frame the imaginary circle: motion is an 

| ideal element, necessary to the creation of any formal idea, 

for the simple symbol of union between points (the straight 
| line), produces no new idea wntil it has been in motion. The only 

difference between the two immoveable circles and the straight 
; line is, that the circles represent an enclosed space and have 

a superficial character, which does not belong to the straight 
| | line ; but this difference is as much the quality of one circle 
| as it is of two. 

|| What we are looking for, is a succession of arithmetical 

| i ideas, arising out of formal images which must not depend 

; i upon numerical ideas in the first instance: in accordance } 

with this scheme, we project a form the most resembling the | 

perfect type of form which we believe to be the circle: we 
| do not fix on seven as an ad ibitwm quantity of similar circles 

| with which we propose to constitute the new form, but we 

i] decide how many are necessary to image the idea of com- } 
pactness, and when we have considered the necessity mathe- | 

i matically, we perceive that the number can only be seven. 
[ There is no formal idea of this nature which would offer | 

| [ two instead of seven as a type of perfect combination. Three 
might be so selected, because three circles indicate that 

i number, and a triple combination of equal circles suggests 
! many new ideas of a formal character, such as those of the 

| equilateral triangle ; if, therefore, we looked to the smallness | 

i P of the quantity as a reason for precedence, three might have 
| formal claims, which ¢o has not. 

| i Two, however, appears as the latest secondary idea sug- | 
: f gested by a formal combination of seven, and it is the last of | 

' the category now under consideration: but this does not 
militate against the hypothesis, that it is the first term of 

i division as the denomination of fractional duality, which is 

: ! connected with the origin of ideal form. It is true that the 
{ even and the odd, the like and the unlike, and all other 

ideas of contrariety, are connected with that of two, as the 

term of duality. But when there is no other element of 
difference, than the occupation of different regions of space, | 

| 
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| and the two circles are inert, such a dual combination does ay) 

not generate any other idea of form or of number. The line, | | 

in its second character, as the bisector of the circle which aA 

was generated by its rotation, must be moved again, before it | 

is capable of suggesting the idea of a quadrated circle: 
without the adjunct of motion, the line itself would always ti 

be the same, existing in the ideal figure as a mere figure 

| of division. Hence it follows that the two circles have the i 

| attribute of sameness, in every quality, and they do not sug- | | 
| gest even a numerical idea which did not exist before ; but | 

seven circles, on the contrary, create the distinct ideas of 

quantity when the figure is considered disjunctively, which 
are represented in a regular series by the terms, seven, one, 

six, three, four, five, and two. 
We have already conceived the ideas of ¢wo and four, as Hi 

X the creations of the mind in dividing the circle, and although | | 

those terms indicate fractional parts only, in that meaning, i 

while the other numbers were suggested by definite quanti- ie. | 

ties of individual units, they are all numerical ideas connected | 
with each other, and capable of generating new ideas of other | i] 

proportions by those various arithmetical processes of multi- i | 
plication, division, addition, and subtraction, which appear ie 

to our reason to be founded upon eternal and abstract truth, hy 

4 but which are connected with power in a mode altogether i i 

above our comprehension. A 

Hence it follows that the numbers which express a higher \ | 
quantity of individual objects than’ seven, are originated li a 

arithmetically. It is true that, as a fractional term, eight ! } ! 

has already been offered to the imagination, in the division I ue 
; of a sphere; but we have scen that even then, there was a i | ! 

| change of position in the rotating diameter, which is con- i} 

nected with a higher order of mathematical operations than 

| an alternation of motion and rest in regard to the axis dia- | | 

meter of the sphere; because the straight line, in such a case, i 

must be converted into its equatorial diameter. Still in this ao 

case, eight is only the indicator of fractional parts of an in- | | 
teger; while our combination of seven circles never represents | ih 

eight as the denominator of separate integers or units. Hight, i 

; 
a) 

i" 
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| however, is the first arithmetically conceived idea of quan- 
} tity resulting from the intimate union of the two first nume- 

vical ideas which are suggested by the division of the circle. 

Two connected with four by multiplication, typifies in numbers 

the formal operations in the mind which generated new 

mathematical forms; and the process is itself the model of | 

the various modes in which new forms are generated in the 

| material world. 
! Besides, eight is in every way indicative of the commence- 

| | ment of another order of numerical ideas, and it is the con- 

i} necting term of quantity between such ideas of number as 

| i have a formal origin in the mind, and those which are sug- 

{ | gested by an arithmetical process. 

| SECTION IV. 

On the ideas of integral numbers suggested by the most simple and harmonious 

| combinations of similar spheres. } 

I Ir we apply the same mode of reasoning to spherical combi- 

| | nation, we shall discover the same formal order of precedence | 

' in our ideas of quantity. 

It is not possible to arrange so small a number of spheres | 

f in a combination having the form of a sphere, as would offer 

i i any analogy to the septuple arrangement of circles in a form | 

Aen which resembles that of a circle; nor could they be combined ) 

| in a form of which equilateral regularity was an attribute, if 

i one of the spheres occupied the centre of the body, as the | 

central circle does in the combination of seven. 

4 Astronomical masses of matter are spherical, or nearly 

/ so; but their component particles are incaleulably numerous. 

i On the other hand, the general principle of physical combi- 

: | nation offers no idea of a spherical basis, but it seems to have 

; } been suggested by an angular radiation from a centre: crys- 

| tals are angular, although their being cylindrical would offer 

an analogy to a spherical model; and the experiments made 

on the effects of sound upon grains of sand, which arrange 

| i 
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} themselves in new forms under the influence of musical vibra- } 

: tions, indicate that the tendency in such a case is to assume | il 

the shape of a radiating star, instead of spherical groups, or a 

superficial circular waves. Such phenomena coincide with | | 

| the presumption that, although the idea of combination of a 

| atoms in particles or corpuscules (which, when themselves iia 

combined, give us our notions of simple bodies) may be based a 

upon the circular model of form, it has no reference to the | 

spherical form itself, as a type of combination. (a) | | 

We have already seen that the ¢riple arrangement of cir- i) 

3 cles, which appears throughout the combination of seven (ea 

circles, is that which leaves the smallest possible interstice | 

| between the circles. Four or jive circles brought together | 

| as closely as possible, would leave a larger yoid; and siz is { 

the number of external circles in a figure which exactly | | 

| admits the insertion of a similar circle capable of filling up | 

| the void. That mode of combination is undoubtedly the oe 

most compact; but the triple arrangement is its basis, and | | 

the equilateral triangle which it suggests, is a type of as per- | 

fect an angular regularity as the tetrangle or square is, while M 

. it suggests the idea of more intense compactness. I) , 

When we apply the above considerations to matter, even i it 

| if we follow the general hypothesis that atoms are spherical, ae 

: we do not figure the idea of solidity, unless we suppose some- | i | 

| thing more solid than a superficial combination of spheres, j 

because the atom itself in that case would only cohere in one Ve 

direction. The combination must have depth as well as | } ! 

width and length, in order to constitute a solid body; al- | 

though we can imagine a single atom to be in itself an inde- at 

pendent substantial being, with equal length, width, and | 

depth, the idea of solidity is not satisfied as to depth in com- | i 

‘ bination, unless there are at least two atoms to express that | | 

, attribute in material substance. | i 

We must therefore suppose that the septuple arrange- i 

a ment, which has hitherto been the formal basis cf our nume- ihn: 

rical progression, can only be applied to spherical combination \ 
| 

(@) According to the author's hy- atom itself, has an outline modelled 

2 pothesis, the first formal entity, or the upon the idea of the hyperbola. | 

iM 
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as a superficial model,—but that in order to convert it into 

| | a type of solidity, we must imagine it to have the depth of 
| two spheres, and therefore to consist of two layers of such 

| spheres, fourteen in number. 
But if we assume that the triple arrangement (which is an 

| internal and subordinate idea to that of seven circles in con- 
\ tact) be a model of form indicative of great harmony, as it 

i undoubtedly is, we extend the complete idea of this harmony 

| to the stage of solidity, by supposing a fourth sphere to be 

| placed upon the thre, with its centre exactly over the centre 
i of the triangular void between them. 
] When we construct a plane figure by drawing the neces- 

} | sary tangent lines from one sphere to another in this quad- 

| | ruple combination, and by producing them until they meet, 

we attain the idea of a solid which is a most perfect emblem 
t of harmony and regularity. It will have fous uniform faces, 

i and four equal angles of projection: its constituent basis will 
} exhibit four as the number of its spheres. The cubic solid is 

i less harmonious, as that body must consist of eight spherical 

! atoms, if constructed on a similar plan, and of sia equal sides. 

i If angular regularity, compactness, and smallness of the | 

| i number of constituent parts, be the first and most important } 
i principles or primary conditions of that quality of things in | 

I combination which we call solidity, they are best fulfilled by | 
t | the arrangement which depends on the mode of contact | 
i i observable in the septuple combination of circles. 

' l Supposing we add one sphere to the opposite side of the } 
/ / triple basis, we convert that face of the solid equilateral tri- 

1 angle into the foundation of a second figure in all respects 
| | similar to that formed by the triangular agglomeration of 

j i four spheres, and we produce a sex-facial or double tri-facial 

| solid, with sia equal faces and five projecting angles. Thus | 

| by the addition of one to four we attain formal results, which | 

! i) appear at first to double the formal qualities of the original | 
: i figure. As regards the circles, the idea of jive was attained | 

| by the substraction of two from seven. 

| Five, therefore, is the number of spheres which follows 

j | Jour in this instance, as the next in formal succession; and 

| tivo is the numerator of the quantity of units added to the 

] 
| 
| | 
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triple combination, which produces this seeming duplicate of ff 

the perfect equilateral solid. No combination of spheres in | | 
a square or cubic form will suggest jive as a numerator or | 

| demonstrator of a primary quantity, but by adopting the | | 
| triangular arrangement to which we have adhered from the iy 

. | first, we attain the ideas of three, four, five, and two, by ad- 

| dition, precisely in the same order as regards spherical com- im 

bination, as that which is made manifest by subtraction, when Ha 

| we meditate upon the numerical ideas which belong to the | 
| original figure of seven circles. 

Thus we are induced to adhere to the order of succession wat 

‘ already developed by the mathematical hypothesis when ap- 

: plied to the circular form, and we divide the numbers so HK 

attained into three categories. | 
Ist. Those suggested by the division of the circular emblem Ny 

s of unity, 2.4. } 

2ndly. Those suggested by the most compact combination | Hi ‘ 

of circles, one of which is in contact with all the others, i 

| 71.6. Wid 
srdly. Those suggested by the disjunction of the separate } | b 

| individual entities which constitute that form, and by the el | 

| most compact and harmonious agglomeration of spheres, i 

By 4a, 2 a 
The whole series will be 2, 4, 7, 1, 6, 8, 4, 5, 2, or nine i 

indicators of quantity: this arrangement offers the first ex- 

ample of a regularity and harmony, which are so wonderful in | 

more extensive combinations, that we almost believe we i Whe 

are dealing with our own inventions instead of mathematical i A 

is and arithmetical certainties, when we examine them. For H Nt ‘ 

instance, 6 is a central number. On one side 2, 4, 7, 1, are i : i 

equal to 3, 4, 5, 2 on the other; and both groups thus pro- | | } 

5 duced equal 14 separately, or 28 conjointly, which is twice 

14, But 14 is the double of seven, and 6 is the double of 3; t 

| while these identical numbers 7 and 3 are the groundwork H 

| of the series of nine cyphers, which, according to one hypo- } 

thesis, constitutes the entirety of the simple mathematical i 
‘ numbers. Thus our first arithmetical operation, consequent i 

| 
i i 
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i on classifying or grouping these numbers, is to obtain 14 and 

i 6 as new terms of quantity, which are the original numbers 

1 doubled. The same proportions are found in the three above- 

| | mentioned categories, when the place of the 6 is changed. 

| | 244=6, T+146=14, 34445+2=14. 

q 

| 

| | 

i CHAPTER II. 

| ON GENERAL NOTIONS ABOUT THE INFLUENCE OF CERTAIN 
| | NUMBERS. 

| | 
i | 

: SECTION I. 

] On the traditional superiority of certain numbers. | 

i [ Hrrnerro we have speculated on the mode in which human | 

1 reason may acquire its first ideas of numbers independently | 

; i of material forms, and of those objects perceived through 

ii. the senses, which make us practically acquainted with avith- 

| i metical laws; and we discover, that the same process of | 

i q meditation supplies the imagination with formal as well as | 

i ; | numerical ideas. | 

i i The hypothesis, that human reason, without education or 

, i experience, could attain ideas of form or number in the man- } 

! f ner above described, is only advanced as a logical solvent, for | 

i the purpose of discovering the capability of reason even in 

i man; but such powers of mind are not developed in the un- 

i educated savage ; nor indeed could any man conceive ideas 

i of such a character, if he were placed in a position which de- 

i ii prived him of all knowledge derivable from external objects. | 

} } But conceding the hypothesis for the sake of argument, it | 

|) must be admitted, that had we been the framers of the com- 

il prehensible world, the above theory would have accounted 
j | 
|| 

i | 
| 

| | 
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for our laying down certain rules of proportion, and selecting ih 

certain model numbers in the order in which they were first in 

ereated ideally in our minds. We 

The general tradition that seven is a mystical number, is H | 

not less remarkable than its frequent connexion with natural \ | 

| phenomena. 

| Tradition also attributes a more sacred character to one of A 

| the seven units than to the other siz. The Mosaic creation iat 

is made to occupy a period of six days, the seventh is a day HW 

of rest. 

The Zend-avesta speaks of seven Amshaspands, or arch- \ 

angels, one of whom is Ormusd, the good principle, the | 

maker of the other six, but he has his rank among them as 

the seventh or first Amshaspand. It also describes and Ki 

names seven devils, the chief of whom was Ahriman, or the 

evil principle, the creator of the others, yet numbered with i 

them as a seventh. ni 

The Egyptians believed that six classes of Genii under i ‘ 

] Osiris as their chief, were charged with the government of He 

the world, and that these six classes were arranged by him. Hs 

, in two separate categories, each of which contained three | 4 

classes. ny 

H In the institutes of Menu, Brigu is represented as declaring ‘ i 

that “from the first Menu, Swayambuva (who issued from ¥ | ; 

; the self-existing), there descended six other Menus, each of a. 

whom produced a race of creatures,” and that “ these seven / 

Menus, of whom Swayambuva is the first, have each during iy { | 

; his own period directed this compendium of moveable and it 

immoveable beings.” i (| ‘ 

. The Hebrews believed in a fated period of six millenniums i ie 

of disturbance and of one millennium of rest, as the portion of he 

time allotted to the world’s existence ; and St. John in the He 

( Revelations talks of the “seven Spirits of God.” Wh 

a Throughout the works of Plato we find that seven, three, i 

four, and five, are treated as mystical numbers. He teaches } 

| that the force of the number seven was paramount in the : 

| first idea of the formation of the world; that three was con- | | 
| 

| 
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1 nected with the first combination of distinct things, and that 

Jour was the sacred elementary number. In his explanation 
/ of these dogmas, he appears to be endeavouring to account 
i for. traditional doctrines by logical arguments, which are 

ij always elegant and ingenious, although sometimes a little 
| | paradoxical. Other philosophers, who derived their cardinal 
| | . opinions from Pythagoras, explained these mysteries by other 
| i modes of argument; thus proving that there was a sort 

of religious agreement about the virtues of certain numbers, 
' although the various sub-divisions of the Greek-Italian school 
| adopted different methods of accounting for the mystical 

powers of such numbers. 
| | Traditions of this description must have been in existence 
| | long before the time of Pythagoras, but his assiduous attention 
| } to mathematics, and the deep meditation upon the abstract 
i | laws of number and form, which was enjoined to his disciples 

and their followers, elicited so many mathematical truths, that 
| the harmony developed in the septuple combinations of equal 

1 circles may have been one of their earliest discoveries. In 
{ ! their practical physics they were badly informed, but in a 

| i mathematical search after truth, and those abstract laws 
| y upon which physical order is based, they displayed greater 

" i intelligence than, until lately, modern philosophers have been 
i disposed to allow. The atomic theory of the present day | 

i i required less exercise of thought in the minds that discovered | 
i i it (with chemical analysis advanced to the precision which | 
i iy had been attained when that important discovery was made), ] 
) i than some of the ancient mathematical ideas with which it | 

t accords. 

: ! The coincidences between the development of numerical 
! / order in the physical world, and the relative superiority or 

i inferiority of certain numbers in the ideal world, are so } 
| constant, that to avoid meditation upon this surprising har- | 

| } mony, would argue a carelessness and an inattention to facts, | 
} which are unworthy of an enquiring mind. Several modern 

! i naturalists have founded systems upon the notion, that all 
i ! animals and yegetables are distributed in distinct but con- 

il nected groups, in obedience to numerical laws: the quinary | 

! 
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arrangement of Mr. Macleay, is based upon the supposition, | 

that jive is a dominant number in nature, and his opinions | 

upon this head have been followed by many accurate zoolo- td 
gists and botanists. But few, if any, attempts have been ' 
hitherto made to demonstrate why such a preference for any 
number should be made manifest in the physical world. ) 

i 

ih 

SECTION II. | 

On the most obvious method of considering numbers in relation to phenomena. | 

i} 

Iv was a capital error of the ancient philosophers to attempt it 
a figure of the universe, and to liken it to a sphere: they TR 

proceeded from this idea to suppose that the comprehensible | 

world had a centre (which in most instances was said to be i : 
the earth), and to infer that there was but one world, and a | 

one soul of the world, who was nevertheless the subordinate bh 
universal animating spirit. 1 i 

8 This arose from their assumption that the ideas of form i iy 4 

were applicable to their vague idea of the universe, and to i 
space itself; and although they saw the paradox of sup- iy 
posing form to be an attribute of infinity, they got rid of the | ‘ j 

difficulty by calling space itself a relation. As regarded | / 
their ideas of substantial being, they admitted of no incom- HN | | 

prehensible world ; but, sometimes talking of the centre of Hy ac 

the universe, sometimes of its circumference, they willingly i 

forgot that infinite space can have no circumference, and ‘ft 4 

that no one point in space is an absolute centre. a 

The idea of form cannot belong to the universe as a whole, | : 

for infinite space is incapable of complete division, while the } 
idea of a complete division into periods is equally inapplicable it 

; to that universal time which never had a beginning. But iy 

forms and seasons are only to be found in our ideas of a } 

limited region or a limited period, which has no relation of i} 

proportion to infinity. Here, therefore, is one of those great Ha 
mysteries which are beyond human comprehension: we carry 

i 
| } 

i] 

ay 
|



| 22 

| our division of a region or a period up to the highest notion 

of a beginning ;—but that notion will be connected with our 

| first idea of form, because we can imagine the existence of 

| an infinitely extended informal homogencous substance which 

| may be omnipresent in space. Any idea of a beginning in 

} relation to this substance, implies its division into distinct 

} parts, and the application of number to something capable of 

| division, or to many things capable of combination. 

| Thus the ideas of form and number are contemporaneous 

| : in our minds, when applied to matter; but since the homo- 

| } geneous basis (out of which the material atom must have 

| i emanated, if it were not eternally an atomic being) is assumed 

| to be previously unlimited, or wholly without form,—we are 

really in the darkness of the incomprehensible world, so 

| far as numbers can be applied to body, when we entertain 

} | the notion of an informal state of material existence. 

} / Now it is under this imagined condition of material homo- 

4 } geneousness, that we may suppose the first manifestation of | 

} i form to have taken place within any limited region of infinite 

I space; and when we assume that the Intelligence of the 

i great Mind of the universe caused the development of the | 

\ a various sorts of material forms, which we can perceive and 

{ ii analyse, we reason by analogy in speculating that ideas of 

! i, form and number would have been made manifest in nature, 

i | in the same progression as that in which they are succes- } 

i } 1 sively generated in our own minds. 

al f The reasonable mode of applying numbers, in the first ) 

; ii instance, to the division of a fotality, would be to determine 

/ ‘ the quantity of primary parts into which it should be divided ; 

i and when this division creates different formal qualities, it is 

i ti evident that our first notions of order would be materialised 

i in our classification of dissimilar forms. Hence we should 

i be consistent in supposing, that the binary and quadruple 

: i division would be developed, as fundamental conditions in the | 

: I general arrangement of the material world, because two and 

oN four are our first numerical ideas. 

| Another practical application of ideas of quantity may be 

i} to a division of the whole period of time assigned to any 
! 
} | 

i | 
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general physical operation or connected series of operations. | 

This sort of division is connected with the notion of a passing | 

period of time, which was not the case in the other. The six ae 

days of the Mosaic cosmogony, and the three distinct stages | | 

of insect life, convey an idea of a succession which does not j 

necessarily accompany the contemporancous division of a \ 

class of animals into species, genera, or orders. | 

A third mode of considering numbers in reference to things, : 

is the determination of the quantity of such things which are | 
to be brought into relation to each other: this includes all +] 

corpuscular or corporeal combinations, as well as systems of | 

stars or planetary bodies. 
A fourth mode of application, is to determine how many j 

a similar or dissimilar organs should be assigned to, and how | 

they should be distributed in or upon, the same body: the ie 
study of vegetable and animal physiology is an enquiry into 
the functions of such objects of number and form. 1 he 

I Tt will be found that the proportions in every case tally Hh 

with the assumption, that certain numbers were preferred to | 

others, when the idea of any physical phenomenon was made Hn 

manifest, and that the mathematical age or relative seniority | ia : 

of each formal number determined its application in the ih 

natural order of the world. j i } 
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i CHAPTER III. 

\ ON THE SELF.SUGGESTED CIRCULAR ARRANGEMENT OF NUMBERS, 
i WHICH ARE INSCRIBED IN GROUPS IN THE ORDER IN WHICH 

me THEY ARE FIRST OFFERED TO THE HUMAN MIND BY THE 
MATHEMATICAL PROCESS OF ATTAINING SUCH IDEAS. 

| 
| hi 

: SECTION I. 
| On the division of the series of mathematically-generated numbers into two 

distinct groups or categories. 

| | In the first attempt to derive our ideas of numerical propor- 
| tion from the ideas of form, which are created in the human | 

4 | mind by the exercise of its mathematical faculties, we find | 

| : that there are two sets of numbers. 
| i The whole series, 2, 4, 7, 1, 6, 3, 4, 5, 2, are the offspring | 

bi) of our meditation upon the division of a single circle and 

Ne i upon the combination of seven circles: but 3, 4, 5, 2, also 

1 iW offer themselves to our reflection as the numerical results of | 

i} the simplest mode of spherical combination, and therefore 

} i they belong to a distinct category. } 
ih We are justified in adding eight to this group, because 

i i that term of quantity holds the same relations to the spheri- 

} ii cal form as fowr does to the circle: the eighth part of a sphere 

| 1) is the counterpart of the fourth part or quadrant of the 
| | superficial circle, and in that character it may be treated as 

; ) a fractional denominator, belonging to the category of spheri- 

ij cally generated ideas of number. But as it can haye no 
} | place in the category suggested by the septuple combination, 

; | we should be inconsistent in arranging it before 3, 4, 5, 2, in 

; f the general series, upon the principle which induced us to | 

ae commence the series with the circularly-developed fractional 
H i numbers 2 and 4. The general harmony would be broken | 

i | by such an interference. : | 
! } 
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Independently of this consideration, it must be remem- 
bered, that the method of bisecting the sphere horizontally, i 
by bringing down the original straight line or polar axis to | 

its equator, and by then imagining its revolution on its 

) central point to occur in a new direction, implies a method of } 

complicated mathematical construction, which is hostile to the | 
\ | self-suggested alternation of rest and motion previously | 

assumed to be our basis-principle. This has been already } 
noticed (see p. 13) as a difficulty ; and we have been obliged | 

to reject the hypothesis, that the cubie combination of eight 
spheres in contact, can hold rank among the simple modes of | 

) agglomeration of spheres, because that arrangement supposes 
the existence of an aboriginal adjustment, offering a greater 1 

| waste of space than that which appears in the triangular 

interstices of the septuple combination, and therefore a less Hi 
compact distribution of the spheres than that attainable by | 
such a mode of bringing them together. io. 

Hence it appears, that although eight is an indicator of { 

fractional proportions, the idea of that number is not created i 
by a simple method either of mathematical division or com- iI 

bination, and that if it be treated as the offspring of a formal | 4 

i process, it should be placed in the last position in the series i| 
of mathematically-suggested ideas of proportion. But it i : 
is the first number generated by an arithmetical process, ; 
whether we consider it as the product of two and four (our fy) 

earliest mathematical numbers) multiplied into each other, i} / 
. or as the result of applying the principle of duplication to } A 

the most harmonious combination of spheres having four con- | ; 

stituent parts, four equal sides, and four similar angles. ie 

Thus eight may be regarded as the complementary number ae 

4 of the limited spherical category, 3, 4, 5, 2, or of the whole | : 

i series of mathematically suggested ideas of quantity. 
The two groups, distinctly separated from each other upon i 

these grounds, will each consist of five numbers, and they i 
suggest a new mode of spacial arrangement, in which the nai 

' things to be classified are no longer ideal forms, but ideas i] 
of number represented by points. Our method of repre- 4} 

| senting these numbers by cyphers gives them perceptible | 

E 
] kA 
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| forms; but they may be treated as informal ideas, for our 

i ideas of terms of proportion and of cyphers which represent 
| them formally, are altogether distinct from each other. 

| Now, bearing these premises in mind, let us endeavour to 
} combine our conceptions of form and number. As the circle 
| is the first and simplest enclosure of a portion of infinite 

| space, which we are capable of conceiving, and its divisions 

ee into semicircles and quadrants are productive of our first 

/ numerical ideas, we are warranted in the attempt to discover, 
| how far it may be possible to arrange our two separate groups 

} q of numbers in circular tables. 
| i There are five obvious points in the quadrated circle,— 

i namely its centre, and the four ends of its two diametrical 
. | lines, which, bisecting each other at right angles, are never- 

theless of different ages in the conception which imaged the 
i circle. The first repose of the straight line, which produced 

| 1 the circle when in motion, offered the figure of the semi- 

i circular bisection; but another interval in time was supposed | 

( to be requisite for the renewed motion and repose which 
| divided the semicircles. % 

I | Thus we can conceive the two diameters of the circle which } 
! they divide into quadrants, to have different qualities, although 

! i, in appearance they are exactly alike: the specific difference } 
} , is that of age, which has marshalled our series of numbers in 

\ } their respective grades; and it should be remembered that 

: | i this quality of precedence or seniority of one diameter in re- 
: : lation to the other, is imperceptible to the senses in the com- 

} ib plete quadrated circle; although it is the basis of all formal 
| i differences, as will be explained hereafter. The eye will 
Vt | never inform the intelligence of the relative ages of any co- | 

/ i existing radii of a circle. | 

I In the sphere, the axis, upon which that form itself is | 
| i ideally dependent, can never be mistaken for an equatorial | 

| 'q diameter. Although it may be supposed to change its own / 

| l position from one part of the circumference to the other, it | 
fh always remains the regulator of the other lines described | 

i within or upon the circumference of the sphere, and the two } 
ends of the axis are its poles. Such is not the case with the | 

i i | 
| | 

| 
4 i | 
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circle ; but we can understand why the superficial circle, con- 
structed ideally as we have constructed it, should have a ) 

polar and an equatorial diameter, notwithstanding the ab- | 

sence of that peculiar and obvious property of the axis i | 

diameter, which is perceptible in the sphere. The polar 
diameter of the circle has no axis-property ; but it is capable 

s of becoming the axis, and it is impossible to conceive a more f 

beautiful development of the ideal generation of form, than is 

| observed in the alternations of movement and rest, affecting | 

8 that formal distance between two points, which is called the 

line. Its first activity produces the circle; its rest the two | 

7 semicircles, between which it appears as the polar diameter : 
if it be again moved and again ceases from moving, it leaves 

behind it the representation of its first form of repose, which i) 

is always the polar diameter, and creates anew general form, H 

d that of the quadrant; but if the ideal motion be transferred tI 

. from the diameter to the circumference of a superficial circle, Wo . 

d and the idea of a sphere be thereby imaged to the mind, the A 

diametrical line in question is at once converted into the axis } 

of such a sphere. In this condition, however, it has no other | \. 

properties, because another transfer of motion is necessary, ‘Na 

t before that diametrical line can be the sector of the spherical | 
region of space in which it would otherwise be a quiescent We 

1 axis. i } ; 

ae | / 
ie 

SECTION IL. i 

On the arrangement of the primary numbers 2, 4,7, 1, 6, in the form of « il } \ 

cirele. aM 

THE only self-evident points in a circle bisected by its dia- Hi 
, meter, are its poles. If we connect our two first numerical | 

ES ideas with these formal notions of fixed points in it 

ie \ a circle, we proceed consistently in supposing re- i 

t ( y lations to exist between our earliest ideas of pro- | 

pee portion and the two ends of the original diametri- }) 

eal line: and this method of localising numerical ideas is ) 
reasonable, when we have obtained a notion of definite points | 

| 

i 
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i in space, however high such numbers may be, because the 

| idea of a high or low quantity may be represented in the 

| mind by a single point, when it is considered in relation to 

| space, as ideal numbers themselves can have no formal 

| qualities. 

| The first result of this application of different numbers to | 

i similar points in a circle, is the creation of a new idea of 

ii comparison, or of superiority and inferiority, as regards those 

| points, which would not be attainable by any other method ; 

| because our whole system of progressive development is based 

"i upon the aboriginal existence of both points. The supe- 

| riority has nothing to do with the high or low quantity ex- 

} pressed by numerical terms, but it depends upon the order in 

| which they were respectively conceived in the mind. Ac- 

i cording to our method of accounting for these mathemati- 

| cally-originated numbers, fwo precedes, or is older than, four : 

i therefore the same reason which makes one diameter of a 

i quadrated circle older than another, attributes a borrowed | 

| seniority to the end of the original diameter, to which we 

i attach the eypher representing ¢wo; as opposed to that with | 

i which we connect the idea of four. 

i When we combine this notion of localising 2 and 4, with ; 

i: that of @ progression in time, which is intimately connected | 

HH, with their conception in our minds, and of the linear form in 

! ! space which unites the two points of a bisected circle—we | 

i y q are enabled to formalise an activity in space, which is alto- 

q i gether distinct from Jocomotion. We figure to ourselves a | 

fi current of influence flowing along the diameter from the point 

! i attributed to 2, to that in which 4 is posited, without imagin- 

| ing any formal movement in space at all resembling that first 

AH ideal motion of the two points, which generated the idea of | 

i the circle’s circumference. | 

' i, It may be shown that the abstract idea of fluidity can be 

} q obtained without meditating upon space. The present moment : 

} I in time is the counterpart of the point in space; both are } 

tt representatives of the infinitely minute, in the same way as | 

infinite space and eternal time are those of the infinitely / 

y vast. But the present moment cannot be comprehended 
/ 

| 

i i 

| | 
} | 

| 
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practically, unless it be treated as the passing moment in re- | 

lation to the medium of time, and considered as the past, or ) | 

future, because it is inappreciable in its own absolute cha- | 

racter as the present. The present moment holds no relation to | 
our idea of duration. 

Now, when this truth is duly estimated, it will be found 
that the most elementary idea of abstract motion is that of a f 

| perpetual current of the present flowing into the past, and 
therefore only moving in one direction; and that such an 

idea is wholly independent of all spacial conditions. Hence 

. it appears that fluidity in the abstract requires no locomotion | 
of points, and no formal basis for its development in our 

imagination; i is already conceived in the mind, before we 
meditate on the formal results of the motion of a point in space, \ 

and it may be practically applied to the line which connects Hh 

| two points. | 

We cannot imagine any other mode of formalising this ug. 

notion of an abstract progression, than that of connecting i 

it with our idea of a limited straight line, or of a circumfe- ie 

rential line which encloses a limited portion of space. Having i h 

done so, we may either suppose that its influence passes along i} i 
the diameter of a circle, or that it accompanies its cireum- 

ference, without interfering with the lines themselves in either | : 

ease. Should there be no difference between the two ends Nhe 

of the cirele’s diameter, we conceive the idea of two such | 

abstract currents crossing each other, or of a reciprocity | 

between its two final points: but if we invest one of these ry ! 

points with the quality of superiority over the other, which 1a 

‘ is implied by one of them being a locality of the first number 4 
te two, while the other is that of the second number four (the | " 

superiority depending upon one number being conceived by i 
the mathematical process of generating numerical ideas, before ! 

: the other), the progression suggested by precedence in time H 

may be transferred to points im space, and the evenness or i 

uniformity of the two imaginary currents is interfered with. 
We therefore attain the idea of a major current in one direc- ) 

tion, and of a minor current in the other, by this method of My 

combining our carliest notions of form and number. | 

| 
} 
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| 
| But if we dismiss from our minds all ideas of reciprocity 

| between the points, and content ourselves with combining the 

' primary notion of abstract fluidity in one direction suggested 
i) 

. . 

q by the present constantly flowing into the past,—and proceed 
| é if : : 
| at once to apply this notion of progression to the diameter 

i of the circle, the ends of which are connected with the 

| successive numbers two and four, whose mathematical de- 
i) . . . . 

i velopment offers another sort of progression in time,—this 

4 combination vivifies (as it were) the diametrical line with a 
| ; cath ies as 

| sort of influence flowing in one direction only, from the older 

, to the younger number, or from the point denoted by 2 to 

i that on which we have posited 4. (@) 

| The importance of this consequence of combining our first 

| q ideas of number and form will be more fully understood, when 

. ) we endeavour to construct a chain of circles, and to make 

| their united polar diameters represent a continuous current 

j of this description, which will formalise the idea of a pro- 

i gression in only one direction. } 

q No notice has been taken of the central point of the circle 
| F ; 
| in the above remarks ; because, although it must have been | 

i in existence, as the pivot or fixed point upon which the } 
i 2 | 

] straight line rotated when the form of the circle was ima- | 

iN gined, it is not designated when the cessation of that rotation 

He leaves no other formal image than the cireumferential and 
: i! . . . r ae 

| Ht! diametrical lines. In that condition of the newly-developed 
| M : TE ; 

\ if figure, the place of the central point can only be ascertained 

‘al t by artificial measurement: for the only apparent points in | 

i i such a case would be those at the end of the diametrical line. | 
Ma 

1 i | 

F i. 

iq (@ In its abstract character, the one of the primary or basis conditions ] 

progression suggested by the present of physical activity. ] 

AW flowing into the past, does not offer it may be demonstrated that this | 

i the idea of reciprocity which arises in abstract idea is materialised in the 

) | our minds, when it is referred to two physical world. Electrical or mag- 

points in space, or to the two similar netic induction is not a phenomena 

t | ends of the diameter of the circle. of locomotion, but of a reciprocal ac- 

‘ i But as soon as the single progression tivity between two distinct entities, 

\ I is considered in relation to form, we im which there is the propagation of 

|| attain the conception of a reciprocity an influence in space, not necessarily 

i between two points, or of two currents attended by any change of place of 

! crossing each other ; when this idea the objects so acting upon each 

is materialised, reciprocity hecomes other. 
ih 

] 

; 

i 
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But when a second rotating movement of that line has left 

it at right angles to its previous position, the centre of the | 

circle is self-evident, and three other points may be deter- 

mined. The new position of the line also suggests the idea || 

of a formal opposite: while the pivot point symbolises the | 

abstract notion of a mean between the two contrarics of a 

polar and an equatorial diameter. f 

This notion is in exact’ accordance with the relations of the 

remaining three numbers of the first set, namely, 7, 1, and 6. | 

They were suggested by the formal combination of seven ; 

circles so placed that one was the centre, and sia were in the 
circumference of a figure: but 2 and 4 were suggested by 4 

d the formal division of one cirele, or by breaking an integer 

into fractions, which is precisely the opposite idea to that of i 

combining integers. I 

| Seven, the indicator of the totality of the combined figure, | 

is the opposite of one, the indicator of its central circle in a | 

septuple combination ; but siw is the mean between 7 and 1, i 

both by addition and subtraction, and between 2 and 4 by | 
addition. Hence the points of the equatorial diameter, which is 
correspond with the poles of the original diameter, may be i 4 

attributed to the ideas of 7 and 1, while the central point is | 

the evident locality of the ideal 6. | 

We have thus constructed a circular numerical table, i I ; 

having two diameters, and formalising many ideas which are i 

typical of contrariety. The polar ideal current is the op- | | 

posite of the equatorial current : that proceeding from pole to el 
pole, would seem to flow uniformly in one direction and to be i ; 
incapable of change: that from one end of the equator to the hi " 

other, if considered as the emblem of numerical addition ii ; 

only, indicates the completion of a process (1+6=7), while 1 

the other seems to direct the search elsewhere for the result, 
although the apparently accidental harmony of the circular Hg 

table places that result at the centre afterwards. The first | : 

‘ contrariety is found in the difference between the arithmeti- | 

cal current running on to something else beyond the circum- i 

ference in the polar direction, and the other which begins and 1 

ends within the circumference in the equatorial direction. : 

f i
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1 These two distinct ideas of the complete and incomplete 
i arithmetical process, in relation to the limits of a circle, in- 

| dicate, that the polar diameter is the type of a portion of a 
fl continuous system or current, which flows out of the circle at the 
i point which we call its lower pole; and while the equatorial 

i diameter suggests an independence of external things, thepolar 

iH diameter appears to depend upon some other table in which 

| we may expect to find a continuation of the descending current. 

1 The ultimate development of this inference will be the con- 

l struction of a chain of circular tables, which are connected in 

the direction of their polar diameters, but necessarily un- 

Hi connected with each other in that of their equatorial dia- 

i] meters. If, on the other hand, we regard the central 6 as 

| the complement of the two polar numbers 2 and 4, we find 

i an antagonism between this accidental form of inscribing the 

i) sum total in the centre of the circle as regards the polar 

diameter,—and the usual mode of placing it beyond its two } 

i constituent numbers, as regards 1+6=7 on the equatorial } 

| i diameter. 

The coincidence between the sum total of the numbers on 

| the circumference, and that of those on the equatorial dia- | 

, Fo meter, is indicative of numerical harmony, and 

{ i, appears to justify the plan of thus arranging 

i aa these five numbers in a circle: for 2+1+4+7=14 

| - on the circumference, and 1+6+7=14 on the 

i i equatorial diameter. It should be remembered, however, , 

: that 14 is not a numerical idea inscribed in the circle, but 

i, produced by operations of the mind in dealing with the 

i \ numbers so inscribed. Multiplication is not developed in 

} 4 this table; the harmony, however, which is expressed i | 

i signs is complete, as we find 2+1+4=7 on the circum- | 

i | ference, and 1+6=7 on the equatorial diameter. Hach } 

i semicircle is formally equal to 7: the numbers 2+1+4 (on 

i i one are), correspond with 1+6 on the semidiameter with | 

} f which the are is connected, since it divides that semicircle. 

one P The other semi-cireumference is either attributable to 7, or 

\, to 4+7+2=18, and the other semi-diameter is also 7, or } 

6+7=13. 

| 
' i ( i
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SECTION III. 

On the arrangement of 3,4, 5, 2,8, ina cireular form. i 

The second set or category of numbers may be arranged | | 

within a circular form, as the first has been; but the mode i 

of proceeding is so far different, that the central point of that | 

circle and its equatorial diameter may be supposed to be / 

. contemporaneous with the polar diameter, because the idea 

of the complete first figure is already in existence as a general / 

; model, and that of any other subsequently imagined similar 7 

: form stands in need of no progressive process of construction 

in the mind. 

In accordance with this hypothesis, we do not commence i 

by supposing a necessity for at first dividing the second circle | 

rans into two semicircles, and, for locating numbers i\ 

‘ (Bones : at the two poles, before we place a cypher at the H 

ie ce, central point ; but we proceed at once to inscribe 

S248 3, 4, and 5 upon the polar diameter. The places a 

of 2 and 8 are self-evident at either end of the equatorial WW ! 

’ diameter: and the central point isagain occupied by a central i i 

number or one common to both diameters. " ; \ 

The development of a new contrast is remarkable in this \ iW 

a numerical progression: 3, 4, 5, constitute an arithmetical | : 

; series, while 2, 4, 8, denote a geometrical one ; and both these Wes 

modes of progression differ from those of the first circle, Hi | 

‘ in which 2 and 4 were polar numbers, with their sum total i 

6 midway between them by subsequent accident, which would aa 

haye been altogether wanting supposing the equatorial dia- i 
meter had never been drawn; while 1, 6, 7, the terms of a +i) ) 

complete sum in addition or subtraction, appear upon that , 

diameter without suggesting the idea of multiplication or 1 

division. i} 

The subordinate division of the set of numbers into the two i 
or perhaps three separate sections of 3, 4, 5, and 2, and 8, or i 

at all events into 8, 4, 5, and 2, 8, is coincident with that of : 

the first circular group, which also consisted of two sections, | 

2. 4 and 1,672. 

7 | 
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| | As regards those numbers of the second group which were 
i | suggested by circular combinations, 3, 4, 5, are distinet from 

| | 2; but 8 is an arithmetically created idea. Hence 3, 4,5, hold 

i | relations to each other in spherical combination, because 3 is 

| the basis of the solid combination of 4 spheres, whose tangents | 
/ form the equilateral triangular solid, and 5 is the number of 

| spheres which constitute the solid of a double triangle. But 

: as 2 is typical of @ process in this case, and not of a distinct 

form, it is on the other diameter of the circle, because it is an 

i indicator of the two-fold operation which converted the su- 

i, perficial triangular arrangements into the double solid triangle, 

| i | 5 while 4 and 5 are each indicative of a new form 

| attained by adding one sphere to the previously | 
| C ‘ existing 8 or 4, The position of 3 and 2 in re- | 

I SZ \ation to 5 in the circle, is beautifully explicative 

| of that idea. 

i The two circles contain properties which suggest another } 

q most important contrast: the first circular table must be the 

in | representation of an entirely new system : its origin is one of 

: abstract form, and it is almost independent of all preceding 

j f ideas of the same description. Not so the second table, | 

i whose circular form is the mere copy of the first, and it may 

| i be followed by others in a continuous chain of tables having | 

i similar forms. Besides the second circle of numbers may be in 

] i relations of contact to two other circles, the first and the third ; | 

} \ while the jirst is only in juxtaposition to one other group of \ 
I ae numbers, the second: and it is evident, that this difference in 

i their conditions of contiguity is connected with our ideas of | 
i 1 a beginning as well as of a model. The third may be con- | 

| structed on the same plan as that of the second, because 

} th they may both be referred ultimately to the idea of a begin- | 

‘ : (i: ning, which makes the first a model of every subsequent formal 

; i! arrangement of cyphers in a circle. | 
f : In any continuous series of such groups, the first form of 

: l the quadrated circle, independently of numbers, is the model 

ee) of every subsequent lineal form in the chain; it is the formal 

| beginning of the concatenation of cyphered circles; but the | 

( 1 numbers of the second circular table (with the exception of | 

: 

Hi | 

i ! 
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8) are like those of the first table, mathematical creations of | | 

the mind. The general idea of arranging them in a quinary : 
mode is part of the model-idea of form belonging to the first | 

MN table; but what numbers were to be so arranged, depended 

i upon the existence of the series, 3, 4, 5, 2, and 8, which was | } 

a fact altogether independent of 2, 4, 7, 1, 6, being previously 

arranged as they are in the first circle. f 
Now, as the whole series is exhausted in the construction I 

of the two circular tables, the second table is more likely to be 

the exact model of the special method of arranging numerical / 

i relations in subsequent tables; and the difference between the | 

other links of the chain, or between them and the second, 

: may be expected to be an arithmetically created difference, | 
because the mathematical progression is completed in the \ 

second circular table. When we construct a series of such H | 

numerical circles upon the model of the second, we find an | 

arithmetical scheme of numeration running down the line of | 

polar diameters, and a separate and distinct geometrical de- i \ 
velopment upon each independent equatorial diameter. i 

0 There is no idea of multiplication in the equatorial dia- 1 

meter of the first circle: 1+6=7 is the antagonist numerical i 1 
idea of 2x4=8, both being on the equatorial diameters ; i \ 

" while 2, 4, is the contrast of 3, 4, 5, on the polar diameters. H : 

Multiplication and arithmetical progression are new ideas Ne 
developed as numerical emblems of operations in time in the ) | 

second circle and not in the first; for the adjustment of i | 

fractional parts of a whole, originally imaged by the division ie J 
or subdivision of unity, does not convey the idea of multipli- i : | 

cation, until it is accompanied by the development of an a, 
’ arithmetical succession. i 

The first circular table is constructed without the imagined | 

: assistance of the spherical form: in its polar direction it is | 

VES numbered in accordance with the division of the i 

| single circle into semicircles and quadrants, which ' 

\ are the leading forms generated by such a divi- inal 
D248 sion; in its equatorial direction it is numbered y 

in accordance with the septuple combination of circles, and i 

the obvious division of that combination into a central and a | 

HY 
iH 
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/) circumferential portion. Thus the five cyphers inscribed in 
| ; the first table represent leading formal ideas of a most simple 

. character, which are generated by our meditating upon a 

i superficial circle, and a superficial combination of seven 
b circles. 

I But the second circular table is constructed by using a 

H series of numbers which follow each other in the same suc- 
q Zo cession, 3, 4, 5, 2, whether they grow out of the 

i ( Se) septuple combination of circles, or the three dis- 
j tinct forms of spherical combination. If we re- 

} = gard them as the creatures of our meditation on 

ft | spherical combination, we give the second circular table a 

H much more complicated character than we assign to the first. | 
i Three is the numerical sign of three spheres in triangular 

i contact, but such a combination is not productive of an idea 
i of solidity: it is true that the sphere itself may be called a 
1 solid: but that the elementary atom in the material world is 
} solid, seems very problematical. Yet the complication of 

i three spheres in superficial contact is different from that of 

i three circles in a similar contiguity; and it offers the transition- 
| H idea between our notions of superficial and solid properties | 

fi in the abstract. 

| iM Solidity, however, cannot be treated as the necessary pro- 

i perty of a combination of spheres, until four spheres are in 
; ly contiguity, as they must be, when three spheres are placed | 

| ih under or above one, which would be in contact with them all : 
Hg but supposing a fifth sphere were placed on the other side of | 

{ i) tho original triangular space between the three, and opposite 

| } the fourth sphere,—in that case five would be the numerical 

ih term suggested by such a combination. } 

) {| Thus the two numbers 4 and 5 are both emblematic of the 

| idea of similar operations, and in that respect they differ from 

: b 3, which accompanies the transition-idea of something be- 
i ih) tween circular and spherical combination. Two and eight 

; i are both originated arithmetically in the series, but two 

tee Mi only has reference to a combination of integers in this table ; 

i because it is the number of a distinct quantity in a combina- 
: iif tion consisting of distinct spheres. In the septuple figure 

hi | 

| | 
| 
fi 
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one was the arithmetical idea suggested by the central circle ; | 

in the combined solid of jive spheres, 2 is the sign of the : 

quantity added to the original transition form of three | 
} spheres. Hence ¢wo may be itself a sort of secondary or y 

contingent term, as regards the class of numbers which are | | 

generated by mathematical ideas of form. | 

} Finally, eight is both a mathematical and an arithmetical 

conception; that number does not express the sum total of 

the constituent integral parts, of the septuple combination of Wi 

' circles, or of the quadruple and quintuple solids of spheres. | 
Hight, therefore, the jirst arithmetical number (according to 

our progressive method), is the /ast cypher in the second 

i table, and connects it with all the subsequent arithmetical \ 

conceptions of the mind, which seem to be capable of exten- i 

sion in an infinite series. The appearance of eight in this ie 

circle is most appropriate, and in perfect accordance with the ' 

8 whole hypothesis: it connects the second circle with the | 

af third, as three connects the second table with the first ; both H \ 

8 and 8 are transition numbers; 3 indicates the transition Me 
from superficial to spherical combination, or from superficial I i, 

ia ideas to those of solidity: 8 marks the change of process | | 

from the formal to that sort of arithmetical meditation in 4] 
which human reason practically exerts itself, when busied } 

: with numerical conceptions. ae. 

Thus the only two numbers in the second table, which At | 
belong to the same order, are 4 and 5: but we have already | | 

{ seen, that the form which produced the idea of 4 in this it ol 

instance, is more regular and harmonious than that which i 

suggested 5. Four spheres, four equal sides, four external i i ) 
angles, convey a much more complete notion of a general a 

f type than five angles (of which two differ from the other | 

a three) and six sides; moreover as one diameter of the i 

f quintuple combination of spheres is longer than the others, i 

the solid figure thus produced is connected with wneven gene- al 

, ral conditions, which are not found in the combination of My 

tb: four spheres. i} 
Furthermore, as the place of 4 is at the centre of the | 

circular table, which location did not arise from any of the | 

48 | 
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: above considerations, we cannot ayoid being struck with the 

| abstract fitness of this sign of quantity for such a position. 

' A new class of things is brought under our consideration, 

| when we meditate on spherical combination; and a little 

, reflection will satisfy our reason that until we arrive at that 

q stage of thought, we are unable to connect our ideas of 

| material existence with those which we conceive of form. 

\ q Let the materialist be as dogmatic as he pleases, he is unable 

mT to gainsay the proposition, that the whole class of format 

| ideas, which are connected with superficial, but divested 

of solid, qualities, are entirely independent of our ordinary 

| notions of material conditions; while all material properties 

Hi and qualities which he can conceive, must be based upon them. 

i This is still more evident when we suppose the chemical atom 

i to be a hollow sphere. The second circular table is the first 

4 numerical representation of such a basis; and fowr is the 

i) number which appears there,—and is suggested by other 

i | formal considerations, as the most complete numerical type | 

| of material combination. 

Mt The nearer relationship between 4 and 5 in this table, 

4 | I! than between any others of its numbers, will be found to 

i coincide with an arithmetical progression in other tables; | 

i their central and Jower polar points, will always be the places | 

| ii of successive numbers; and we shall find 6 and 7 similarly | 

i] | placed in the third table,—8 and 9 in the fourth,—10 and 11 

! " in the fifth, &c. | 

‘a i Thus the numerical type at the centre will express the : 

f py double of the number, which is that of the table in the series, | 

i i in all groups except the first. We are not justified in ex- 

se | pecting to find the same sort of harmony in the first nu- 

f i | merical group: but as there is an evident connexion between 

| that group and the second, and between the second and 

1 every subsequent group, this difference in the method of ar- 

; li | rangement of the first and second groups, does not interfere 

: | with the general harmony of the whole progression. 

i — 
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. CHAPTER. IV. \ 

ON THE SELF-SUGGESTED CHAIN OF NUMERICAL CIRCLES 

I 
3 SECTION I. 

: On the formal application of the idea of a beginning to a series of numerical 

tables, when that idea is represented by the undivided and uncyphered 

ctreumference of a circle, \ } 

: Tue three most obvious coincidences in the arrangement of ie | 

the cyphers of our two circular numerical tables are found in 4 | 

the numbers placed at the upper poles of these | , 
circles, and at both extremities of their horizontal i 

CS) or equatorial diameters. | 
Ne re The upper polar number in the first table is 2: || % 
‘0 Faeemey im the second table it is 8. The left hand equa- i 4) 

. 1 torial number in the first table is 1: in the second ae 

et ee itis2. Theright hand equatorial number in the ui : 

EW first table is 7: in the second it is 8. i ; 

j ae x a4 These three striking instances of an arithmeti- \ } / 

2 cal progression indicate, that the groups are first H | 

" and second in relation to each other; but the appearance of ny i 

2 at the upper pole of the first circular table, and of 3 in the i 
: same place in the second, imply that there may be some ly y 

; antecedent circle in the ideal series, which will be the first | 

symbol of form, and the mathematical coincident of 1 in its t 

character of an emblem of undivided unity or totality. 1 

The blank cirele is in every respect the formal type of this He 
tl idea. According to our hypothesis, no sign of proportional H 

quantity will represent unity. There can be no apparent i 
pole or point in a circle where there is no diametrical line ; 

and in the first idea of the activity which describes the circu- i h 

lar image, the diameter in motion is (as it were) invisible to | 

| 
Wl)
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i mind’s eye. Its rest is a condition necessary to its mani- 

i festation as a bisector of the circular area: although the 

i : idea of a bisection once developed, remains in the mind 

il | after the diameter has been again moved from the position | 

i | within the circle, where it was first supposed to haye been | 

q at rest,—still, that first cessation of motion was indispen- | 

t | sable in order to suggest the idea of a diameter in relation to 

| the circumference. 

| Hence it follows, that we are justified in conceiving the 

i idea of a circle, undivided by any diameter, as the first image | 

} | | of a complete enclosure of space ; and such being the case, | 

| | | we thereby attain no notion of a point on its circumference, 

I or within its area, on which a cypher should be inscribed. 

!) Our image is in itself an integral and absolute unity; it 

| 1 suggests no numerical idea of relative quantities, of the prac- 

q | tical division of an integer, or of the combination of integers. | 

i . Supposing such a blank circle to be the first emblem of a | 

i limited region of space, the first circular table of numbers | 

r must be considered as @ second in the general succession of 

| formal images, while the second table of numbers becomes a | 

a third in the succession of similar forms. But the second in 

qi this formal series develops original attributes of form, be- 

Hh cause although it repeats the circumferential outline of the 

Hi blank circle, and thus far is but the copy of the first, yet it | 

i | demonstrates the newly generated ideas of the diameters and 

i | radii of the semicircle and quadrant, as well as that of the 

| | | central point,—which five novelties are not apparent in the | 

Hh | circumscribed circular space at the head of the series. 

(I Hence it follows, that the three different ideas of a begin- 

i ning, which are suggested by meditating on the causes of } 

i physical phenomena, (and are connected with the existence 

\ of an aboriginal informal ether, or homogeneous material | | 

| substance without form,—of divisions of that substance into 

li distinct atoms, and the consequent development of form,— | 

: and of the manifestation of solid qualities in consequence of 

H the combination of these special material entities,) are sym- ; 

Hi | bolised by our three circles. The blank circle represents | 

: the totality of the material universe. The first cyphered 

i } 
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: circle is a symbol of the double process of its division into i 

parts, and of that general succession of physical phenomena | 
in relation to periods of time, which is connected with our . | 

abstract ideas of the gradual development of classes, genera, Ni 

and species. The second cyphered circle is an emblem of | 
practical solidity or of compact combinations of material 
atoms. This method of referring such mathematically ge- | 
nerated ideas to the physical world, is warranted by our ex- 

perience in chemical analysis, and physiological observation. } 
® But such an application of the general hypothesis must be | 

. deferred, until the abstract harmony of the numerical system | 

has been more fully investigated. | 
| | 

1 
; SECTION IL. i 

On the ideas of harmony which are suggested by the arithmetical considera- 4 

‘ tion of the cyphers inscribed in the two first circular groups of numbers. ; 

NotwitHstaNnDING the different modes of constructing the i 

: two tables in which we have inscribed the mathematically- 1 ; 

: originated numbers, these tables are almost counterparts of iy] \ 
each other, and they develop an antagonism of so regular a ia 

' character, that we infer the existence of a most intimate Hk } 

relationship between them. i } 
It has been already shown that the first table contains no i] | 

continuous arithmetical or geometrical succession, while the | | 

i second table exhibits them both. As regards form and num- i A 

ber, this is in itself the manifestation of a decided i 

i @ contrariety, but the antagonism is still further i NA | 

iB demonstrated in the relations between the nu- 

| ees merical values of the cyphers which are located f 

i Fae °t their corresponding poles. Where the num- 

i ‘ bers are odd in one circle, they are even in a i 
- 2 “eg similar position in the other: 2 and 4 in the first : i 

RY table are represented by 3 and 5 in the second ; ie 
a on es ] while 1 and 7 in the first are in the position i 

gil ah occupied in the second by 7 and 8, which ar- ‘ 

| rangement, when viewed laterally, develops the double arith- | 7 
| 

ll 

}
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| metical progression of 1, 2, and of 7, 8, on each side of the 
| . 
| compound figure. (@) 

| Although the numbers on the coinciding diameters of the 
two circular tables differ to such an extent, they offer similar 

| x 
; | sums total. 146+7=2+4+8=14, and 2+6+4=34+4+5=12. 

i} | Yet the five numbers of each circle produce different totals ; | 

i because 2+1+4+6+7=20, while 3+24+5+4+8=22. This 

me) unexpected result is owing to the quantity expressed by the 

I central cypher in each circle, which is larger in one than in 
i the other. Hence the difference is to be attributed to a 

I. change in the formal relations of the cyphers inscribed on | 

it | the two diameters of each circle: when the central numbers 
Hh are reckoned twice, each polar diameter offers a total of 12, | 

| and each equatorial diameter gives a total of 14, so that each } 
i entire group would, under such a formal method of computa- 
i tion, suggest the idea of 26; although the ordinary arith- 

i) | 
| (@ It will be found in a subse- placed by 2, and 7 is replaced by 

Mt) quent part of the work, that there is 8,—theactual progression commences 
i always a harmony between 1 and 7, with 2, and advances by sixes, as 8, 

i, and that the abstract progression 14, 20, 26, 32, 38,44. The result of 
I which is constantly paramount, de- this method is, that the octave of 2, in 
i pends upon both 7 and 1 being terms such a progression, is 44: and it will 
i of unity. This truth is of course to be proved hereafter, that there is a 

it be traced to the original relations natural relation between 4, the cen- | 
My between the single circle and the tral number of the second table (the | 

ik septuple combination of circleswhich term of quantity in regard to the | 
! H most resembles it; for both these most perfectly harmonious combina- 
( Hi formal ideas were concerned in the tion of spheres), and 44; so that our 
i yl creation of the series, 2, 4,7, 1, 6,3, convenient and artificial mode of 
i A 4, 5,2, The new progression based enumeration by units, tens, hundreds, 
/ Wi upon the relations between 1 and 7 &c., can be shown to be abstractedly 

rm - advances. by sixes, in the following the most perfect. This truth will be 
t i order,—7, 13,19,25,&c. ; inthe com- demonstrated in many other cases: 

: plicated combinations which will be the ten-fold mode of increase will be 
i presented to the reader in the next exemplified still more wonderfully 

f HT chapter, he will always observe a by the formal arrangement of cir- 
th harmony depending upon a com- cular numerical tables, which are 
il parison between tables, or links in constructed on the same model as the 
i the chain which hold this relation to second group now under considera- 

‘ i each other. tion, where 66 will be developed as 
i Another important truth is demon- 44 is in the present instance. But it 

/ ki strated in the above formal arrange- would be perplexing the reader to 
Lion i ment of the four numbers 1,2,7,8,— enter upon this question before he 

‘al namely, that as the second table is has had an opportunity of studying 
a} the symbol of practical combination, the more simple truths about to be 

i where 1 or the term of umity is re- advanced in this and the next chapter. 

ii 
i on 
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metical mode of adding together the cyphers in each circle iy 
would develop the ideas of 20 and of 22. if 

This difference between the results of a formal and arith- | 
metical process of computation is interesting, because it sym- } 

Hy bolises the seeming paradox of the absolute or arithmetical i 
truth being opposed to the apparent or formal truth. It 

3 will be found that similar contrarieties are materialised in } 
the physical world, and that a formal mode of producing a | 

basis-idea of number is as dominant in the laws of chemical | 

proportion as the arithmetical mode is. | 
The motive, for instance, which seems to have determined, | 

; in nature, that a chemical particle should consist of twenty- 

H six ultimate atoms, might be attributed to the model idea | 

suggested by the formal mode of considering the numbers Wn | 
inscribed upon both diameters of a circular group, instead of H 

computing them according to the arithmetical mode of simple i 

addition, without reference to their respective positions in i" : 

the circle. j 
5 As the two quadrated circles are exactly alike, in so far as MY 

their formal relations are concerned, even to the extent of i b 

containing the same totals on their corresponding diametrical ae 

lines, while the simple arithmetical ideas suggested by the i 

totals of all the numbers in each entire group differ from | : 
each other,—we must regard these two cyphered circles as ni 

| the symbols both of similitude and dissimilarity. i | 
The similitude depends upon the form of the quadrated al 

cirele, and its diameters,—the dissimilarity upon that of the it " 

| undivided cirele without a diameter, which is the original ( 

formal basis of the most simple enclosure of space. There- ‘iW , 
‘ fore the older formal idea is connected with that of abstract e 

dissimilarity, when one of these groups of numbers is com- | 
pared with the other: and this notion is in harmony with 

' the obvious result of imagining the existence of any region Mi 
of space, distinct from infinite space, which is our first most ‘ 

3 complete formal idea of spacial contrariety. The mere lincar ( 

form does not even offer the image of a superficies, although i] 

it it also conveys the notion of a contrariety, when considered i) 
i in relation to infinity ; for the idea of a spacial region is not | 

X |
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ii | 
i generated in the mind by the conception of a linear distance 

between two points. 
Thus the harmony of the system now under consideration 

i | is gradually developed as we advance in our synthesis. The 
i | application of ideas of distinet numbers to those of form, is 
| the counterpart of the application of formal ideas to that of 

| space. But all our ideas of numbers are derived from 
i forms, (as 1 is the numerical representative of a single circle 

| capable of division, but as yet undivided, while 7 represents 

- the form of circular combination the most resembling the 

| original circle,—also a divisible form as yet undivided), these 

i | two numbers 1 and 7 are the counterparts of each other, 

i both representing totality. It is therefore in perfect con- 
| sonance with such a notion, that the simple arithmetical 

i addition of all the quantities denoted by the five cyphers in 

\ a circle (without reference to the mode in which they are 
| distributed within that form) should be the arithmetical pro- 

i cess corresponding with the simplest mathematical process of 

generating the idea of a circular cirewmference. 

| Finally, the dividing mode of reckoning the cyphers by | 

it threes, because they are distributed on the diametrical lines | 

ih of circles, which is a more mathematical method than that 

i of adding together all the five cyphers of each circle,—is a 

I process which holds a relation to the pure mathematical 

i process of bisecting and quadrating the circle itself, and of 
ty | considering the component parts of the septuple combination 

hi of circles, as separate integers. 
{ i Now, applying these premises to our figure of three circles, 

| ij we may consider the first which images form without number, | 

} to be the basis of the system ;—the second to be its copy as 

I regards the circumferential outline, but to have original 
) qualities as regards the divisibility of the area, and therefore 

\ to be the first cyphered circle ;—the third to be the copy of 

: Het the second, as regards all formal qualities, but to exhibit 

} | within itself the development of the new arithmetical power 

\ ii of multiplication, and therefore to be the beginning of a 

i new subordinate series. | 

i The second numerical table, 7.¢. the third formal circle, 

| 
if | f | 
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may therefore be considered the model of any succeeding wi 

groups of numbers, which are to be constructed upon pure t | 

arithmetical principles. Not only shall we find that a series | 

of eyphered circles, which are constituted in accordance with 4 

such a model, offer surprising formal and numerical har- | 

monies,—but that the first table of numbers holds a peculiar WF 

relation to them all, which is the counterpart of that of the 

blank circle to all other formal figures derived from it,— 

or of that of the numerical emblem of unity, be it 1 or 7, to 

every other idea of numerical progression suggested by our | 

method, whether it be generated mathematically or by an | 

arithmetical process. 

It may also be proved, that this mode of considering num- 

bers will develop a most powerful system of logarithms, of so . 

varied a character that the value of the same eypher is dif- | 

ferent in each circle when compared with a common standard i 

of proportion. iW 

{ But the object which first suggested the enquiry is fully in 

attained ; and it may be assumed by the observing naturalist, 

that this series of eyphered circles has been in the conception ae 

‘ of the great ordainer of the physical world, as regards the qi , 

f chemical, astronomical, and physiological laws, in accordance ea 

with which all its phenomena are made manifest. i ’ 4 
| j 

SECTION III. ( hy , 
; 

7 On the method of constructing @ continuous series of circular numerical | | 

tables, which commences with a blank circle representing the idea of in 

spacial unity, but which may be infinitely extended, when it represents an } 

unending development of new numerical ideas. Hi 

Iv hag been already demonstrated that the cyphers in our 

second circular group develop a progression which is more re- i 

gular than that of the first. Its polar and horizontal diame- | 

trical lines indicate the directions of two sorts of numerical } 
j 

i 
/ 
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| succession: that of 3, 4, 5, is complete in itself as part of an 
' arithmetical series; while the other, 2, 4, 8, is perfect as a 

ii | geometrical one. 
| The horizontal succession exhibits an operation in multi- 

plication which may either be the duplication of 2, and the 
| subsequent multiplication of that number and the product } 

Hi into each other,—or the process of squaring and cubing 2. 
i But no number except 2 can be so treated: if 3 be both 

ae | doubled and squared, the result will be 6, according to one 
Hl method, and 9, according to the other. Hence it follows, 

Hi that since 3 X6=18 offers the idea of duplication as a basis- | 
| | principle which is more simple than that. of sguaring 3,—we 

i | are consistent in supposing that the second cypher in the 
iil horizontal line will always be the double of that to the 
‘| left, and in preferring the series 3, 6, 18, or 4, 8, 32, to 
i) 3, 9, 27, or to 4, 16, 64, when we proceed to construct a 
i) chain of circular groups of numbers by adopting the second 
i group as a model, and by applying duplication as the first 

HH I principle of power in a geometrical succession. 

| The complete harmony of the second group cannot be re- 
ii peated in any other group which may be constructed upon 
: the same model; because the arithmetical polar series must | 
4 be broken into two distinct parts, whether the central number 
Hi be the double or the square of the left-hand horizontal | 

\ number. 
' But the order of succession, as regards each entire group, 

. Wi is so self-evident, that any attempt to interfere with it, must 
i be treated as an abandonment of the fundamental principles 

f i of our theory: the upper polar number ought to be the formal 
hil indicator of the circle: the left-hand equatorial or horizontal | 

, ik | number should be the numerical indicator of the group. There- | 
|, fore we are obliged to consider 3 as the numerical indicator 

of the third group, 4 as that of the fourth, and so on; but 
’ ‘NY it will be found that when the double of that number is the 

i central eypher of the group, it arranges itself in a regular 
i He arithmetical series, in combination with its subsequent polar 

| Hl cypher, and that that lower polar number holds a similar | 
‘| arithmetical relation to the central cypher of the next group. | | 
ny | | 

| 
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Thus the general polar series in the chain, is confined to | i 

; the central and lower polar numbers of each group; but the i | 

upper polar number (having its own special attribute as the { 

- Sormal indicator of the circle) is not to be reckoned in this | } 

general arithmetical series of the connected poles; it is the | 

special indicator of each formal image in which all the five \ 
* numbers of the group are arranged in relation to other similar 

cyphered circles which constitute separate links in the chain. iN 
When the chain is constructed according to this method, ‘ 

the entire scheme is one harmonious system, complete in 

i ee itself as a whole, and capable of being consi- | 
(: ae dered as a concatenation of genera and species, | 

| at each individual cypher of which is in its proper " 

| De place as regards the cyphers in its immediate | 
f 2 bs 4) neighbourhood. l 

Cai If, for instance, we add together the upper ; 

= ae polar and the left-hand horizontal numbers of i % 

‘ ie ! the same circle, or its formal and numerical indi- i 

N ee cators, the product will be equal to its lower M | 
" a polar number. 3+2=5. 44+3=7. 5+4=9. ri i 
fl ; ‘When we add together the nwmerical indi- | 4 
at ee Ce eators of two adjoining circles, the product will ‘| i | 

Me pw always be equal to the lower polar number of the i ; 

i Jirst or upper circle. Thus 2, the left-hand cypher. of the me § 

second group, when added to 3, the corresponding eypher of i | 
the third group, gives 5 as the product, which is the lower ] | 

, polar number of the second or upper of these two groups. he 
: When we add together both the upper polar numbers of any i 

contiguous circles (such numbers being their formal indi- it 
| cators), the product will be equal to the /ower polar number a 

of the second or lowest of the two circles. Thus 4, the formal | 
indicator of the ¢hird group, added to 5, the formal indicator | 

| of the fourth group,—offers a total of 9, which is the lowest i 

polar number of the fourth group. i | 

' The complementary number of each group has peculiar } { 
formal properties of relation to the other numbers of the a 

: same circle, which offer an analogy to the relation existing i) 

iH 
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q between the nine original mathematical numbers, and the 

i tenth, in the primary series. (4) 
iW It has been already explained, that the complementary 

| number of each group may be obtained by doubling its nume- 
Me | . : : . : . 
i | rical indicator, and by afterwards multiplying it by the pro- 

| duct,—a process different from that of cubing the number. i | 7 E Ss > 
ne because the original process is that of simple duplication, 
| instead of the multiplication of a quantity into itself, or of 

Hi | squaring it. This mode of discovering the number which 

! completes the circle, is justified by the following harmonies : 
| 

ih Ist. It is equal to the total of all the circumferential num- 

if bers in the group immediately preceding it in the series. For 
Hi instance, 18, the complementary number of the third grow i 7 group, 

| is equal to all the circumferential numbers of the second 
! ! group, which are 83+2+5+8. Or 50, the complementary num- 
| 

i ‘| (0) Boethius informs us, that nine In one of these it has been shewn 
Hi apices or characters were used by that10 is the perfect formalised com- 

Wah) the Pythagoreans in their computa- plement of the whole series ; but this 
Hi) tions. The reason for this limitation only proves that the number which 
iit) of the quantity of figurative emblems is subsequent to the last in the series 
i of number, as basis signs, was con- will be the general complementary 
| sidered a mystery from the earliest term of the whole category. If there 
i times: but the decimal system of be but seven numbers, 8 will have | 
Hy arithmetic, in which the tenth term of similar properties. Therefore any 

iN quantity is the numerical representa- attempt to fix upon 10 as a perfect | 
ie | tive of an integer, and the commence- number upon such grounds will be 
ih ment of a new series, affords such nugatory. 
i practical advantages in computation, But in the chain of circles now / 

Hey that the method has been universally submitted to the reader, the decimal | 
ites allowed to prevail, and the tenth system develops itself as the result | 
Wah number is the modified representa- of an arrangement in which there 
Wi i tive of the original zero. are 9 distinct mathematical creations } 
rt Several curious experiments have of numerical ideas, without any 

t Wt been made upon the development of arithmetical progression as to the 
th 9, as the result of adding together, mode of their arrangement; and it 
| ] or substracting numbers from each may be reasonably assumed that the | 
He other, when nine cyphers beginning mystery in question is nothing more 
i with 1, and ending with 9, are ar- than the fact, that there are only 
ith ranged in an arithmetical succession. nine simple ideas of quantity attain- 
Hy able by this mode. Nevertheless, it | 

i a {oo is a fact of the greatest importance | 
hah ( jae a | in an abstract system of numbers, 

} hi al 8 gioi-) | t and it appears to have been a basis- 
ae Is | ae Ae 10 /-10 -10 principle in nature, that such a self- } 

i, ps suggested ruth should have been | af eco ie eeested truth should 1 1 
f re influential throughout the physical 

ip Sarancs TaN ra} world. 
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ber of the fifth group, is equal to all the circumferential iy) 

numbers of the fourth group, 5+4+9+32. } | 
2ndly. It is equal to the total of the three cyphers on the i 

horizontal diameter of the preceding circle, when that total i 
is added to the upper polar number of the group in question. 

For instance, 18, the complementary number of the third } 

group, is equal to 2+4+8, (the cyphers on. the horizontal ti 
diameter of the second group,) + 4: and four is the formal ki 
: . . . a | 
indicator of its own group. In the same manner, 50 in the Hy 

fifth group is equal to 4+8+ 32, of the fourth group, when i 

they are added to 6, the wpper polar number or formal indi- | 
eator of its own group. ; 

8rdly. When these two harmonies are duly considered, it 

will be found, that if we substitute the formal indicator or ht 

upper polar number of a succeeding group for the comple- i ! 
mentary number of any circle—the three horizontal cyphers Mt 
of that circle so changed, will offer a circle equal both to that | . 

of its three unchanged circwmferential numbers, and to the 4 
complementary circle of the preceding circle ; this coincidence i 
establishes a new harmony between ¢hree neighbouring groups. l i : 

For instance: if we substitute 6 (the formal denominator Ht 4 
. ‘i a) 

or upper polar number of the fifth group), for 32, the com- q 1 

plementary number of the fourth group ;—the total of three Hl ’ 
horizontal eyphers, 4+-8+6, will equal that of the cirewmfe- il i 

rential cyphers, 5+4+9; and either of these combinations in | ii) 
the fourth group, will equal 18, the complementary number i | 
of the preceding or third group. (¢) wh 

(c) When the distinct groups are consist of five distinct sorts of sub- i 
considered in relation to the atomic stance. The idea of transposition is i 
theory, it will be found that this me- sometimes extended to other num- fq 
thod of substituting one number for bers of the group; but the basis of e 
another is frequently realised in the the harmony will always be found a 
physical world; in those groups of in some single link or circle of the H 
the chain in which the complemen- chain; and the rules for transposing h 
tary number is of a high value, it the numbers are few and simple. Hi 
cannot be applicable to the quantity The fundamental principle in such a i " 
of ultimate atoms, which constitute case is that of opposite numbers being i 
each individual particle of simple the substitutes. Thus in the instance hal 
substances: therefore, some mode of before us, the last equatorial (or the in 
filling up the circle by substituting a complementary) cypher on the hori- a 
lower term of quantity for the com- zontal diameter of one circle is re- hy 
plementary number must have been placed by the first polar number, or i ! 
resorted to, if it be a fundamental that at the head of the succeeding 
condition that each group should circle. | 
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Such are the motives for constructing a chain of cyphers 

arranged in circular tables. The original type of the form 

H of the table,—the quantity of cyphers to be inscribed in each 

| circle,—the value of each cypher which is arranged in the 

i circle,—and the relative position of each cypher so located, 

i | are all determined by a systematic method of mathematical 

| | reasoning. The fancy or caprice of the human mind is never 
i | allowed to roam at large during the investigation. Nothing 

i is guessed at or taken for granted: a succession of formal 
i | images and of numerical ideas are gradually developed in the 

| imagination: and the only postulates are, space and time as 

! | media of action, and points in space as the objects capable of 
4 being moved ; while the idea of motion itself is accounted for 

i | as the offspring of our simple notion of the indefinable 

Mi now, (the present moment,) passing into the never-beginning 
" ! past. tis impossible to reason by a more searching method 
i of analysis. 
i So perfect is the harmony of the chain of numerical groups 
f thus constituted, that it is sufficient to know the position of 
i any one cypher in a circle, or to name its denominator ; all 

Mi its other numbers are immediately suggested by the rules 

Hi demonstrated above. 

eh Supposing we wish to construct the 67th group: its formal 

aH indicator is 68: its lower polar number is 68+67, or 135. Its | 

\ central number is formed either by doubling its numerical | 

Ay indicator, or by considering it as the predecessor of its 

! i lower polar number, 135, in a retrogressive arithmetical pro- 

iH gression; and it is 134. Its complementary number is 
tit) produced by multiplying the numerical indicator and the 
| } central number into each other: 67X134=8978. } 

i It follows, therefore, that the chain may be continued | 

i | infinitely, although it must have a beginning; this idea co- 
Al incides with the notion suggested by regarding the present 
Al moment in time as the commencement of a progression in the 
fr abstract, when we consider now in relation to the past. But | 

hl such an infinite extension cannot be referred to our notions | 

oa of spacial form, or to bodily locomotion in space, because we | 

: : commence our series of formal developments by supposing } 

i 
nh 
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: points to be at rest and incapable of generating any formal WA 
idea in their single or individual capacities, until they are | ) 

considered in connexion with ideas of motion, which are first 1A 
: . } 

suggested by the inevitable passage of the single present | | 

moment into the past. | | 
A little reflection will satisfy us, that the basis idea of a tt 

: succession, as regards the gradual development of numbers ) 
, (derived from form directly or indirectly), is one of time, not ; 

of space, although the numbers themselves and their arrange- rit 
: : ae ; 1 

ment in the chain of circles, depend ultimately on our | 
8 meditation upon formal considerations. The potential in- ih 

finite nature of the chain in one direction only, is of the i 
same limited character as that of the present moment, iif 
when considered in its relation either to the past or future; ! | 

y and this mode of limitation is the condition necessitated by i 
d its intimate connexion with our idea of a beginning, which am 

o : é 1 
must accompany every formal image, or series of such images. i 

i Notwithstanding the infinite quality of abstract progression i . 

af as regards time, the succession is limited in one direction i 

and has a beginning, when applied to the analysis of our | 
8 formal ideas. (@) mn \ 

(@ Theabove remarks may appear its epoch or distinct period of dura- H ; 
too metaphysical, but they demand _ tion, in relation to the general series ae 
the serious attention of the reader of numerical ideas, which succeed Wh 

7 before he applies the theory of num- each other in the imagination during iia 7, 
bers which is advanced in this work, the construction of the chain, or the ) fi 

. to the phenomena of the physical gradual development of special num- Ma? 
world. Matter in its informal homo- _ bers, out of which it is composed. Ap- ii 
geneous character maybe considered plying the analogy to the material hb a 

fi the antitype of space; and activity, world, in its fullest extent, we can i | 
vitality, or the moving principle, imagine a beginning of every class, i 

{ which pervades the universe, may be order, and subdivision of corporeal Mi 
an antitype of a continuously-passing forms and qualities, as well as an i 
moment. When these two typical end, and we are at last brought to a a 
objects of contemplation are brought consideration of infinite space itself, q 
together in our minds, in relation to as the universal medium of all cor- I 
points or regions of space, we attain poreal phenomena. But we are not } 

a ideas of formal portions of matter, Justified in supposing, that there ever i 
r which may be again referred to the was a period when the universal ho- i 

passing moment as the ultimate type mogeneous substance was simulta- i é 
of their activity. But the abstract neously at rest; therefore, our ideas } 
and infinite activity is, as it were, de- of the chain are only applicable to Hy 
graded and limited by its association distinct portions of that universal oc- ne 
with spacial conditions, and every  cupant of space. ' 

q number and group of numbers has Then, in regard to the passing | 

i 
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i | cea. ae 
| The end of the formal series is really connected with the 

| completion of the first quadrated circle in the chain ; for every 
i other subsequent circular form is its copy, so far as the 

mere formal arrangement of the five cyphers, attributed to 

j | each of them, is concerned. But the respective numerical 
| qualities of the cyphers themselves are determined by their 
| : . : ew: 

ne | progressive development, which is dependent on a division of 
| . . . . * . 

i | periods of time; and this accounts for the infinite nature of 
I i the advancing numerical series, which is connected with 

Hi formal ideas as regards its commencement,—but which con- 

i tinues its progression, after the conclusion of the process, 

i which suggested the original ideas of the two diameters, 

Wy and of the consequent quadrants of the circle. 

| Therefore every circle except the first and second, is a 
Mi y i 
Hh mere repetition of an original form: but every subsequent 
Vi . : : . : 
| group of numbers contains new arithmetical ideas; having 

i direct relations to the infinitely continuous activity of the 
{ | present flowing into the past. The fact of the series having a 

ny beginning, but no end, is thus accounted for: its beginning 

| is connected with our ideas of spacial division, because the 
a} first numbers are generated by formal images: its sub- 

a} . . . . : | 

i sequently infinite character is connected with our ideas of 
a the unceasing continuity of a passing moment in time, when } 
i the series advances without being the coincident of new | 

| 5 ee : 
| developments of form, or new divisions of the circular areas 

Hi which constitute the links of the chain. 
| 
i moment,—continuous motion, without some parts, and inactivity in others. } 
’ i the concomitant ideas of beginning As regards each part, the substance | 
Aa and end, must be its constant attri- may be in activity during one period, 

oan || bute; but if that be applied to the and in its homogeneous condition } 
Vi material universe as the type of a during another. 
Hit) first principle of material activity, it Hence it follows, that the Buddist 

Vi becomes connected with formal con- doctrines of succeeding epochs of rest 
il ditions, involving the ideas of begin- and activity, with respect to distinct | 

ial ning and end. This may be consi- portions of the material world, coin- | 
HH! dered in relation either to the whole cide with our most refined metaphy- | 
wt universe or to parts of the universe. sical ideas ; but the notion of a begin- 

| As regards the entire universe, it is ning and an end is not applicable i 
at H connected with formal activity in to the universe as a whole. 
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CHAPTER V. i | 7 

ON THE PRACTICAL APPLICATION OF THE CHAIN OF CYPHERED if 
CIRCLES TO ARITHMETICAL OPERATIONS. | | 

oe | 
: SECTION I. 

Hf General remarks on the self-suggested methods of applying the series of | 

numerical tables to the solution of complicated arithmetical problems. 

x Havine explained the method of constructing a connected 
S chain of circular numerical tables, we may proceed to con- | 

sider how they may be applied, practically, to the phenomena mat 

of the material world. But before this is done, it will be | | 

advisable to prove that this numerical system is capable of Mi 
f developing a much more complicated harmony, than that i ! 

which is obtained by comparing its contiguous circles with i . 
Q each other ; and it will be shown that the concatenated series id 

Y is not merely a barren display of arithmetical coincidences, mh 
like some of those mythic tables of numbers which were held | b 

abe in esteem by the cabalists and gnostics of antiquity, but q \ 

a perfect system of logarithms. ae 
When each circular table is detached from the chain, with i| ; 

i the object of connecting it with others in new relations of MM 7 

8 contiguity, its eyphers and their new positions will be found i | 

to suggest more complicated ideas of formal harmony. If, am 
for instance, the first table be placed in a central position, MA 

fs and the six following tables be arranged around it, as the AN 

ring of six circles is in the original septuple figure, we shall id 
discover a scheme of coincidences so wonderful, that we may | : 

‘ be almost induced to forget, that we are dealing with the ] 
immutable certainties of arithmetic. 

The same marvellous development of abstract harmony i 

will be the consequence of our supposing each of these nu- ‘| 
merical circles to represent a sphere, and its polar number to me 
be the value of the spherical axis, while the numbers on the ) 
circumference of the circle are transferred to the equator of Ht ! 
the sphere. When the primary solid combinations of four | | 

i 
a
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| 

\ and five spheres are imaged by the first four or five circular 

ti . tables brought into the requisite contact, the result will be 

i | the manifestation of new coincidences still more astonishing ; 

| | because the seeming accident of two cyphers originally distant 

i from each in the chain being placed in justaposition in the 
| new combination, will convert one of them into a decimal | 

| Sraction as regards the other, —while the new term of 

| quantity indicated by the two cyphers, will be equal to the 

oi sum total of several other cyphers which occupy some well 
| | defined portion of the same combination. 
HI Although this mode of applying the chain to our ideas of 

(| | solid combinations of spheres belongs to a more advanced 
Hi | stage of the theory, it may be cursorily adverted to here; } 

} 4 | because it leads to the development of a second chain, or a 

Hi subordinate series of connected tables, in which the addition 

\ i) of the original number 7 to another number, holds an analogy 

it to the first power of multiplication, which is that of doubling 
\ 

i" | any given number. 

i ans 
Vi 

hi SECTION IL | 
i On the development of a new numerical table, whose constituent cyphers are | 

i suggested, by supposing the four first numerical circles to be combined q 

Ha in a figure, which is based upon the idea of four spheres being brought 

| | | into contact in the form of the triangular solid. | 

| ny Ir the quadripartite solid of four spheres be the formal figure, 

‘ i to which we apply the four first numerical tables, relatively | 

a connected in such a way, that the fourth be placed upon 
I | wa the interstice between the three others, 
i | WA a (a) it will be found that 9, in that group, } 
Hl Ca a will hold such a relation of contiguity 

Hi) , “a 2 a to 4, the central cypher of the second | 

al ( aX 4 oe Ny group, that together, they will offer the 

‘ ee a) representation of the compound numeri- 

ay stone aon cal cypher of 49. | 

ne | i (a) The reason for this precise ar- the end of the next chapter may be 
Wi rangement, will be explained in a referred to by the reader during his } 
i ‘| subsequent chapter. ‘The plate at perusal of this. | 

| | i 
| | 
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This number 49 will equal the total of three sets of simple / 
ae cyphers,-—namely, 3+2+4+5, on the y 

0 a o feeeee visible portion of the second group,— en 
f e e 446+7 on the diameter of the third,— ] | | 

i Chan an and 5+4+49 on the semicircumference 

u ie of the fourth. | 

f But if the diameter of the third, and the semicireumference io | 

of the fourth groups, be combined formally, the result will be Ni | 

: the construction of a new semicircle: and when the cyphers | : 

on the semicircumference of the fourth group 5, 4, 9, are 

added together, and the product 18 is made a complementary I 

number,—it will be equal to the complementary number of the ; 

ie third group, the compound cypher of which number is not i 

visible in the figure. 
Now as the cyphers 3, 2, 5, 4, are those of the left-hand | 

n ee semicircle of the second group, the general formal i 
, ‘ i result will be the development of two semicircles i 

Gans containing eight cyphers, which are together equal Ra \ 

= to 49; and one of these semicircles will be on We 

my the left-hand of the second group, while the hi \. 
‘ a other will be on the right of the third group in | a 

Gag our chain. | ih 

But when we change the relative positions of these semi- ae 
; A circles, and combine them in such a i ; 

: See manner, that the polar diameter of the Gy) 
upper semicircle shall be identical with | | 

: REA the lorizontal diameter of the lower va 

semicircle, we attain the idea of a com- \) 

pound and complete circular group of he 'y 
" cyphers. The central cyphers of the We 

two circles 4, 6, will be combined, and ! 

their sum will be 10: the new lower polar number will be 9, in | 

consequence of 2 being added to 7 : and the new complement- i 
\ ary number will be 23, or the total of 5 and 18. The formal i 

je indicator will be 4, as would be the case in the third group i 4 

of the original series, and the new cypher the left of the a 3 

horizontal diameter will be 8, as it is in that table: but as i) 

4 regards the other three cyphers of the new group, they must Y | 

| i 

; A) 
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q be referred to the fourth original table; 9, the lower polar 

‘, number, holding the same position in them both, while the 

Hi | central number 10 is the substitute for 8, and the comple- 

| mentary number 23 represents 32. 

| When we compare this new table with the fourth group in 
| | yam the original series, it will be found, that 

i the totals of the cyphers on their corres- 

i es ponding left-hand semicircles, equal each 

me | EEA other, for 4+3+9+10=5+4+4+49+8, But 
Hi the difference between their complementary numbers, indi- 

il cates a remarkable change in the reversed position of the 

nA | simple component cyphers of 32, which are transposed as 23 : 
A a change which develops as wonderful a numerical harmony, 
hi as that which converted the single cyphers 4 and 9, into 49. 
i When we meditate upon the internal harmonies of this new 
\ | group, we discover that the total of the three cyphers on its 

| i polar diameter, is equal to its complementary number, be- 

Hi cause 4+10+9=23; while the same number 23 is attained 

il by first adding 7 to the left-hand numerical cypher 3, and, 
| thus producing 10 (the central cypher); and by afterwards 

| hi | doubling that central number, and adding the basis number 

Hi 3 to the product: 3+7=10, and 10x24+3=23. | 
i t Again, we find, that if we square 3 the basis-number, we 

it r have 9, the number at the lower pole; and if it be cubed, the | 

i) product is equal to the two remaining cyphers, or the cir- | 
ia cumference 23 and 4; for 3°=9, and 38=27. | 

mein This new circular table therefore exhibits a contrast, with 

i respect to the mode in which the arithmetical and geometri- 

mt eal progressions are arranged within it, when it is compared 

Tk i with the tables of the original chain. In eyery numerical | 
| circle of that chain except the first, the geometrical pro- 
il gression is found on the horizontal diameter ; in this table \ 

i it is on the circumference. | 

hy | 
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SECTION III. 
im 

On the method of constructing a secondary chain of circles, in which the 

JSirst formal blank circle of the original chain is represented by a numeri- 
1 cal table having seven as its numerical indicator. iP 

| 
It has been already demonstrated, that the numbers 1 and ] | 

B 
A 7 hold relations to each other throughout our system, and i”) 

: that the idea of wnity is intimately connected with the first | | 
t idea of number which is generated in the mind by the most Hi 

t compact combination of seven equal circles. | 
: . : HT 

Now supposing we construct a new chain of circular tables nt 
with the new group described in the last section as a model, Mn 

J we find, that when 7 is a constant quantity to be added to " ; 
that cypher in the groups of the original chain, which has | ( 
been termed its numerical indicator,—the central cyphers of | } 

i the groups constructed in accordance with such a method, | i 

2 will exhibit a regular series of numbers in an arithmetical es 

tl progression. This was not the case in the original chain, ha, \ 
5 : : ‘ i 

Ml because two successive numbers in an arithmetical progres- ee 

a sion were formed on the polar diameter of each of its circles, Ws 

bet and the central numbers advanced by twos : the central num- | \ 

ber of the second group there was 4, that of the third group ae 
E * . . a i i was 6,andsoon. Hence we are justified in calling the central | : 

th number of each group in the new series, a numerical indi- | 9 
i cator of that group. (6.) Ava |: 

The two leading harmonies of the new group, are :— aa 
Ist. An equality between the sum total of the three cyphers ae 

My 
i (8) As the idea of this new chain cypher is thus treated as the axis uf | 

ml is derived from the combination of nwmber, a peculiar class of harmonies Ni , 
‘ spherical forms, while that of the origi- will be developed, which cannot be e 

nal chain depended upon our notions otherwise attained. The central cy- ve 
in ofsuperfictal circles,it becomes neces- pher of a circle in the secondary i 

; sary to change the place of the polar chain, being in reality the substitute } 
diameter, and to convert it into an for both the horizontal and the polar Hy 
axis; and we shall be acting con- diameters of a circle in the original ! 
sistently in supposing the central chain, according to this method of i 
cypher of a circular group, when changing the place of the primary oe 
applied to a spherical form, to be an straight line which was the basis of \ 
axis number, while the four other all our formal and numerical ideas, — a 
cyphers will be on the equator of the we are obliged to consider it as an M | 
sphere. In a subsequent chapter it indicator of the group which repre- 
will be shown, that when the central sents a sphere. re 

| 

| 
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! on the diameter, hitherto called the polar diameter, and its 

| | complementary number. Thus, 4+10+9=23. 

! 2ndly. An equality between the complementary number, 

1 and another combination of cyphers, in which the left-hand 

i horizontal number, (hitherto called the numerical indicator 

i of the group) is added to twice the product, which was pre- 

a viously obtained by adding it to 7; thus: 3+7+10+3=25. 

we When these two harmonies are adopted as basis princi- 

oll ples, we may construct a series of numerical tables, in 

| which the cyphers hitherto called formal and numerical 

I indicators in the original chain,—remain unchanged, while 

tik | the central cyphers or new numerical indicators follow each 

Wy other in a continuous arithmetical progression. For instance, 

i in the next groups, the double arithmetical progression 

My Vee on the circumference will be 4, 5, and 5, 6; while 

| ¢ Se 2) the corresponding central cyphers or new nu- 

iH < ; yy merical indicators of the spheres will be 11, 

Hh 2 < 12. Besides, as the addition of 7 to 4 or 5, 

t fe cen will also produce 11 or 12, we obtain the same 

i j harmonies by this mode of calculation, as by con- 

i 2 sidering the central cyphers in an arithmetical 

Me succession, without references to the constant 

re quantity 7, which must be added to the number 

Mh on the left of the central point of the group. 

ih Proceding to the complementary numbers of each group, | 

ni we construct them by doubling the central number, and 

aE i t adding the cypher on its left to the product. Thus the com- 

a plementary numbers of the groups in which 11 and 12 are } 

i central, will be 26 and 29 respectively, because 11x2+4=26, | 

a and 12x2+5=29, . 
| Finally, the lowest number of each group, will be the 

i] difference between the complementary number, and the 

; i sum of its upper and central numbers; because it is one of 

a the fundamental harmonies, that the complementary num- 

i ber should equal the sum of the upper, central, and lower i 

{ My cyphers of the group in question. Therefore, where the 

| | complementary numbers are 26 and 29, the lower numbers / 

kt of these groups will be 10 and 11, because 26—5—11=10, 

! and 29—6—12=11. | 

i | 
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Hence it is evident that the relations between the central | 
and lower numbers in the groups of the two chains, are con- ] | 

traries, as may be seen by placing them side by side. The | 
relative position of the cyphers 10, 9, in the model group of | 
the second chain, is the opposite of that of 9, 10; which is | 
the order of the central and lower cyphers in one of the | 

original groups; and this mode of inversion as regards ; } | 

separate numbers, corresponds with that which makes the \ 
combined number 23, the substitute for 32. | 

This mode of constructing a series of spherical groups, 

demonstrates the important fact, that the addition of 7 to i 

the numerical indicator of any group in the original chain, 

corresponds with the duplication of that indicator, as regards \ 

; the general harmony of any pair of groups in the two chains lit { 
of numerical tables. It also follows that the chain of tables, ' 

I now under consideration, has the same subordinate or de- i 

I pendent character in relation to the original chain, as that "I . 

j of the first form of combined circles, (or of the septuple a \ 
figure), to the first simple form of a distinct enclosure of Pe 

1 space, namely that of a blank undivided, and uneyphered LM). f 

il circle, i 4 

: uit 
} ls 
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SECTION IV. il | 

On Hevhurmenies Getticen dhe. two lohaneio; manent ala che te teen ul} 
retrogressive method of applying our ideas of fractional numbers to those i ] 

of form, which lead us back to the first ideas of « beginning. ( 
=i ne 

‘WHEN we place the two chains in juxta-position, the har- | nN 

if monies which are made manifest, will furnish additional | 

{ evidence in favour of their most intimate relationship. ] 

The model group of the spherical or secondary chain, con- hi 
iu tains the cypher 10 as its central number, which equals 6+4, We 

lone the central cyphers of the two opposite semicircles of the 1" é 

second and third original groups, in which 49 was the sum iy 

3 total of all their cyphers (see page 55). But as it has been i) r 
ie already proved, that the second group in the original chain fe 
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was the model of the succeeding links or groups in that 
series, which were constructed by arranging arithmetically- 

| generated ideas of quantity in the same order, as its own 

H mathematically-generated numbers were arranged,—we ob- | 

serve a new idea of progression in the contrast between the 

two chains, because the third, and not the second group in 

' the secondary series, is the model. | 

The corresponding central cyphers of both the third groups 
are 6 and 10 respectively, thus demonstrating that those 

| two cyphers hold the same relation to each other as the term 
| | of unity and 7. This may be shown in the parallelism, be- 

cause it is possible to retrograde from the model group in 
| : the second chain having 10 at its centre, until we again 

| attain the idea of 1 as a fraction in our arithmetical pro- 
| gression, or as the lowest demonstrable part of the integer. 

| But the corresponding spacial idea in this instance, will | 

only be @ point in space, and not a complete form like that | 
| of the circular representative of the integer. In both chains 
} ri we lose the idea of a quadrated circle in the same relative 

i || position ; and although the parallelism exhibits numbers in 

t that group of the secondary series, which corresponds with the 
Wea | blank cirele in the other series, there are only four cyphers in 

i i its parallel combination, and the deficiency is such, that they 

tt can only be arranged in the fractional form of a diameter of 

| Hy of the circle, combined with one of its radii resting upon it 
a : at right angles to itself. In this form, there will be a cen- 

/ i tral number at the point of union, and that number will be 7. 

ht There will also be an upper and lower cypher, on either side 
| | of that at the centre: that above will be 1, and that below | 

a will be 6; while the complementary number will be 14. But 
f there will be no dateral numerical indicator here ; and this i 

! j ] tallies with the fact, that that idea is represented in the | 5 

corresponding circle of the first chain by the circumferential 
He || line of a blank undivided circle as the integral emblem of | 

} i solitary unity. When referred to the circular form, this | 

eh group can only image a semicircle. | 

M Since, therefore, the blank cirele in this case, is the formal 

if representative of an integer,—the number 7 at the centre | | | i I 

i 
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| of the parallel figure, is the representation of a fraction 

of such an integer, expressed in an emblem of a divisible i 

y numerical quantity. The result brings us back to the first | 

} relation between one circle and the compact combination My 

of seven equal circles, as connected formal ideas which gene- | 

rated all our notions of nnmber in the scheme. il 
This discovery coincides with another, namely, that 4, the i 

, central number of the second group in the original chain, has | } | 

‘ a two-fold power in this semi-circular figure ; we observe four 

cyphers in it, and their sum total is 23=147+6+14, or 7x4, Me 

But if we review our mode of synthesis in relation to the second i | | 
chain, we find that the arrangement of the four first circular | 
groups of numbers in the original chain, (so placed in re- HH 
lation to each other, that they represented 4 spheres,) was i 

the new starting point ;—that this suggested the idea of Wile, 

| 49 ;—that that sum was the total of three sets of cyphers \ | 

variously distributed in those groups, as regarded their dia- iH a 

4 metrical and semicircumferential lines ;—and that a new cir- | i ie 

cle was thereby offered to the imagination, with cyphers so i % 
arranged that it became the model of our second chain. | | 

{ If we continue the process of retrogression, we find that ig ty 
a the central 7 in the secondary series must be preceded by 6 i 

in the group above it, but that the upper cypher 1 disappears ; ik | ! 

therefore we are reduced to three cyphers only in the next i a 
fractional group, where 6 at the centre of the new group will i ] 
have 5 below it; while 11 to the left, will be the complement- i 

' ary number attained by the only possible process in such a i + 
“te ease (according to the conditions of the scheme,) that of \ 

adding 6 to 5. This and the remaining groups of the retro- ; ' 

gressive series of numbers, will only suggest the forms of a Wan 

sis rectangle (consisting of two straight lines,—one cypher being } q 
| at the angle, and one at each extremity of the lines)—or A 

\ of a quadrant of a circle. 
{ When we arrive eventually at 1 as the central fractional in- it 

, dicator, it is in the same condition of solitude numerically, ti 
as the blank circle was formally, and ceases to be an emblem a 

of comparison ; because 1 was the adjoining lower number in 
4 the group where the central number was 2. The retrogression 

(
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| of the arithmetical series, as regards the cypher dclow the 

i centre, isatanend, On this account there can be no com- 

i plementary cypher, because there can be no arithmetical 
i ° 
i process between numbers where only one exists; and the 

idea of a complementary number in our scheme is always 

| that of a product. ! e 
But such a mode of analysis reduces our ideas of form to a 

Me | single spacial point, which is a first principle having an abso- 
lute character of non-entity so far as the occupation of space 

| is concerned ; and it is impossible to push our enquiry far- 

} ther, as we have attained the idea of a beginning both in 
} th regard to form and number. In the other chain we com- 

: i mence with the image of a blank circle, which is a complete 

, | form ; but in this we end in such an absolute condition of 

| \ isolated solitude, that we cannot image the idea of limited 

| | distance, or of a straight line, which was necessary as an 

} element for the construction of the circle. (¢) 

| i (c) Unless we commenced our ised in the straight line, there is no 
i scheme with the postulate of the such difficulty; because they may ; 

hI existence of two spacial points, it create the idea of contrariety, when 
| l") would have been impossible to con- they are both supposed to move in 

‘i i struct any formal image; but as opposite directions ; and the notion of 
| ti the abstract idea of motion is sug- a limit is constant in the distance 

fe i gested by the present flowing into the between them; while the idea of con- 
t past, we may apply it to the spacial tinuousness is transferred from them 

iW quality of locomotion as regards a to the circumference of a circle. 
4 i single point. It is true, that by sud- Having thus accounted for the ori- 
F Wi denly applying rest (or the opposite gin of such ideas,—that of the limitis 
i of locomotion) to the moving point, transferred from the moving points to 

; th we obtain the image of a limited the circumference, and from their ac- 
‘i: ti straight line, and of one point at one tivity to their imactivity, as soon as 

ni of its ends, and of a second point at the object to be attained (namely, the } 
| it the other,—consequently of two points. construction of the circumference) is t 
| j But the difficulty in this case would completed. 

‘ be to discover the origin of an idea, When the rotating line has per- ! 
i which would suggest the mental pro- formed half a revolution, that ob- 

j i duction of a limit, because the ana- ject is attained. Therefore it is more | 
logy of the continuously passing pre- consistent with our whole scheme 

| sent offers no such abstract notion of of deducing ideas from those pre- 
i if rest, or of a cessation of motion. In viously in existence, to commence by 
| I" this respect, the vis inertie of un- supposing two points to be in motion } 
| ti ceasing motion is the only idea sug- as the primary development of ac- | 

a i gested. tivity in relation to space, than to | 

i HK When the two points are supposed determine arbitrarily upon some | 
i to be aboriginal elements, and their limit, which should be an impedi- } 

{ i relation of distance is to be formal- ment to the continued locomotion of 

Hi 
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] 
| Reverting to the harmonies between the two chains, we 

. find, that if we add 6 to the format indicator of any group | 
in the original chain, we obtain a product, which is the cen- j 

tral number of the corresponding group in the secondary j 

7 chain, 2+6=8, 83+6=9, 4+6=10, &e. This holds good it 

as regards the fractional groups above adverted to; because i 

the blank integral circle being considered as unity, the cen- | 

tral number of the corresponding fractional group is 7: but in | 

the preceding fractional groups, considered in a retrogressive | 

4 method, the number which indicates its distance from the | 

place of the integral unity must be subtracted from 7, until | 

we attain the ultimate numerical fraction of 1, which coin- in 

\ cides with the informal idea of a point in space, as has been i | 
just demonstrated,—and which also appears, when we sub- if 

| tract 6 from 7. (d) | | 
i 
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CHAPTER VI. i i 

ON THE IDEAS OF LOGARITHMS SUGGESTED BY COMPARING THE | | 
TWO CHAINS OF NUMERICAL CIRCLES. ; 

a | ‘Gh 

ut 
SECTION I. i 1 

; On the logarithmic relations between the numerical or formal indicators Nt | 

of each group in the original chain, and the sum total of the cyphers in i a 

any corresponding group in the secondary chain. ii 

WHEN we examine the relative positions of the cyphers in the i ; 

first quadrated circle of the original chain, we find 2 at its Hit 

upper pole as the formal indicator, and 1 on the left of the hori- mt { , 

zontal diameter, as its numerical indicator; while the sum | 

total of all its cyphers, or 20, may be considered a pro- i 

a single point in space. This is still comprehend this mode of reasoning if 
more evident, when we consider the more easily, when he turns back to 
continuous character of the passing the remarks on the possibility of ex- 
moment, which never can be at rest, tending the chain of circles in an ity 

and which generates the abstract infinite series. (See p.51.) i 

idea of a progression. The reader will (d) This retrogressive fractional | 
i 

: i 
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. portional quantity holding logarithmic relations to them both. 

| Therefore 2 and 1 both appear in this table in the double 

| capacities of symbols of 20, and of fractional parts of 20, | 

l when they are reckoned as distinct indices of tens, as wellas | 

constituent wnifs in the general combination. In the first 

capacity, they are strictly speaking logarithms. 

The only numerical idea connected with the blank or un- 

divided circle as an integer, is that which represents unity ; 

| and the same method of considering it as a logarithm, can 

only refer to fractional parts of such integer : but it does not 

| | take its place among them, in the same way as 2 and | do 

ti among the evident constituents of 20 in the succeeding 

| circle. 

' Still if this formal idea of unity be expressed by 1, and 

y hh that of duality be 2, as signs of a formal relation between the 

| first and second circles in the chain, it is evident that the 

fractional parts of the undivided circle ought to hold the 

} same progressive relation to the idea of 20, as 2 (in its ca- 

ii | pacity of formal indicator) does in the first quadrated circle. } 

\ Therefore 10 becomes the coincident denominator of frac- 

| tional division applicable in idea to the blank circle, although 

em it contains no cyphers. 
mae In the secondary chain we discover another formal system, 

/ in which the fractional division is denoted in numbers ; and 
L ' four cyphers, offering a total of 28, occupy a semicircular | 

i i area which is parallel to the blank circle. Hence we assume, 
ea that the fractional proportion in this instance (if expressed 

i, i in numbers,) will be as 10 to 28, while the semicircular form 

i i denotes, that in the general comparison, the blank circle of 
4 Mi one chain only represents a semicircle in the other ; accord- | 

| ding to this notion, a complete circle in the secondary chain 
\ iit gives 20 as the corresponding number of a single complete | 

ae i circle in the original chain, and 56 as the perfect fractional | 

i i] quantity of a whole circle in its own chain. | 

This is in accordance with the fact, that a complete circle 

| i method is shown in the plate ap- reader during the perusal of that and 

| | pended to the next chapter, which the present chapters. | 

| ought to be constantly before the 

if | 

i 
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in the original chain, is the first quadrated circular area, and | | 

the first which contains a group of cyphers. But we find | 

another order of logarithms in the secondary chain, in which 

i 7 represents 28, because the first eyphered circle of the 
original chain (offering 20, as a sum total,) corresponds with " 

the first complete circle in the secondary chain, where 7 is i 

: added to 28, and produces 35 instead of 56, which ought to i 

have been the sum of its cyphers, had they appeared in full, | | 

as 20 does in the other. Hence the numerical indicator 2, 

in the first quadrated circle of the original chain, is a loga- iI 

rithm of 20 in that chain, and of 56 in the other, where 7 is i 

f the logarithm of 28. Therefore 2 is itself a symbol of the Na 
secondary logarithm 7 doubled. | 

i When we advance in the parallelism, we find these two Ni 

sets of logarithms increasing in the following ratio: 2, 14; ih 

) 3, 21; 4, 28; 5,35, &c. But the simple numbers repre- wi 

sented by them advance in another ratio ; because 40 and 112, } 

; the totals, in the second pair of complete circles, develop the li ] 

power of duplication in regard to 20 and 56; while 60 and tt | ; 

168 in the third pair, only denote an increase according te We 

the laws of simple arithmetical progression, by the ad- | | | 

: dition of 20 to 40, and of 56 to 112; or of one integer to a 4) 

two. Such a difference is at once explained, when it is re- ij 
ferred to the formal idea of one circle being of necessity the i 1 j 

repetition of another to which it may be added, while it is Lie 

also the second in a continuous series. Hence the third circle Mi | 

is only the repetition of the half of the preceding compound it a 

: form of two circles, while the second is equal to the whole Int 
preceding one circle. This notion is expressed by the nu- (i 

: merical succession of 20, 40, 60, instead of 20, 40, 80, as Hae 

: regards the circles of the original chain. | 
When the idea is applied to the three companion circles iy 

‘ in the secondary chain, it appears as 28+7; 28+7x2; i 

28+7x8; which attributes a different logarithmic value to 4 
7, when that number is multiplied by 2, from its meaning i 

when it is not multiplied; because 7 represents 28 only in i 
the first complete group of the secondary chain ; but 7x2 vn) 
represents 28x38 in the second cirele of that ohain, while \ 

K |
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| 7X38 symbolises 285 in the third, and 7x4 is the symbol 
| , 
| of 28x7 in the fourth. Hence, as regards the general har- 

| mony, the additional 7 is the representative of only half a 
| circle in the first complete group of the secondary chain, but | 

| of a whole one in all the succeeding groups. | 

| These remarks justify the assertion that the numerical 
| indicator of each group in the original chain is the principal 

| logarithm of the numbers contained in that group, or in its 
| companion circle in the secondary chain, whether they be 
| represented by simple cyphers or by subordinate logarithmic 

i symbols: and as the blank circle of the original chain has no 
i numerical indicator, we can only figure it by 0 as a sign of 

} ! a formal unity ; although it may be supposed to be represented 
} by 10 in that chain, and i¢ is really represented by 28 in a 

parallel position in the secondary chain. (6.) 

H SECTION II. } 

i | On the subordinate logarithmic relations between cyphers in the same group, 
/ | and in corresponding groups of the two chains. 
aga | : : 2 ! 

\ : WHEN we examine the two chains with the object of dis- ! 

i i covering subordinate logarithmic relations between cyphers | 
Mi | 

j } (6) Upon these data the following table of equivalent proportions may be 
b i i constructed. ; 
i i) penal lceartis) «Firat Chain, Second Chain. | 

oa | OR sen 10 nee 28=7x4 
a fe 0a engage? x42 

iM) | Dine 40 wave | L127 X44 | 
i {| 3 eaenes 60 tenga 168=7 x4x6 
von Bose 80) eee x8 

i 5 peer 100 saeese 280=7 x4 x10 Hy 
| Go Gea esen Seis | See rb ! 

Me | WOE 40) so 7 x4 x14 i 
Y | Ain coerce, 160... 448=7x4x16 I 
am | OMe SO pee moot 4 x18 | 
aN || WO) ge) 200.9 5. 6007 «4x20 

f Ht It is worthy of remark that as 10 reference to the numbers 5 or 10, as 
! ii and 28 are the coefficients of 0, the as leading arithmetical cyphers ;— 

i above logarithmic series is entirely the basis of the whole system being | 
\ | one of decimals, although the cir- the mathematically-developed series, 
tat i cles have beenconstructed withoutany 2, 4, 7, 1, 6, 3, 4, 5, 2, 8. 

Hi : 
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of the same groups, or of the same pair of groups, we find | 

: that if 3, 6 on the horizontal diameter of the third cyphered ; 
: circle of the original chain be considered as 36, that number 

is equal to the sum total of 3+10+23 on the horizontal } 

diameter of the corresponding or model group of the other 
; chain. | 

The same beautiful harmony is found in the succeeding nt 

. pairs of cyphered circles, when 7, 14, 21, 28, or 7, 72, ; 

7x3, 7x4, are successively used as compensating numbers | 
in the groups of the secondary chain. 4, 8, or 48=4+11+ | 

e 26+7, and 5, 10, or 60=5+12+29+(7X2). This coincidence i 
: is constant, however the double series of cyphered circles iH 

: may be extended ; and it demonstrates, that when the nu- il 

merical indicator of any original group is doubled, the pro- i 
duct may be appended to it as a decimal fraction, provided i | 
it does not exceed 9, while the original cypher is the integral i} j 
number; but that when it equals or goes beyond 10, (as if 

happens when the original number exceeds 4,) the product i j | 

may be, in part, added to the integer. Therefore 6, 12 may if} } 

be treated as 72. | 
Thus in the second group, 2 is the logarithmic integer i } 

. representing 2°, while 4 only represents +45; the sum of the i | 
i fractions being 24. Likewise in the eighth group, 8 repre- Re 

sents £2, but 16 is only the logarithm of +4, the fractional \ B 
sum being 2. In these cases the basis numbers are 2 and i) ! 

8; but in the secondary chain we find 9 and 15 as central Ht 

cyphers of the corresponding groups, which may be also re- ii f 
ferred to these basis numbers 2 and 8, when 7 is added to i 

either of them. We 
Another logarithmic harmony between corresponding circles ae 

of the two chains, is of a more complicated character. We nn 

find that in the original chain the cyphers 3, 4, 5, 8, of the 4 

second group which are on its right hand semicircle, are equal ki 

to 20, and if we give its numerical indicator 2 on the other a 

semicircle the value of 20, the two semicircles may be sup- t 

8 posed to be formal components of one entire circle having a 1 

; the numerical value of 40. Therefore 2 has two values in | 

this case. As a general logarithm of the circle it is the i 

i at 
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| coefficient of 40; as a logarithmic constituent it only repre- | 

| sents 20. 

| Supposing 2, 4, 8, to be each a logarithmic representative | 
of 40, as a total of equal fractional parts, we find that the 

multipliers necessary will be 20, 10, 5, because 2x20=4 x10 

| =8%x5; and this develops the general power of 5, as the 

! lowest term of the increase, when it is applied to each cypher ! 
\ . on the horizontal diameter of that cirele. When the central 

} | 4 is multiplied by 2, and the complementary number 8 is 

multiplied by 4, we have the same result, 4x2+(8 x4)=40. f 
I But the most obvious method, and that which is in the 

} ! greatest consistency with our whole system, is to treat the ! 
: 1 complementary number 8 as a portion of the 40, or as 4, . 

| and the central 4 as the equivalent of 12, or of +2, in which | 
case 2 will represent 273. When it is remembered that 3, 

| (apparent in 4x3=12,) is the formal indicator of the group, 
such a mode of giving a different value to 2 and 4, while 

| | 8 is unchanged, appears to be in harmony with the general tt 
| fl scheme, and it may be adopted with modifications in every im 
\ it succeeding group of this chain. 

| i In the other chain all the cyphers 3,9, 8, 20, of the corres- 

| i ponding semicircle of the adjoining group, also equal 40 ; and , 
| { as the remaining cypher in it, or 2, is treated asa logarithm of | 

\ 40,—the two semicircles suggest the idea of 80 in the second- 

Hata ary chain, and the value of the complete circle there will | 

rani, be numerically the double of its counterpart. But if 2 : 

! F itself, be reckoned as part of a sum total, we find a total 

P of 42 in the second complete circle of the secondary chain. ‘ 
; Hi We have already seen that 42 in this instance may consist 

} | of two distinct sums, namely 28, and 7X2, in which 28 is a 

| I) a simple number, while 7 x 2 is a logarithmic one of a pecu- s 
: liarly compound character, since it is itself capable of sub- - 

j division, one 7 representing 28, and the other 28x2, or 56. 

: i (See table in page 66). Yet this complication may be / 
ee referred to its formal indicator, where there is a demon- Il 

\ | stration of three instead of two, as the term of the progression. : 
i In its mixed character, 42 appears in this group as the | ; 

i representative of 562, or of four times 28 ; and as such it | 

I 
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69 | 
i holds a fractional relation to 40, which has been developed | 

in so many different modes in the adjoining circle. | 

Hence we have the following logarithmic proportions : i 

2:20: 40:42: 284(7x2): 112. | 
As regards the next pair, in which 3 is the numerical indi- i 

cator, there is as perfect a system of logarithmic equivalents. { 

1 J The left-hand semicircle of this group in the original chain at 

| contains the cyphers 4,3, 7, 6, giving the same total of 20, 

bis as that found in the right-hand semicircle of the preceding | 

group; there its numerical indicator was 2; here it is 35 | 

hence arise the two successive products of 40 and 60, by i 

{ multiplication. But if 3 be considered as 30 in its capacity i 

ia of a subordinate logarithm, and 6 be also treated as 30, the ah 

multipliers 10, 5, are again developed as they were in the i 

| preceding circle. ii } 

When we treat 18 as 4§, or as a simple fractional number, | 

t and 3 as 29, the balance of 32 is found by doubling the cen- | 

| tral 6: and this method was adopted in the preceding group i aN | 

\ as the most consistent with the whole scheme. There how- ij i j 

ever, the central number 4 is multiplied by 3, and the pro- i ' | | 

‘ duct is necessary as a compensating balance, in order to make i ‘ f i 

| up the fractional 40. But in the group now under considera- x i | 
{ tion, the central cypher 8 offers a balance without being mul- i Mi | ; 

I tipled. For the equivalent of 80 is found by making 4 in that i i 
ill group a logarithm of 40 or 43, by treating its complement- an 
t) ary number 32 as a simple fractional number, %%, and by q 

il adding 8 in the same capacity, without multiplying it. Hence a 

sf 48-+fo+88=88- | i ; 
id In the fifth group, the central number disappears alto- ih} 4 

ns gether as a compensating quantity; for its numerical indi- aa 
eator, 5, will be a logarithm of 3%%,, and its complementary MW { 

a number, 50, will represent a similar quantity, in full, and | 

“ be the balance. HL 

i When we cease to look to the central number, for an I 

‘ : element of compensation, we are beginning a new series of i 

ia logarithmic proportions. In the sixth group of the original Hay 

yi chain, its numerical indicator is still the general logarithm i } ; 

: representing 120 ; but in its subordinate logarithmic capacity t 

. i 
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| it must no longer be decupled. If the total 120 be accounted 
\ for by adding the complementary number to the co-efficient | 
} of 6, that co-efficient will be only 48, and it may be attained 

by the operation of 68 instead of 6X10, which has been 
i hitherto the rule. } 

In the seventh group the balance 42 between 140 and its | 
| complementary number, 98, is attained by multiplying the y 

. numerical indicator by 6: for 7x6=42. In the eighth group, 
| 32, the balance between 160 and 128, equals 8x4. In the 

| . ninth, 180—162=18=9x2. And in the tenth, the comple- 
mentary number alone, or 200, is the fractional equivalent 

| j of that circle. 
i ; Hence we discover a new system of elimination which dis- | 

poses of the logarithmic properties of the central number, 
| and of that cypher itself in the series of the jirst five groups 5 

| | while the numerical indicator always represents tens. But in f 
the newt five groups, the numerical indicator has a regularly 

} \ diminishing logarithmic value, and at last disappears in its : 
i " compensating capacity in the tenth group, as the central 
| I number did in the fifth. ; 

| Thus it is evident that there are subordinate as well as 
i general logarithmic values attached to the numerical indi- 

cators of the groups, and indeed that every cypher on the . 
: \ horizontal diameter of a circle has many logarithmic values, / 
t I all of which are demonstrative of the complete harmony of ! 
i KF the whole scheme. | 

et 
ren | : 

f SECTION II. | 

; | On, the logarithmic relations between the incomplete groups of cyphers, ‘ 
ii which are produced by a retrogressive calculation of the elements of the | 

| i secondary chain. ! 
i i 

WW 
: i WHEN we direct our attention to the incomplete fractional i 
: i ideas, which precede the first complete circle of the secondary ie ds 

i chain, it will be found that this series consists of st groups - 
| j of cyphers, and of one solitary eypher which is the numerical - i 

i | 
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ef indicator of a single spacial point. Therefore, in this chain | 

‘ it would be incorrect to represent unity by 0, as is done in the j 

other ; its representative is 1; and this number is succeeded F 

by 2, 3, 4, 5, 6, 7, in an arithmetical progression, all which 1 

terms of the progression are the respective logarithms of | 
i the sums total of the cyphers in each of such incomplete | 

groups. This has been already proved in regard to 7 when lf 

considered as a logarithm of 28, or of the total of the four i 

cyphers of that semicircular category, which corresponds with } . 
: the formal unity, or blank circle of the original chain. MW 

i As the spacial point is the solitary and absolute begin- | | 
ning of the secondary chain, we are precluded from terming | 

. it a group or category; but the totals of the next jive frac- ii 

: tional groups may be considered in their formal capacities an 

as counterparts of each other, because their constituents in : 

each case are three cyphers. On the other hand, the seventh Wi 

or last incomplete group in the series which is parallel to the ! 1 
4 blank circle in the other chain, consists of four cyphers, and ii " | 

' on that account it must be treated in its formal relations as yi e 

; f a distinct figure. | 

' Now it will be found that if the numerical demonstrators an 
of each of these five groups be arranged in a complete circle, a 

A and the separate totals of the groups be placed in relative i | 
‘ positions in another circle,—two new circular tables will be Ny { q 

constructed, one of which is a logarithmic representation of ae 

: the other. a 

Let 2, 3, 4, 5, 6 be so placed that the cypher 2, is central i it 

to the others, and that 4 and 5 are at the two ends of a i \ 

polar diameter of a circle, while 3 and 6, are in similar posi- ih 

tions as regards the equatorial diameter. wh 

Next with respect to the totals of the cyphers in each of i { 

these five fractional groups,—if 6=2+1+3 of the second be id 
central in the other circle, 10=3+2+5 should be the left- f 

hand equatorial cypher represented in the logarithmic circle i it 

; by 8; 14=4+3+7 should be the upper polar number haying Hi 

j 4 as its logarithm; 18=5+4+9 should be the lower polar ' 
) cypher having 5 as its logarithm; and 22=6+5+11 should i 

F be the right-hand equatorial number represented in the loga- 

rithmic cirele by 6. 
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| On comparing the two circular tables thus arranged, it will ! 

: ; ae be seen that their pee totals are 
i . Be oe to each other as 20 to 70. But when 

i ey, fey, 70 is referred to 14, as a divisor, the 

ea product will be 5, or the number of | 

incomplete groups employed, each of which may be treated | 
in a formal capacity as a quadrant of a circle ; four of such i 

i quadrants will be numerically equal to 14x 4, or to 56,—the 

fractional value of a complete circle in the secondary chain. 

| Hence, as one of the cyphers is 14 at the upper pole, the ] 

| lower semicircle is the formal equivalent of the remainder, or 

| | of 56; and therefore, it corresponds with a complete circle 
| of the same chain. But as we have seen that throughout 

/ that series, 7 has a logarithmic value of 28,—Wwe are justified 

| in maintaining, that the semicircle in which 14 is located here, . 

| is like its opposite, the representative of a complete circle : / 
ii] supposing it be represented by a logarithm, while the other 

| semicircle contains 56, expressed in full. 

; | Therefore we arrive at the conclusion, that the new table, 

| composed of the combined fractional values of the 5 incom- : 

| 1 plete groups, is the compound or mixed numerical represen- 

| / tative of two complete circles in the secondary chain, or | 

ae of 4 
j Again, if we examine the parallelism between the chains, 

Ea || we observe that in the first pair cf complete circles, we have 
| } only 20 in one of these groups; while 28 added to the loga- 

a rithmic 7 (also 28), or 56, is the value of the other: this proves 

} it that the new circle, having a value of 112, must be the substi- 

| Ht Wz tute fora subsequent group of the second- | 
{ | os es ey 7 chain. New, if we consider the two . 7 

ee ey AX 1 yy new groups as the substitutes for the mes 

; K a ee second pair of quadrated circles, it will 

j i ee s ae woke a be found that we have as regular a suc- 

| Cr K i D. cession, when the new logarithmic group 

ea | eee ee vepresents the original second group, as i 

i if that original group remained there; and this is of more i 

Ih importance because the model group of the secondary chain i 

1 | is a part of the figure. ! 
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The total of the cyphers in the new group is 70, while i] 

that of the model or succeeding group is only 49. But we have | | 
seen that 56+(7X2)=70, while 28+(7x8)=49 ; and this j 

mode of dividing 70 and 49 produces the same co-efficient i 
{ 112, supposing 7 in both cases to represent 28. Hence both | 

| these groups are numerically equal to two complete groups | 

of the secondary chain, each of which has the value of 56; ! 

and we conelude that all the cyphers of the incomplete groups 
which make up the new circle, become the equivalents of the | 

; model group of the secondary chain. 

Then as regards the new logarithmic group, its right-hand 
semicircle contains the cyphers 4, 2, 5, 6, which equal 17, Ht 

the complementary cypher of the first complete group in the i 
secondary chain; but when this new circle of logarithms is | 
substituted for the second group in the original chain, as is aN 
the case here, we find the semicircular value of 17, preced- ill 

ing the cypher 18, of the third original group, while 22 i 

precedes 23 in the other chain, in the same position ; and the 1 i 

common difference between these two sets of cyphers, 17 and wit 

‘ 22, or 18 and 238, is 5, which is the quantity of incomplete | } 
groups or quadrants of a circle, employed to constitute the om 
new circle haying a value of 70, i ] 

But there is a relation between the logarithms 8, 2, 6, and { | : 
the geometrical series 3, 6, 18, which indicates a decided i } ! 

; contrariety ; because the logarithms 3, 2, 6, when multiplied ae 

into each other, produce 36, which is denoted in 3, 6; while at | 

on the other hand, 3+2+6=11, which 11 is the half of 22; f Hy? 

1 so that these three cyphers in the logarithmic table are con- 
. nected with the third original group by multiplication, and ithe 

j with the new compound group of fractions (which is the vi 
substitute for the companion circle of that third group), by | j } 

; addition. i 

r Not only, therefore, do we discover logarithmic relations Ht 
: between the incomplete groups, which are obtained by con- | 

? sidering the secondary chain as a retrogressive system, lead- : it 

= ing us back to the idea of an informal spacial unity; but i 

: we find that the fractions thus obtained are capable of syn- i 
thesis, and of constituting new proportional relations in i 

: | 
| 
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| 
regard to form, since they suggest the same formal idea (that | 

i of a complete circle), whether they be represented in full, as 

6, 10, 14, 18, 22, or by a logarithmic method, when such | 

| cyphers are symbolised by 2, 3, 4, 5, 6. (¢) | 

i 
(c) In concluding this first portion is no resemblance between the em- | 

of the treatise, which contains the blems, or between the modes of their 1 
| elementary rules for attaining the application, in the two cases. Every ! 
| idea of a general development of letter or hieroglyphical sign of a lan- \ 
: simple forms, and of coincident num- guage must have its own peculiar 
| bers,—the attention of the reader is formal churacter ; but the idea of any 

| called to the important fact, that not number exists in the mind indepen- 
only are such ideas of special terms dently of all those notions of form, 

| i} of quantity suggested, in a peculiar which may have suggested it in the 
' iif series, by our meditation upon the first instance, as well as of that of a 
} y possibility of imagining those of form cypher in which it may be denoted. 

Hi without reference to the material It is true, thatin human association, 
\ | world,—but that these very numbers theidea of a quantity must be commu- 

| themselves, when they are connected _ nicated (either audibly or in writing) ; 
| with such formal images, give birth by some special sign through an 

; | to ideas of new formal and numerical organ of sensation ; but the abstract : 
| harmonies. idea of a quantity, when referred to 
i Numbers denoted by cyphers, a locality in space (a point in one of 
| having abstract spacial relations to our circles), may have a particular ; 

| each other in the circular groups, value determined by that relation, i 
1 hold a sort of analogy to ordinary and be always present to the imagi- | 

} alphabetical characters; and the nation as a specific number in con- i 
whole system typifies our notion of a sequence of its position, although its i 

| v written language. But neither our spacial representative is a mere point. 
| i practical method of describing the The basis-notion of logarithmic re- / 

i a sounds of a language by written al- presentation is a due appreciation of | 
i phabetical signs, nor the more bar- this fact. The same formal image has ! 
\ barous mode of representing visible a different value according to its loca- | 

f i objects by hieroglyphies, can be said _ lity,in a perfectly harmonious system 
i } to resemble this mathematical plan of formal relations, although the re- 

| of framing point-like signs of quan- presentative cyphers are themselves 
i tity in circular tables; because there exactly alike. | 
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BOOK II. | 

ON THE HARMONY DEVELOPED BY APPLYING A 

MATHEMATICALLY-GENERATED SYSTEM OF i I 

NUMBERS TO THE ABSTRACT SERIES | 

OF FORMAL IMAGES, BY WHICH | ] 

THOSE NUMBERS WERE ORI- | ! 

GINALLY SUGGESTED. | 
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BOOK II. Vy 

= | 

INTRODUCTION. fie ae | 

As our simplest formal ideas of combination are those of a in 

plane figure composed of seven equal circles,—of a quadran- i . 
gular solid, composed of four spheres,—and of a pentagonal i 

six-sided solid, composed of five spheres,—we shall be pro- ii, 
ceeding systematically, when we apply the first seven, four, iy 

or five cyphered groups of the original chain of circles to i) 

these combinations. Hh) 
Enough has been already advanced in the first book, to } 

prove that the chain of cyphered groups develops one com- | ey 
plete scheme of numerical and formal harmonies. But so ' / 
many collateral ideas of proportion, and even of dynamical ie | 

laws, are suggested, when the above compound figures are i | 

constructed by combining these groups,—that it was deemed : y 
expedient to examine them in detail in this portion of the } : 

work, before the attention of the reader was directed to i | 

various methods of considering the groups of numbers, as i " 

models which have their influence throughout the material Hl | 
world, in relation to chemistry, physics, astronomy, and 1 q 

botanical or zoological physiology. a 
Should the reader be disposed to pass over the contents of Vi 

this second book, and proceed at once to the practical ap- 1 
plication of the abstract scheme, he may spare himself much | 

tedious meditation upon the arithmetical and formal pro- 
perties of the eyphered circles which are constructed on prin- ny 
ciples laid down in preceding chapters. But the treatise i 

would be incomplete without an attempt to demonstrate that ; ae 

the primary progression of the numbers 2, 4, 7, 1, 6, 3, 4, Mt 

5, 2, 8, is as much supported by the combination of the i 
| 

ie 

a



FH 
j i) 

\ 

i : 78 ; | 
| I 

} cyphered groups, when they are arranged in compact figures, 
| —as it is, when they succeed each other longitudinally as i 

links of a continuous chain of circles. 
} The general rule for combining them is,—that the horizontal 

| line of each cyphered circle should represent the direction of | 
a centripetal force, while the other or polar diameter in the 

| » same circle is the type of a continuous current ; because each 

| horizontal diameter exhibits a complete geometrical process (as 
| | regards the cyphers inscribed on it), while the cyphers on 

| the original or polar diameter are only a portion of a general 
\ | arithmetical series which is continued in a succession of 

} circles, and which may be extended infinitely as the chain 
hy itself may be. | 

| Hence it follows, that in every compact combination of 1 
| superficial circles, the complementary number, or that ex- 

| | pressing the highest quantity in the group, ought to be the a 
nearest to the central point of the general figure; and 

| although the central cypher is converted into an axis number, / 
| ; when the superficial circle is treated as the representative of me 

| a sphere (see note (6) p.57) while the four other cyphers of im x 
/ the group in question are all supposed to be inscribed on the 
Ve equatorial circumferential line of the sphere,—still the highest | 

Hi of those four numbers, or the complementary cypher of the 
i sphere, must be so placed that in the general figure it is the . 

: | cypher nearest the central point of the aggregate. 
j 1 It may be necessary to premise, that the application of the { 
i different groups of the chain of numbers to separate atoms Fe 

in the physical world, according to this method, is not ad- | 

| vanced as a model idea which has been literally or practically 
1 made manifest in nature; but as an exemplication of the | 

! perfect harmony of the abstract numerical scheme itself, even | 
| when it is so applied in theory. Every ultimate atom in each 

i Mf distinct molecule of a simple chemical substance, may be sup- I 
i : posed to bear a perfect resemblance to every other wltimate | . 

j 1 constituent of the same molecule. 
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BOOK II. 

| 

CHAP. I. i 
ON THE COMBINATION OF THE SUCCESSIVE GROUPS OF THE | 
ORIGINAL CHAIN OF CIRCLES, IN THE SEPTUPLE FIGURE WHICH ~« cy 

iE FIRST SUGGESTED THE IDEA OF THE NUMBER SEVEN. 

SECTION I. } | 

f On the general harmony of the septuple combination of eyphered circles, in ) 

relation to its diameter and its highest complementary number. ‘in| 

Ler us construct a septuple figure by making the first nu- Hh | 
| merical group of our original chain, the central circle,—and | 

by arranging the second, third, fourth, fifth, sixth, and seventh i) 

, round it, in the order in which they appear in the chain itself. 4) 

| The first or central circle of the general figure should be i ' 

so arranged as regards the others, that its polar diameter i | 
‘ should be on the same line as the equatorial diameter of the i) ! 

¢ second and fifth groups; while all the other groups should be ae 
connected with each other and with the first, in such a way j 

it that the direction of their equatorial diameters should be ah 

| towards the centre of the figure, while their polar diameters oH 

; should describe the outline of a hexagon, and typify a con- a 
tinuous current in one direction, returning into itself between j ] 

7 the upper polar point of the second group and the lower il " 

j pole of the seventh. if 

4 The highest equatorial numbers in all the groups, except iia 
Li Ba the first, will be expressed by the | I 

‘ pe a: eypher nearest the circumference V4 
‘i ee ' ON of the central circle, and become ih 

, (> ae portions of radii in the general ih i 
i PE ON ea. ae b he 
B so ce Se figure; but there will be only | 

1 Van a. aa ore unbroken diameter running nt 

f ek eon i ae } through the whole figure, and i 

Ne het Ne that will be made up of the hori- BE 
Sr ( en zontal diameter of the second group, ! 

eee —of the polar diameter of the first i 

| | q 

}
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| or central group,—and of the horizontal or equatorial diameter | 

t of the fifth group. } 
i). This line contains the cyphers 2, 4, 8; 2, 6, 4; 50, 10, 5; 

expressing a sum total‘of 91. When 7, which is the number | 
of circles in the figure, or the highest number in the central 

cirele, is added to 91, the product 98 is exactly equal to the | 
number expressed by the highest number in the figure, the 

| complementary number of the seventh group, 91+7=98. 
: We shall have occasion to examine this crowning coincidence 
i in the combinations of six other series of the septuple ar- 

| | rangement ; but before we apply other groups to the same 

: ! septuple relation of circles, let us fix upon a common test of 
| coincidence between each group of the external ring of circles 

| i and that of the internal circle in,the combination already 

j before us. 

i | ! As the /ast equatorial number in each group is invariably 

the highest, and has a fixed relation to the circumference of ] 

the central circle in this figure,—the constant test of co- / 

| ; incidence may be sought for in that relation. After having / 
| I examined it in the six cases contingent on the septuple com- 
: ! bination, we can proceed to the analysis of successive coin- 

; ik cidences between the great diameter and the seventh circle, 

} i. ’ in septuple combinations, when we construct similar figures / 

! | by bringing groups together which express higher ideas of | 

f i quantity than those found in the numbers of the first seven 

; ' tables of the chain. These two methods of displaying the 

} unexpected harmony of such combinations, prove that the : 

: | marvellous qualities of the original sevenfold combinations 

| \ are co-extensive with every attempt to connect the idea of | 

{ i that formal arrangement of circles with arithmetically-pro- | 
| duced numbers, however high such numbers may be. | 
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SECTION I. 

On the special coincidences between the complementary number of each group 

in the septuple combination, and the nearest eyphers in the central group. } 

Tue general coincidence between the first and second groups, 

or numerical circles, is so complete, that we want no special | 

; relations of coincidence to convince us of their intimate con- } 

i 2 nexion; still we find that 8, the highest number 

i of the second table, at its point of contact with 

a Ve os | the first, corresponds with the total of the two | 

eres nearest numbers in the first, 2+6=8. This is ; 

- aN the coincidence which we require. | 

) Loses g ee As regards the third group: y : 

n 18 is at the point of union between the first th 

and third numerical circles; it is also midway hea 
\ between 2 and 1, and opposite 6 in the central il 

a circle of the figure. Thus a new combination is | f 

: f ae formed in which the complementary number of d NI 

2 S the third group equals the double of the sum of iH { j 

f the three cyphers to which it is nearest. 18=1+2+6%2. ii 
Again, 18 is midway between 3+6 and 1+2+6, as a i : 

medial sum total, and it has the same aan 

mi ee position in that capacity as 6 itself holds * 

8 ( Us Ve in the central circle between 2 and 4. i ' 

Ne =) This idea of a medial sum total is one of nit 

Se the earliest suggestions of numbers in the He | 

first group. 2=6—4. 4 - 

a 5 As regards the fourth group : ih ) 

M fe } oe 32, its complementary number, is be- } i 

} ea tween 1 and 4 in the central cirele, but we eh 

ve e ei ee find the last coincidence reversed in this vn 

Ne Sy, instance: if we add together the other ! i ; 

SSaee three cyphers on the cireumference of the ik 

fourth group, and those on the equatorial diameter of the ae 

central group, we find 32 asa sum total. (5+4+9)+(1+6+7) t 
=32. HAA 

Again, if we add the sum of the cyphers, nearest 32 in the Tae 

central circle (1 +644=11), to the sum total of the similar 
M 

- 
| 
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| quadrant of the fourth table, which are 4+9+8=21, we find ] 

| the general total to be 32. This coincidence is perfectly | 
| harmonious, because 32 is a medial sum total between these | 

H similar portions of the first and fourth circular groups of | 
| numbers, notwithstanding the unpromising appearance of 11 1 

| | and 21, which are the respective totals of the cyphers so } 
in” situated. 

i As regards the fifth group. 
| The point of union between the circles is at the junction | 

| 1 of the polar diameter of one with the equatorial diameter of 
| | the other. The complementary number, 50, is a 
| t C) medial sum total between all the other numbers 

: ia ; of its own group and all except the upper polar 
| i) numbers of the first or central group. Thus— 
/ i < 64+10-+114+5=32) 55 

| ! 146+7+4=18 | } 

Here we find the eyphers representing 32 and | 
| 18 respectively, on the boundary lines of two separate semi- , 
| ! circular forms, as the last were on those of two quadrants. ! 
} | | A new harmony is thereby developed, and a further proof of ; 

| (4 the truth of our theory is made manifest, in form as well as ; 
! q in number : because the two corresponding quadrants of the 

! fourth and first tables are together equal to 32, the comple- 
4 mentary number of that fourth circular table, and these two 

hia | } quadrants are together equal to a semicirele, which is represented | 
i | as such by 32. ) 

ieee! ee In this instance we find 6+10+11+5= 
} wie 32 on the lower semicircle. of the fifth table ; | 

i iy el f_ and when it is added to the sum of those 1 
| Peewee cyphers on the corresponding semicircle of | 
AG 7 yi the central circular table, we perceive that | 

| me both sums together equal the complementary 
i I j number of the fifth group, which is 50, while | 

i I Pepe rae § the two formal semicircles are equal in : 

ie Ca superficial capacity to a complete circle. | 

i ie Now when we recollect that our ideas of 

i OT ey five, asa mathematically suggested quantity, i 

| ee) originated in the figure imaged by the cen- | 

Se tral and four contiguous circles, out of the | ‘ 

ty | 
| | 
: | 

| | 
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WB seven, which is precisely that formal quan- 

eG NY tity and shape which we have as yet ex- | 
5 a 7 amined,—the development of the new 

f eee suggestion, that the last or fifth nu- 

Ss vA " merical table should bring us back to the i } 

8 Ve x WH, two semicircles or entire circle, (while 

\ eee the last but one, or fourth, is connected } 

es we MY with the form of two quadrants or an } 

me ) entire semicircle) is in perfect accordance { 

} ae with the fact, that the numbers four and : 

it Jive have peculiar qualities in combination. Here indeed four 

y again appears in connexion with the guadrated division of | 

the circle, as it did at first; but it now connects itself with | . 

: two quadrants or a semicircle. But in the next groups we id 

find, that five—which was a younger numerical idea than that White) 

| of the fractional four, since it is the penultimate number | i 

suggested in the combination of seven distinct circles, or | 

: the value of five distinct spheres,—now connects itself with “a 1 | 

i, the form of wnity, or the whole circle. y 

The great diameter of the sevenfold combination is com- \ 

8 pletely developed in the figure composed of five of its con- haar 

tiguous circles; and as only half of each circular area is oan 
formally engaged in the production of 32+18=50, the dia- | | 

meter is virtually the limit of the combination. This phe- ha a 

tal nomenon is the more interesting, as it conveys the idea, that f | | 

although in its formal quality no individual circle, through es 
= which the diameter passes, is capable of division—yet in its ae 

: numerical character each of those circles may be bisected, “i \ 

3 and the special value of its semicircle may be taken into ik} 

i account in the general problem, as a formal quality. Hence ae 
t we arrive at the following conclusion, which, formally, would vm 

‘ be unattainable; namely, that the half of the figure composed | i 

y of seven circles has a most intimate relation to the original ‘i 

p circular type of unity, or one circle. ial 

It follows, also, that if jive be the influential number in } 

' reference to this incontestable truth, involving one half of the ih 

septuple combination of circles, ten will be its double, and ay i 

a will bear a numerical relation to the whole combination, ' 

i) 

ial
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| which consists of seven equal portions, each of which is in | 
| capable of division: nor is it the least harmonious result of 
| the whole problem, that 50, or 5x10, the indicator of the | 

| half multiplied into the whole, should be the complementary 
number of the two semicircles which are formally equally to | 

| | the whole circle. 
The result in a purely formal sense is, that the whole 

| figure of seven circles has a relation to to circles, because 
half that figure has a relation to one circle; and this tallies 

} | with the doctrine that we may refer all our ideas of form to 
| the motion of two points, at a fixed distance from each other, 

i | or of the imaginary straight line. It also reminds us of the 
: HN blank circle at the head of our original chain being the parallel 

h of a semicircle only, in the secondary chain. (See p. 66.) 
| But the two circles are themselves suggested by the one 

i ) j septuple combination of circles, in the long and complicated | 
| i process of mathematical and arithmetical thought, in which 
} | we have been involved. / 

As if every idea in connexion with this most marvellous ; 
/ | | display of abstract fitness was but part of the scheme, we 

| th find the idea of to in combination, (which we must remem- / 
; ber was first suggested by the remaining two cireles, when we 

| i supposed a subordinate figure of five out of seven circles—or | 
1k by the tio additions of a sphere to either side of triangular 

aie | | arrangement of three spheres)—we find this idea of two, as a 
Ria 1 numerator of distinct things, in the number of circles which 

; ey is to make up the whole combination, and to represent, as it 

/ 1 were, @ second arithmetical idea of five. 

1 i It appears in the same formal position as it did at first, | 
Ve but its characters are more complicated than they were then, 

7 | ! because it returns back to those formal associations of the 
! mind out of which it first arose. 

| : Arithmetically it has two characters here ; for it doubles 

aN i another number, while it is added to it. In one character it 
: i is productive of 10,—in the other of seven; while in its formal ’ 
; capacity, it exhibits two circles added to five others, but 

| 1 having the same effect as if the total of seven circles were | 
| } only five. i 
} a | 

i | 
i 
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In taking leave of the harmony between | 
the fifth and central groups of the figure, | 

we may observe a progression which is com- | | 

Wee yee plete in the fifth, in relation to the origi- | 
y nal circular form. | 

ee The joint numbers of the corresponding 

Re akc semicircles in the central and fifth tables of 

\S ) the combination, indicate the circular form. | 
es 18 +32=50. 

i The joint numbers of corresponding quad- 
fa rants in the central and fourth tables of the ; 

| combination indicate the semicircular form ; | 

Naas in this and the preceding instance the com- | 

vO plementary number expresses the total of the i | 

Coe numbers so employed. 11+21=82. | 

d The numbers of the quadrant in the cen- yi 

| tral circle, which are nearest the third table, | 

a ‘ and the radius at the equatorial diameter of Hh 

3 wick that table,—indicate the quadrant only, and ie 

ff ee the influence of the semi-diameter—or the | I 
, meee) two radii of the circle and the are of the hao 

i fam quadrant, which are represented by the com- i | 
: plementary number 18=9 +9. s | 

& The numbers of the single radius of the Wh 
: : central circle correspond with the comple- ay | 

3 mentary number in the second which is Es 

: se nearest it. 6+2=8. aa 

veo Thus we find four sets of numbers, indi- Ag) 

‘ : cating form. iW 

1. That between the first and second tables indicates the ie 

radius of the circle. Yi 

2. That between the first and third tables indicates the | | 

i quadrant depending on the radius. : 

m 3. That between the first and fourth tables indicates the i} 

semicirele. 4 ! 
4. That between the first and fifth tables indicates the na 

complete circle. Taye 
It is only in the union between the fourth or fifth tables ' i 

; tial
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| | and the first, that we find the type of a combination of to } 
formal enclosures of space ; in the third table we see that its 
radius is added to the quadrant of the first, which is indica- | 

| tive of that transition or mean between superficial and solid 
} qualities which has been already noticed. | 
| As regards the sixth group. j 

| Its complementary number 72 represents a sum total com- 
| Ve posed of all the other numbers of its own 
| (me vy = 1 table, and the duplicates of those of the 

| | oa ae adjoining quadrant in the central circle, 

iy Dae ON Thus 7-464 13-412=88) 25 
; i | ' fe My ) and 64447 x2=34 J“ 

| Sw Formally these numbers indicate one semi- 
! circle, and two quadrants, which are still only the respective 

| parts of one entire circle. 
\ ! This result, which is unexpected, seems to intimate, that | 

| after the first formal idea of the circle is regenerated by an / 
\! | arithmetical process, we cannot produce other circles in the . 

| 1 same fractional form; and this is proved by the obvious | 
t | constitution of the complementary number in the seventh | 

circular table, and the idea of a second circle to which it & 
Ve gives rise. 
on As regards the seventh group. 

| } } ee Its complementary number is equal to 

{ 4 ie WAN the total of the numbers on the nearest 
i ii Brae) semicircle of the central circle when doubled, } 
i | : ee Bae and of the other numbers on its own cir- | 

| ly “ 6 ) cumference also doubled. 

! i Se Central group...2+ 6-44 +7 X2==88) 96 4 | ; 
i Seventh group......8-+7+15 x 2=60 | i 

i I The numerical result is, that in regard to 98, we find two | 

i tabularly divided circles represented in these numbers ; those \ 

{ | belonging to the central group describe the duplication of 
: i its diameter as well as the circumference of its nearest semi- | 

| i circle; while those of the seventh group only indicate the 

a form of a double semicircumference: and the formal result in | : 

| the second case, is the reconstruction of only one complete | 

i | undivided circle. | 

Hh | 

| 
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In this combination we have the yalues of two circles, but | 

ls they are formally different: the numbers taken from the | 

seventh group do not inelude the central number, although, | 

when doubled, they suggest the duplication of the are i 

of a semicircle. Those, on the contrary, in the central 

group, include the central number, and suggest the formal | 
} idea of both diameters. As it has been already shown, that 

the formal idea of the centre is not generated, until the 

diameter is bisected, it seems a legitimate inference that, 

where 98 represents the total of two sets of numbers,—one } 

set including a central cypher, the other rejecting it,—that : 
which does not contain such a type of the central point, i 

should typify an undivided circular enclosure of space, or the | 
first imaginable figure, which has its place at the head of the a 

| chain of numerical tables, although it is the unnumbered | 

emblem of unity. pt 
Hence we discover that the first and seventh tables of | q 

numbers in their relations as parts of the septuple combina- ij | | 
tion, not only suggest the formal ideas of two distinct circles, ihe 

‘ but they lead us back to the original form of the blank super- q f 
ficies which was generated by the ideal motion of the straight ‘hie a 

line, and has been. the basis of all our speculations about ir] 

number or quantity. ie 

: A new idea of ¢wo offers itself here, in the two first num- \ % 
( bers of that progression, which is indicated at inl | 

‘ Co the upper pole of every circle in the chain except as 
the first ; and the perfection of the system is ad 

r still more marvellous, when it is recollected, that i \ 
this idea of two is precisely that which the first At 

number in it notifies—namely that the circle in rh 

the centre of the figure is the second in the chain, ah 

: but that the blank unnumbered circle is that out- ba 
a line of form which is first generated by our in- | i 

telligence in the ideal world. a 

4 Two here is not indicative of two similar things, like two | 

; points in space or two similar circles; but of two objects ha 
4 which are generically alike, but specifically unlike, while they \ : \ 

are still the first and second in a series, But the admirable | 

7 4)
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| | perfection of this return into the idea of two, appears in the } 

iy fact of its being the complement of all our previous reason- | 

ings mathematical and arithmetical. | 
. Thus we finish our examination of the cyphers of the seven 

cireles, by the resuscitation both of the single blank circle | 
| and the first model of the divided circle, in the contemplation | 

| of which we attained all our mathematical ideas of form and ! 

| : | number. But it may be inferred that the blank circle repre- 

sents the original combination of seven similar circles, which 

| ! was itself the primary idea of formal combination. The latest _ 

hi formal idea thus resuscitated, is that which first presented 

io itself to our contemplation, when we imagined the opposite 
| IR ideal motion of two points, connected by the lineal repre- | 

{ ) sentation of the fixed distance between them,—to have de- | 

. | | scribed the circumference of a circle. . 

| ps EEE 

ap | 
i SECTION III. 

/ On the coincidences between the successive septuple series, in which the first | 

/ ; : group of the chain is always central. 

\ if WuEN we replace the second numerical table by the eighth, 

} : Pam we find its complementary number, 128, equal to 

f \ (e ) twice the other numbers in that group, added 

Laas | & 4 ) to twice the circumferential numbers of the first 

| i ee or central group. 
! H i i Ae ie See ee ie? Od eee 

iW N | St BTOUP ..-..+-0006-2-- 1+ 4-+7X 26 

: i So In this instance the new formal idea suggested 

if by such an apportionment of the 128 differs from that which | 

ie is regenerated in the analysis of the complementary number 

of the seventh group, 98, so far as the progression is con- 

heal | cerned. 

iN There, the blank undivided cirele was typified by the cir- : 

/ cumferential numbers of the seventh group; and the divided | 

or quadrated and numbered circle was represented hy the | ake 

| duplication of cyphers selected from those of the first group in | 

! i the centre of the figure. Here, the first group in the same gene- | 
tie 

i \ 
] i 

tf
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ral position, is the type of two blank circles, because its cir- | 
cumferential numbers must be doubled in order to represent ! 
28 ; while the eighth group represents one quadrated and num- | 
bered circle, because the numbers on its upper semicircle 
must be doubled, and 100 will represent the two semicircles. H 

This appearance of 128, as a complementary number, | 

justifies our method of placing the first cyphered circle of 

the chain in the centre of the septuple figure, when a new or i | 

second series of external tables is about to be ranged round 
it: and we may infer, that the first circle must be repeated | 

: asa central constituent in every septuple series, however high | 

: the values of the other groups in it, may be. in 

; Another harmony of the eighth numerical circle, when it re- it . 
places the second in the septuple combination, proves that 7¢ \ 
as in its place there, instead of being central to the new series. hey 

We have alreadyseen that 50, the complementary number of ie 
| Ve the fifth group, suggested the formal idea i 

eas i = 4) of the perfeet cirele made up of two semi- { a 

ee ey) circles (sce pages 83, 84.) In this eighth nh 

a circle we find all its numbers (except ( 

(, 2 a the complementary number), equalling Hy 

Neel | 50, and presenting to the mind an idea i i 

h am of an entire circle, in relation to the | | ; 

! ¢ a Eh fifth. But the complementary number { | 

x ey of the eighth circle is 128, being the sum 4 

e See of 645+11+410 (the other numbers of | un 

the fifth vircle,) multiplied by four, which hae 
EN multiplier is the nearest cypher in the i \ 

\ f ) ra central cirele. 64+5+11+4+10X4=128. ae 

Wud Nee A Moreover there are four circles in the Ht 
me rae y; problem, if we suppose the central group ae 

; V eh me engaged in it; and the respective posi- a 

= 0 ae } tion of those circles is that of the sub- | ' 

; \ ordinate fourfold figure in the general sep- a 
eet See tuple union of seven circles, which first i 

suggested the idea of four, as indicative of so many units in 

: combination. 
Thus 128, in reference to the lower semicircle at the other 

. ah
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‘When we follow up the method (already adopted in this | 
: a section) of comparing the complementary cypher of the first : 

group in the third, fourth, fifth, sixth, and seventh series } 

of septuple combinations, or of the 14th, 20th, 26th, 32nd, | 

and 38th cyphered circles of the original chain,—we shall 

find each such complementary number holding @ regular pro- | 

gressive relation to the total of the other cyphers in its own | 
circle, but leaving a remainder, which may always be referred 
to the first cyphered circle of the chain, which circle ought | 
therefore to be central in every series. | 
aa For instance, 392, the complementary number Hy ) 

Le MW of the fourteenth group, with which the third i 

: K Mem scrics commences, is equal to four times the total | 
DZ of the other cyphers in that group, and to a re- i eX i 1h 

f ge mainder of 48. if 

Re / The successive development of this harmony is i \ y im 
a 2s follows, and the reason why 8 appears in all i 

, i I the remainders, is self-evident. ae 

( hey | 

f 
9 Complementary Other cyphers ii | | ) 

. number of the of the Remainder a ) 
commencing group. commencing group. a / 

AiSories= Wot) G = Sen oe on ity Gere erin ts VG 
2 do......... 128 = 9+ 8417416 x 2= 100 + 28 | 1 
3 do......... 392 = 15-4+14+4+29+4+28 x 4= 344+ 48 in 
4 douse. 800 = 21420441440 x 6 = 732 4+ 68 | | 
5 do..s0e 1852 = 27-+26453452 x 8 = 1264 + 88 a 
6 do......... 2048 = 334+32+4+65+64 x 10 = 1940 + 108 q ie 

: 7 do........ 2888 = 39+38-+77+76 x 12 = 2760 + 128 a 

Now when we apply the remainders to the first circle of ae 

the original chain, we find the following formal results. ye : 

1. In the first series there is the value of the complement- ! 

b ary number 7 of the first group, which was also the numeri- i 
cal indicator of the fractional semicircle, having a sum total H 

of 28, in the secondary chain. (See table in page 66). Hl 

2. In the second series, the remainder 28 either indicates H 
two blank circles, because all the circumferential numbers of i 

y the original first group being equal to 14, 28 refers to the 
duplication of that formal idea, (see first calculation in this 

i
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| i 
| section, page 88),—or one blank circle, when considered ac- 

cording to the mode of constructing parallel chains, as is 

| shown in the table, page 66. But in reference to the problem | 
| a immediately before us, it is the compound form of two undi- 

| ; vided but concentric circles, which may thus be treated as | 
} the constituents of the central portion of the double septu- | 

| ple figure. This idea of two equal circles in that concentric t 
| condition is one of our earliest conceptions, in regard to the 

| generation both of a second distinct circle, and of an ellipse. / 
| | (See section vi of the Introduction to the first Book). | 
| Hy 3. In the successive developments of the remainders : 
ayicay (after having passed the idea of duplication, as regards one  : 
} | septuple series placed upon another) we find the numerical / 

hy symbol of an important change: 48, 68, 88, are each capable / 
| of being divided into two distinct quantities, namely, the | 

| | original 28, and an additional quantity of 20, 40, or 60, which 
it is obtained as 20, 20x2, or 20x38. In relation to the sue- 

Bs, cessive septuple series, this demonstrates that we attain a dj 
! i limit as soon as we have reached the thirteenth group of the 
I original chain; and that we are thenceforward to consider 

i" the central group of a series, as the representative of a divi- 

| i ded circle instead of that blank circular enclosure of space, 
, which is suggested by the harmonies in the first and second 

\ i septuple series. 

| | Thus 48 equals 14x 2+20, or two sets of the four cireum- 
| i) ferential numbers of the first group, and one entire sum of 
H iB all its five cyphers ; while 68 appears to testify two blank, 

| | and two quadrated circles for the same reason. In the seventh 
i el series the number 128 may be applied in the same way to two 

‘i blank circles, and to five quadrated circles, each of which 

five has the numerical value of the first circle of the group. 
\ j When this abstract idea is brought to bear upon the | 

i atomic theory, it suggests the existence of a law which limits / 

| } i simple ultimate combination to forms having no more than two ' | 
; layers of atoms in their primary conditions,—as will be shown | 

in the Book, where this practical application of such doc- i. 
i trines to chemical laws, is enlarged upon. 

The main object, however, in introducing this notice of the | 
i | 

: | 

i aw 
i
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numbers at one end of the great diameter of the septuple | 
figure in different series, is to establish the principle in our | 
system of combination, which insists on the first group being i | 

repeated in every series; and the important corollary,—that } 

8 beginning from the second group, we proceed to construct a | 

seatuple ring, or succession of rings, out of circles taken from : | 

the chain by sixes; so that although the form is always that | i 
of seven circles, the central group is unchanged, when the : 

8 others are changed. We shall find, when this idea is:ma- | 

terialised, that the central circle represents something dis- 
5 tinet from the realisation of the other six: we have already in 

seen that a complete series of seven groups of numbers inelu- i | 

| ding the first, generates the new formal idea of a completely | 
bisected or quadrated circle, as well as a blank cireumferential hein 

enclosure of space: this notion becomes more palpable as il 

we advance in our enquiry, and prepares us for the hypo- ey 
| thesis, that any material combination, which appears to con- | | 

sist of fourteen atoms in this form, either contains a centre i i 

of two atoms which have ‘different qualities from the other " | 
twelve, or (although occupying the space geometrically be- | 
longing to fourteen) consists only of twelve, because the cen- ie 

tral portion capable of containing two such atoms, is void. | | | 
As it seems most probable, that such is the primitive form Hi I 

or basis of form, of the ultimate nitrogen molecule, in the via 

1 chemical world,—it is of importance to notice this abstract ii 
inference about the qualities of the first group developed in ay " 

every septuple combination of the cyphered circles of the ‘aa 
chain, as soon as it is suggested by our ideal creation of a | \ 

second seriés or layer of circles or cyphers, which may be ht 
placed above or below the first superficial series. It is IAN 
evident that at least two layers must be in contact to satisfy i) 

the conditions of atomic solidity, in regard to such a form. 
ig The examination of the relations between the seventh it. 

; cirele of a series and its great diameter, also affords evidence iit 

in support of the constant presence of the first group, as cen- t 

i tral to every szries. We have already seen that 91, the sum A 1 

total of the numbers on the great diameter of the first series, / 

Py
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} | (when added to the number of circles in the combination, 
| } which is 7), equals the complementary number of the seventh 

| group, which is 98. In this instance 7 is the index of unity ; 
| | but in the next series, 1 is the index of that series itself, as 
| i it is of the second place of cyphers in logarithms of numbers. 

| Now we find 439 to be the sum total of the numbers on 
il VIR the great diameter of the second septu- 

| i F HN pane, De series, (the first group retaining its | 
i Nee Meee position there), while the sum total of all | 

| 1 eed ea } the numbers in the seventh circle of that | 
MD | ( ls. Mey, series—the thirteenth group—is 418= 

| K ‘ | (14413 +27+264338). If to that sum | 
ik So we add the total of all the numbers in 

i} hs Le A the first group and the index of the series, 
| & 4 5 the balance is perfectly adjusted; 418+ 

i SE 20+1=439. 
| To follow up this examination in other series requires a 

} Hl more complicated process, the complication increasing with | 
the progression of the series, until we arrive at the cighth j 

} } } series, when the balance is adjusted by a comparatively sim- 
rt! ple operation; but throughout the progression this adjust- | 

| iF ment is complete, when some number or numbers of the first 
i Pl group or central circle are taken into the account (if it be | 

qi necessary to search beyond the seventh circle for a suitable 
H | cypher), and the indicator of the series is either added or | 

| hi subtracted. | 
h if When we calculate the relations of the great diameter and 

. seventh circle of the eighth series, we find a simplicity in the 
/ ie balance, which announces a new category, and tallies with 

| the fact that we have passed the square of the original seven, 
i or the quantity of 49 circles. We borrow nothing from t 

the central cirele in this case, although it is still the first i 
group of the chain of numbered circles, but we stand in need 

| d of the indicator of the series, which is the original number | 
: if seven ; it is used here as it was in the balance between the | 
t i great diameter and seventh circle of the first series. 

| In the eighth series : : 

| i 
| Aas
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The great diameter equals 8575, and is balanced as follows : | | 

1. The complementary number of the seventh circle or forty- | | 
ninth group, when doubled, is » +» 4802x2=9604 

i 2. The other numbers of the same group | 

; quadrupled (to be subtracted) give a ) 

negative sum totalof . . . . . 296x4=1184 | 

3. The upper polar number . . . = 50 8420(a) 
8 4. Thecentralnumber . . . . . = 98 | 

5. The indicator of the series . . = 7 . 

— 155 I 
= 155 ee | 

8575 ih 

Here we observe that the central number of the seventh | 

‘ Ben circle in the seventh series is 98, the identi- ; 

1 ie ee A ___ al cypher of the complementary number of | 
Nea vat circle in the first series. I) 

aA “ge a } We also find 50 at its upper pole, which i 

; If es i 7 Bes the complementary number of the fifth i ) ! 

Neate, circle in the first series, where it was the ‘ } : 

> See regenerator of a new formal idea of one . 

te ean perfect quadrated cirele, and the type of i 

: eal) a half series of seven circles. eu 
SE, The number 7 is the original term of the i | ! 

basis quantity in the septuple combination. We 
| Many beautiful developments of harmony crowd upon the i 

mind in meditating on these facts. The great diameters of { | " 

| the first and of the eighth series, the central number of the ae 

Jifticth circle or forty-ninth group, and the complementary iy \ 

number of the seventh group, are respectively related to each nh | 
other, in a manner which proves incontestably, that from first | bt 

to last, our theory of the original development of numerical a 

; ideas is abstract truth; and that the number seven, divided i | 

; into its portions of six and one, is the basis of a continued i 

(a) When we compare 4802 and 8420 in this problem, we discover an Li 
inversion of 48 and 02 which is very remarkable, considering the complex- if 

ity of the operation: 48 becomes 84, and 02 becomes 20. It suggests a } 
peculiar sort of fitness of every part of the system to every other part, hitherto | 
unnoticed. A more extraordinary development of this harmony produced 
by inversion is demonstrated in a subsequent chapter. ! 

rit
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| | ideal action, in which form begets numbers, and these num- 
ei. bers produce new forms, which again give rise to new ideas 
| of number; the alternation going on to such an extent as to | 

weary our powers of calculation. Still seven is the great 
1 numerical key of the mighty system: but next to seven in 
i importance is five; and ten its duplicate follows fice, while | 

| iF Sourteen connects the ideas of ten and seven, by the intervention i 
1 if of two and four. . 

. The whole of this progression, is the condensed summary 
} ] of our calculations. In the jirst series, or cirele, we find the 
| li basis of that which is represented in the eighth series or single 
Ba circle, 7 is the highest number in the first circle. 14x7 
i is the highest number of the first series. 98x49, or 14x 

N 7X7x7, is the highest number in the eighth series: yet 
| its produce 4802 has a most harmonious formal connexion 

| { with 5x10 and 147, when the first idea of formal combi- 
| nation which suggested the numerical idea of 7, is mado 

the governing principle of all subsequent caleulation, and of 
| our interpretation of the laws of natural arithmetic. | 

| 
| 

i) i | 
| | | 

i SECTION Iv. 

ty | On the harmony produced by combining the first and second septuple scries ) 
i i" of the original chain, in such a mode as to offer the appearance of a sin- ; 

i ti gle septuple series. 

} | Our idea of atomic or abstract solidity as regards the combi- 
} j nation of spheres, is not found in a single superficial septuple | 

} i figure. Two layers at least are necessary to formalise the | 
1 idea of a solid, and new relations of harmony are created by i 
if their juxtaposition. | 
| Let us construct two figures, arranging the first seven | , 

H i groups in one, and the next six, from the eighth to the tlir- | 
min | teenth (both inclusive), round the repetition of the first of | 

{ the chain in the other. 
i. Let us then suppose these two superficial figures laid upon 

} each other, in such a way that the opposite poles of their great ) 

i 

i | 

i | te ;
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| diameters should be in contact, so that the Jifth group in | 
| one figure might be wader or upon the eighth group, which is 

the second circle of the other. } 
This arrangement will reverse the direction of the polar 

EP current, and occasion its represen- 
Ee ee: ’ >» ae tation in the sequence of numbers i 

A. om } Gkegy to indicate opposite directions in i 
\ aS be Ce ie ) the two contiguous figures. To 
ea pe a if x So @ uso a familiar term, the one figure 

aS ere Js ee will be hinged on to the other, by I 
: ae yy 7 Gumcewes! the connexion between the fifth i CIN Yea s i 1 Se aa prameas °F lowest circle of one and the 

j eighth or highest circle of the other, in 
7 and these two leaves so connected mitt 

val must be supposed to be closed up- 
eg) ¢ Sa ie My on each other, so as to offer the } 

ne me >< a a4 image of only one septuple figure. i 
OS, ey The calculation of the cyphers ae | 

<{ GN of any two superincumbent circles, if 

cp ne s a} Will give a sum total indicative of ney 
Yaa harmony, and corroborative of the aul 

eo coincidences of the single super- ia 
S ficial figure. If the four first pairs ae ! 
in the consolidated ring be compared, it will be found that hi | 
each pair offers a common sum total of 82. | 

| The other two pairs have another common sum total of 18] 4 
118, and this tallies with the discovery that the fifth circle ‘as Pi 
in relation to the first (see p. 82), completes one formal idea tl \ 
of a new circle, while the remaining two, or the siath and ie 
seventh, belong to another special division of the figure. ai 

For instance, if we designate the groups by their numerical mn 
relation to the original chain. i 

The 2d contains 3+ 44 54 214) go | : ihe Wth<..ss38 12+11+423+4+22=68 | °~ i } ‘ The 3rd, 44 34 74 a 8+ 7+15+14 The 7th a The 10th, 11+10+21+20=62 } (7413-4 12425424 Thel2th if 
The 4th, 5+ 44 94 8=26) 0 11g {38= 7+ 6413412 The 6th 4 The 9th, 104+ 9+19+18=66 | | 80=14-++13-427-+26 Thel3th 
The oth contains 6+5+11+410=32) ., : f Whe Sth ......... 9+8-++17+416=650 | °~ 

i 
The complementary number is never taken into the account. tf 

oO | 

a
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" 
Now this numerical consolidation gives a new numerical 

i common value for those four pairs of circles which end formally 

| in the position occupied by the fifth group, and it has been | 
| already found that that group so situated gave a new formal 
it idea of a complete circle. We may therefore suppose that 
| | by bringing the two series of the septuple combination into | 

' contact, we have attained a compound form, which, so far as 
i ii its motety is concerned, is not only an emblem of abstract har- 
| mony, but is capable of being applied to the realisation of 

| , material solidity in the substantial world. 
H Ii This surmise is strengthened by the fact, that if we ar- 
Gyiegl" range the first four circles in the solid triangular form (sup- 

Hi posing them to be spheres), or the first five in the siv-sided ( 
i, solid, we shall find half 82, or the number 41, on every one 

of their sides; a coincidence so astonishing and unexpected, 
Hi that it almost induces a belief in the mystical qualities attri- 

i buted by the ancients to certain numbers. 
/ } However, the harmony of the whole figure of fourteen cir- } 

i cles is not at first satisfactory, because there are two sets of 
| circles in pairs; the one with the common number of 82, the | 
! ' other with that of 118. The attempt does not supply us | 

Ri with the idea of a general compound of numbered circles put | i 

together in the septuple form, and numerically balanced in | 
Hh all its pairs, which is the desideratum, more especially since 

| we have found the idea partially, in one part of the com- 
\ Ii bination. The solid combination of fourteen spheres num- 
; H bered as the thirteen circles are, would be numerically heavier | 

i, on one side than the other. ! 
} i It will, nevertheless, be found, that when seven such formal , 

at combinations are the constituents of a more complicated 
| f figure, the requisite equilibrium may be obtained, supposing 7 

all the eyphered groups of its central portion be the copies of | 
am || the first numbered circle in the original chain, 

aN It | a. | | ) 
4 i 

1 
= 
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: CHAPTER II. | 
ON THE HARMONY DEVELOPED BY COMBINING FORTY-NINE PAIRS 

OF CIRCLES IN A FIGURE, WHICH RESEMBLES AS NEARLY AS } 
‘ POSSIBLE THE FORM OF THE ORIGINAL SEPTUPLE COMBINATION. | 

SECTION I. 
| 

On the construction of a figure containing ninety-eight circles :—and on ia 
the disappearance of the uneven numerical results, which were the conse- i 
quence of treating each double septuple series composed of the first thirteen 1 
groups of the chain, as a distinet and independent figure. | 

THE constant prevalence of the number seven, and the power ie 
It of the septuple combination of circular forms in solving and Ah 
at analysing those complicated ideas of proportion, which hold a " | 

\ coincident relation to our ideas of number and form,—make Gt 
i) us reluctant to give up the hope of finding a harmony in that ! | | 

at figure, which may correspond with our notion of an ideal 11 
) even balance in weight throughout the arrangement. i | | 

That this is not to be obtained by placing a third septuple ea 
ra series or layer upon the other two, is self-evident: but if al 

we suppose fourteen spheres disposed in two connected sep- aes! 
rit tuple layers, as the central portion of a general figure, com- ‘al rn 

posed of seven such combinations of fourteen,—to hold the | \ 
ral same relation to the other six combinations, as the single cen- ) 

tral circle does to the other six single circles which surrounded va 
cog it in the simple septuple combination of circles,—we attain Hi, 

sof the idea of a form which does exhibit the required condition 1a 
of an even balance in the relations between the centre and i 
circumference, as well as between the different distinct por- ti 
tions of that circumference. 

In arranging the external hexagons (for the tangential I 
lines of each subordinate combination will eut each other in 
such a way as to suggest the hexagonal form), we should } 

4 
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: place the tangential lines common to their sixth and seventh 

| : circles, in connexion with the sides of the internal hexagon. 

I This will make the outside pairs of the whole figure have | 
| | a@ common numerical value of 82, while the central pair of | 

| each external hexagon will represent the common number 
| of 40, because each such separate portion of the figure will | 

consist of two copies of the first circle of the chain, which is | 

} i valued at 20. 
| | ; The internal hexagon will therefore be bordered by a hex- 

a agonal chain of twelve pairs, each having 118 as a common 

1 | | number. 

In order to remove the unevenness of the central hexagon, 

it; we must apply the principle already established about the 
) distinet nature of the central circle in the simple figure, to 

H | the centre of this general combination; each of the outer 

i circles of the central heaagon must represent the first cyphered 
group of the chain, or the second circle of the formal pro- 

{ gression; but the two central circles themselves must be the 

Hi counterparts of the first blank idea of circumferential form, 
} which is at the head of the chain. } 
Vi _ As two repetitions of the first group give a total of 40,— | 

the numerical value of the space occupied in the general | 

i figure by the central or internal double hexagon, thus modi- 
i | fied, will be exactly equal to that of the six central pairs of 
; i | the external hewagons, because it contains only six such pairs, j 

wie each representing the same common sum of 40. (a) | 

. ! (@ A plate representing this complicated figure, will be found at the end / 
j Nt of this chapter, and the reader is recommended to have it open before him | 

r ki during his perusal of the following calculations. | 

FT 
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SECTION IL. | 

On the general harmony made manifest, when the cyphers of the great com- i 

I pound figure of 98 circles are valued in different categories. 

Ist. Ir in our attempt to discover the general harmony of | 

this figure, we proceed from the circumference to the centre, | 

; we find, that each external pair of the entire combination, | ‘ 

contains the numerical value of 82; and as there are twenty- | 

four such pairs of spheres or circles, they give a total of | 

1968=82x 24, f 

There are twelve pairs of circles or spheres next within | 

: those on the outside, each of which has the numerical value of 

118. Thorefore the total of their cyphers is 1416=118 x12. | 

: There are six pairs in the internal hexagon, and the same | 

quantity in the external hexagons (the central pair in each), } 

which have a common numerical value of 40. Therefore the \ 

total value of these twelve pairs is 480=40 x12. ie 

Finally, the number of circles or spheres in the whole i ' 

combination which represent the groups in the chain other i 

than the first, ave 72, because there are twelve pairs repre- 14 

if senting the first group, and two circles representing the blank li | / 

circle—in all 26; which when added to the 72, will account iP 

| for 98, the entire number of circles in the combination. j | ' 

Now, adding together, | ie 

5 1. The value of the 12 pairsof 118 . . . . = 1416 an) 

9. That of the 12\pairs ot 40) 3.5 7)5)2 eee aol fh J 

3. The number of circles which represent other 

groups of numbers than the first group. . - 72 id \ 

We find a total numberof =). 2 1968 i 

This is the general value of the twenty-four external pairs, Hig 

which bound the figure, each of which is valued at 82. For hg 

82x 24=1968. i 

Secondly. If we examine the harmony in the opposite | 

direction of a line from the centre to the cireumference of j 

the figure,— 

a
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if 
| 1. Its centre is the representation of undivided unity, or 

! the first circle of the chain. } 
| 2. The other six pairs of that hexagon, representing the 
Fi second formal or first numerical group of the chain, complete 
| | the first hexagonal arrangement. 

} 3. The second general hexagonal arrangement outside the 
| first, consists entirely of the groups, which compose the sixth 

} and seventh pairs of the subordinate septuple combinations. | 
| | 4. The third or last general hexagonal enclosure, consists 
| of thirty-six circles, or eighteen pairs of such circles, and it 

Ne exhibits the counterpart of the original polar current in the 
} | subordinate septuple figure, because it contains the only 

} general diameter of each of those component parts of the 
i general combination now under consideration; we have 

already calculated the relations of these lines, separately, as 
lt regards each distinct septuple combination, and called them 

the great diameters. In this instance, they are the counter- 
i parts of the polar diameters of single circles, and they are 

if connected with each other, as the polar diameters of the 
| single circles were, in the simple septuple combination when 

| | i they typified a circulating current. (See p. 79.) 
| f 5. Each double septuple combination, considered in its 

i Hh relation to the general figure, has two salient or projecting 
it pairs of spheres or circles, which are beyond the third great | 

: hexagon of the whole system, when it is treated as one, and | 
i \\ not as seven different figures. Therefore these twelve pro- | 

ae Jjecting pairs appear to belong to the subordinate septuple / 
i tf combinations, and their cyphers are balancing quantities as 

' regards the separate sums total of each such subordinate } 
if i arrangements. H 

thi The heaviest side of each separate hexagon is nearest the 
| common centre; but in the general hexagon, the highest 
i numbers are on the great hexagonal series which is equi- 

i if distant from the central blank circles on one side, and from 
focal those two projecting pairs on the other. 

Hence it follows that, 

) \ Viewing the whole combination as a series of concentric 
q hexagons, we find : | 

} 

ll 

i 

i | ve 
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1. A central pair without numbers Shi ae ge 0 | 

2. First hexagonal line nearest centre, 40x6 .= 240 i 

3..Second ditto, 118 x 12\i2 ean aes ee AG i 

4. Third ditto, (82x12)+(40x6) . . . . . = 1224 i 

5. The projecting pairs, 82x12. . . + .= 984 

4 Numerical value of the general figure 38864 . 

4, This summary exhibits the following surprising harmony, | 

240 x 6=1440—24=1416. The result is remarkable, when 

it is remembered, that siz is the number of external subor- a 

; dinate combinations, each of which consists of 14 circles. ! 

The total quantity of circles in this instance is 84: but if we | 
subtract from this quantity 12, the number of the central i 

circles in the siz external combinations in question, we obtain 

i 72, the quantity of their circles which are not the repetitions Hil 

of the jirst circle in the chain. Still, if we suppose each of | 

these 72 circles to be the repetition of that group, having a ai 
numerical value of 20, we find that 72x 20=1440. il 

It is, indeed, altogether out of our ordinary ideas of nu- a | 

merical harmony, that such a result should be obtained by | 
such a mode of proceeding: but the harmony is not confined ‘ou. 

: to this mode of analysis. 118x2 is the sum total of all the a 
' | cyphers (always excepting the complementary number) in the i | | 

| 6th, 7th, 12th, and 13th groups or numbered circles of the ' 

chain, transposed or reversed in such a way, that the 6th lj | | 

| and 13th, and 7th and 12th form pairs. When the value of Bb 

of these pairs is multiplied by 12, we have a product of | : 
i 1416. Yet, by a wholly different process based on an hy- | \ 

: pothesis which is an incorrect assumption, viz. that every \ i 

cyphered circle in the general figure is like the others,—we ie 

find the number 1440. When we deduct from it 24, which | | 

f specifies the exact quantity of circles which have that number, Hi 

i 40, as the type of their pairs,—the product is the identical i 
1416. i 

Again, we find another harmony of the same character in 1 
another process. 240 is the number connected with the ii 

nt pairsin the central hexagon which have the common value of 

| 

) |
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40 attached to each pair : but when that is multiplied by 8 
| (the number of circles in each external hexagon, which, when 

I paired, have the joint numerical value of 82 per pair), the 

iF result is 1920, to which let us add 48, the number of the | 

cyphered circles on one side of the whole figure. But 48 
single circles are the constituents of 24 pairs; and if 82 be 

| multiplied by 24, the produce is the same as that obtained 

| | by the addition of 1920 and 48, namely, 1968. Here we 
} | find the same sort of coincidence as that in the last sum, 

| | | which affords a proof of the connexion between the abstract 

} \ truths developed by the general figure. 
j Now, if we add to 1968, all the values of the circles in the 

ia central hexagon, or 240 (which was the basis of that sum 

N 1968), it is obvious that we obtain a sum total equivalent 

to that offered by the jive pairs of all the external hexagons, 

because the central pair of each of the six subordinate com- 
| binations is equal to one of the pairs of the central hexagon. 
} This addition, however, gives a total of 2208. 

if ‘When from this total we deduct 1416, which is the total 

ly of the numerical values of all the other cyphered pairs (the 
| remaining two pairs in each external hexagon), we find a re- 

' i mainder of 792: for, 2208—1416=792, while 2208+1416= 
i 3624, which 3624 is the numerical value of all the pairs in / 

i the six external hexagons. Therefore, 792 represents the 
f } difference between the value of all the pairs, having a common, 

i value of 118, and those outside them. } 
etl Now, we have already found that 72 is the balancing num- f 

tran ber between all the pairs of numbered circles which have a | 

I common value of 82, on one side, and all the other numbered | 
i ih} circles in this combination on the other, while it indicates 

} the quantity of all such numbered circles as do not represent I 
| the first group of the chain. Treating this number, 72, as / 

| a divisor, and the 792 (which is the difference between the 

ie | values of the pairs that are numbered 118, and of the others) | 
i } as a dividend, we attain 11, as a product. 

i But 11=5+6,; and 5 is the number of the pairs of circles, 

My in each eaternal hexagon,—which have not a common value 

. of 118; while 6 is that of the hexagons, in which these 

a | 
i
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§ pairs are found. The basis of this last operation was the 
2208, the joint numerical yalue of the five pairs in the six 
hexagons. H 

The whole calculation appears in the following process :— 
i 2012x8+48+(20x12)—(118x12)=792, and =11=5 

+6. The numbers used in this operation have reference to 
distinct categories or quantities of circles in the general 
figure, determined by their relative positions, as well as to | 
cyphers in such circles. Yet, notwithstanding their diversi- 

t fied involutions, the result is the development of a truth, both | 
as regards the formal and arithmetical conditions of certain 

cyphered groups in it. 
The complexity of this operation, and the perfect harmony 

which it develops, confirm the idea that the general figure is ! 
i as complete a formalised representation of abstract arithme- ; 

tical truth, as any single circular group in the chain is. aM 
iat 

| Thirdly,—as regards the great+diameters of the series. a 4 
It is obvious that the great diameter of a jirst septuple ia ! 

series, must differ from that of the second on which it is super- Hit | ‘ 
posed : for instance, that of the first series, as we have already aa 

ic seen, is 91, but that of the second series is 439. If we re- i 
; ject the complementary numbers in both cases, we must de- a 

duct 8 and 50 from 91, which leaves 33: and for the same my 
reason 439—128—242=69. Multiplying 33 and 69 by 6, i} ! 

(the number of subordinate combinations in the whole cir- i j | 
> cumferential part of the figure), we obtain the two products ie 

} of 198, and 414. aa 
The difference between these two numbers is 216; and if | Mi \ 

; that number be divided by 6, we find 36, the number of pairs, | { 
; which, when added to 72 (the number of single circles in the an 
: whole figure which do not represent the blank circle, or the Hy | 

first circular group of the chain), makes up the total of the | 
circles in the general combination of 98. ; i 

Should the joint sum of 33 and 69, (viz. 102) be the \ ' 
amount for which a harmony is wanted, we find it in the fol- i 

r lowing mode of computing the great diameter by pairs, in- ie 
stead of by separate series. i ‘ . | 

i 

i 
: if tI
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. | 24+4 of the second group, added to 22+11 of the eleventh 

group, produces 39. 

A 5+10 in the fifth group, added to 16+8 of the eighth group, | 

F gives also 39. } 

| In the aboye method of obtaining 39, the complementary | 

iH L numbers of the groups in question are not taken into the 

\ account; but this rejection of the third cypher does not 

| It apply to the central circle in a septuple series. Therefore 

} | we combine 2+6+44, and we double the product, because 

1 the first group is common to both layers. Hence we have 24. 

} If we add these three sums together (39+39+24—=102), we 

; ) attain the harmonious result, which was desired: this sum, 

: i 102, tallies with the number of spheres or circles, which are 

Hy cyphered in the whole combination,—when that number, 96, is 

| added to the number which indicates the six hexagons, or 

} } six formal repetitions of the first hexagons, 96+6=102. 
| eee 

' Fourthly. As regards the relation of the one internal and 

| the six external hexagons. : 

i Each circumferential, or numbered circle of the internal 

| hexagon, exhibits a total of 12 on its polar diameter, (2+ 6+ 

j | ; 4=12) and of 14 on its equatorial diameter, (1+6+7=14. } 

j i As there are twelve such circles or spheres in this part of 

i the general figure, we find that by multiplying 12 or 14 by 

[ i half the number of circles, or by that of the pairs in ques- 

} \ tion, we attain the new quantities of 72 and 84. | 

Heid The result is in perfect harmony with our foregone dis- 

} I} coveries : 72 represents the exclusive quantity of eyphered } 

i circles in the figure, which are not representatives of the first 

Mh | group, while 84 indicates that of a// the circles, which belong 

iH to the caternal hexagons: therefore 72 and 84 are the general 

| polar and equatorial numbers of the internal pairs, while j 

i i they denote both the whole quantity of the external pairs, 

| and of that portion of those pairs which does not resemble ! 

: the pairs in the internal hexagon. f 

(a i Fifthly. As regards the character of the internal hexagon. j 

| It may at first appear an arbitrary proceeding to assume, 
fl . 

| 
Nae | 
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that all its siz outer pairs should be the representatives of 

the first group doubled ; but the assumption is justified by 

the analogy between this larger combination and the origi- ! 

; nal septuple series, in all that concerns that group s—and. 

the new mode of arrangement is suggested by the numerical ! 

i relations of the whole system of seven hexagons, of which 

this central one is a portion. 

The first group in the septuple series is emblematic of a | 

‘ relation common to ail the other siz: when the formal series 

4 is doubled, this first group is doubled, while all the others 

are replaced by higher numerical circles in the second series. 
As this larger combination of seven hexagons is the copy 

of the single hexagon or double septuple series, the central | 

; hexagon is the enlarged representation of the central circle Hi 

or pair of circles, and it should have a general relation to all We 

the other hexagons, as that circle has to the other circles in 

the septuple arrangement. This would not occur, if it were id, 

composed as the others are ; because their special irregularity { 

of balance is necessary to the general regularity of the figure | j 

‘ in which they are combined : but the central hexagon must be ' | ' 

evenly balanced within itself, or it would not harmonise with 0 

them, because the portions of cach external heaagon which is in iM 

| contact with it, are exactly alike. i. | 

The surprising harmony between the different quadrants ae 

7. of the central circle and the different contiguous groups in ig 

the single septupal series, depends upon their corresponding a 

. irregularities ; but there must be a corresponding regularity, ee 

; where one member of a binary compound is regular: there- q i 

4 fore the outer pairs of the internal hexagon must be numeri- | ; \ 

; cally alike, because the adjoining pairs of the external hexagons | | 

are all alike. ae 

; For the same reason, the central pair of the whole figure | 1 

e cannot represent the first group or its duplicate. It is in i i 

contact with regularity, because although that first group is 

individually irregular, its six-fold repetition produces a regu- i 

lar figure, and its constituent circles are in contact with the | f 

2 central circle; 7 being the only cypher in them, which ap- av 

$ pears at the point of contact. 

Therefore, as there is no general idea of a single group of 199 
t 

a 
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cyphers in our chain of cyphered circles, which is a type of 
| numerical regularity ; we are obliged to recur to the first 

1 idea of the undivided and -wanwmbered circle for individual 
ii uniformity, and to suppose the central pair of this compre- 

| hensive figure to be the representation of two blank circles 

| or spheres, because regularity cannot be otherwise attained 
| . when the contiguous member of the compound (or the six 

Ma |i circumferential circles) is itself regular. 

/ . | Our numerical relations when considered in reference to the 

i whole figure, are equally indicative of the propriety of con- 
| } stituting the central hexagon, in this manner. 

yA The appearance of two common numbers (82 being com- 
A mon to four pairs, and 118 to two pairs, of the double sep- 

\ tuple combination) suggested the probability of their each 
Hi forming a category of numerical values, which would be 

balanced in the arrangement of all the cyphers of the general 
ij figure. 

i | It was found, that 1968 was the value of all the external 

| \ pairs, or all those pairs which had a separate and special 
: | value of 82; the balance was made up by adding 240 and 

/ i 72 to the values of the other pairs belonging to the external 
| B hexagons ; and as 72 was the quantity of all the groups in 

| i the figure, which did not represent the first group of the 

ii chain, that indicator of quantity was at once accounted for. 
1 i There only remained 240. 

| hh To divide 240 by 14, the number of distinct circles in the 

: i central hexagon, would have given a product which is less 
i than the value of any group in the chain: but to divide 240 

mo by 12 (the quantity of circumferential circles in that hex- 
Ht 1 agon), seems most reasonable on other accounts, while the 

a product in that case is 20, the precise value of the first nwm- 
i} bered circle in the chain. Thus the balance was complete, 

at H| when we supposed each of the external circles of the central | 
, | hexagon, to represent that group ; and the two central circles | 

en to be the copies of the first blank circle, or the copy of the ! 
i } prime idea of a perfectly uniform enclosure,—as opposed to 

} i the infinitely extended medium of absolute space. 

| | 

ih 
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CHAPTER III. 

ON THE RESULTS ATTAINED BY APPLYING THE CYPHERED TABLES 
OF THE ORIGINAL CHAIN OF NUMERICAL CIRCLES, TO OUR 
FORMAL IDEAS OF SOLID FIGURES, WHICH ARE COMPOSED OF 
SPHERES. 

SECTION I. 

On the most obvious method of applying the plane circular tables of cyphers 
to spherical surfaces. 

Ir has been already remarked, that the combination of three |e) 
spheres suggests the idea of a ¢ransition between the super- | j 

: + “ye . . q ficial and solid conditions of spherical aggregation ; but we \ j 
haye not yet supposed the three first numerical circles to ie i oa i 
be brought into contact, as the constituents of a distinct i i 
figure independently of the septuple combination ; nor have we | 4 

: . if constructed the figures of the quadruple and quintuple solid iW 
e . eye ea) aggregates of spheres (which suggested the repetition of the San 

series, 3, 4, 5, 2), by applying the four and five first circles ie 
of the chain to such a purpose. Before this is done, it may ite 
be necessary to determine upon the most obvious method of Fl | 
making these numerical tables represent spheres (a). | A 

It is evident, that when circular eyphered tables are com- | ie 
bined in particular modes, and in accordance with the rule | i \ 
constantly observed about the closest contiguity being the | ae 

| most appropriate,—they may be considered in the double | _ 
capacity of representatives of complete forms which are as in 
incapable of scission, in regard to their integral formal a 
qualities, as the chemical atom is,—but which are neverthe- 4 ; 
less amenable to our ideas of analysis, with respect to those : 
points on their surfaces on which specific terms of fractional | 

a 
! (a) In a note appended to a preceding chapter (see page 57) this conver- } | ie 
! sion has been merely alluded to, but not explained in detail. | ' 

| | | me | 
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\| quantities, or numerical cyphers, may be inscribed. There- 

| fore the circwmferential line of every cyphered circle in the | 
V chain, is identically the counterpart of the first circular en- | 
| closure of space, whose division suggested our primary ideas i 

of proportional quantities in a regular succession, when we | 

| | deduced such ideas of number in the first instance, from formal 

ft images. | 
} i) The generation of a sphere in our system of progressive | 

i development, depends upon the previous generation of the 

| . eirele ; and as this advancing process involved a principle of 
| Hh contrariety, when we transferred the ideal element of motion i 

ayia from the diameter to the cireumference of a circle, and sup- \ 

} H posed that diameter to be an inert axis of rotation, instead 

i} of being a straight line rotating on its own central point,— ] 

| we proceed systematically in applying some analogous rule | 
| involving a contraricty, to the conversion of the superficial 

1] circular table of cyphers into one, which will be applicable to } 
} | the projecting surface of a sphere. 
| } } Such a notion is formalised, when we imagine the circular 

| table to be the equatorial plane of a sphere: and the central 
| ri number of the circle will then be on the axis of the sphere, 

ai But if the position of this cypher be assumed to be that of a 
a pole of the sphere, instead of its central point, we must either 

Hh determine that it is common to the whole axis,—or that it is 

i (| divided into two equal parts, as regards the two poles; or that 
a it is doubled, and therefore apparent at both the poles. The last } 
i i of these suppositions leads to an inference, that the sphere | 

| should be bisected at its equator as two hemispheres, and that ) 

el the other four cyphers must also be doubled : this conclusion | 
WA) fh) appears to be supported by the relations between the blank } 

circle at the head of the original chain, and the next circle,— | 
| the one having an uncyphered fractional value of 10,—the i! 

mee. other of 20: and it is further borne out by the appearance | 

ea of 40 in the second cyphered circle, which is the double of 20. 
ey | Hence, each circular group may be considered as the repre- 

" ee sentative of only one hemisphere ; the spherical counterpart 
} of the first circle ought therefore to have the four cyphers, 

ie 
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4, 2, 8, 14, on its equator, instead of 2, 1, 4, 7 (6), while it ' | : x ! 
would still have 6 as a single number at each of its poles. 

Such a method, however, would not attribute any central 

number to the sphere, as all its cyphers would be upon its | 

: surface. 
Hence, as regards our calculations, we may treat the num- i | 

bers of the circular tablés, cither as the logarithmic halves of { 
: : . } 

the corresponding spherical numbers (the mode adopted in 

this chapter), or we may double them. Hither method will 

be available, when we search for the harmonies in the spheri- | 

cal combinations about to be examined. t 

| Strictly speaking, the terms of polar and equatorial cyphers 

i hitherto used in relation to the circular groups, cease to be 
applicable to these cyphers, when they are considered in re- iF 

r lation to the spheres ; because both diameters of the circular ul 

; groups, are on the equatorial planes of the spheres, while the hg 
central cypher in the circle is one of the polar cyphers in Vy 

the spheres; the other polar cypher being its repetition. my 
This change has already been a postulate in the secondary a 

chain of circles, which was derived from the original chain, wi ! 

and compared with it in the preceding book of the treatise (¢). | ; 
il 

i i 

SECTION II. in 
i , 

On the application of the first four circular tables of numbers in the original ie | 
chain to the idea of a quadripartite solid combination of spheres. m 4 i | 

As the triple combination of circles, which is repeated so Mh 

frequently in the simple septuple combination (see page 9), 1p \ 

() This idea is formalised in the tinction between the diameters, as aa 
practical application of our abstract regards the sphere, will be those of h 

; theory to the doctrine of chemical “ arithmetical” and “ geometrical,” Iai 
equivalents, if 14 be the constant because the cyphers on one diameter i 
equivalent of nitrogen, or the number exhibit an arithmetical series in the 4 

; of the ultimate constituents in each of original chain, while the progression th 
its distinct particles. It willbeshown on the other diameter is geometrical. RL 

zi in a subsequent part of this work, But the terms ofpolarand equatorial iad 
that the practical application of the are still used in this chapter, because i 
number 7 to the basis of the nitrogen the circleswhich are applied to sphe- ' 
molecule, is apparent as 14. rical combination, are those of the Le 

‘ (c) Perhaps the best terms ofdis- original chain. { 

ai 
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exhibits the most compact mode of bringing circles into i 
contact,—that form has been already supposed to be the | 

f primitive type of solidity in relation to the conjunction of ) 
i | distinct formal images. | 
fH It is evident, that when the septuple figure is composed of | 
i seven circular groups of numbers, having the first group at its } 

| centre, its circle must be a constituent of all the six triple 
f subordinate combinations of the general aggregate. ‘But } 

} | | the only subordinate arrangement, in which the complement- 
| | ary numbers of three groups in this figure are evenly placed, 

| \\ as regards its general centre, is that which is composed of | 
y)) the first, sixth, and seventh groups. (See figure in page 79.) | 
| fh In order to obtain the same formal relations of the com- I 

ki plementary cyphers of the first, second, and third groups in | 
I the figure, we may merely imagine the central group to make 
lj the third part of a revolution on its axis. This will bring | 
t round its complementary number to the position required : } 

the equatorial diameters of the circles in question will then 
} converge to a common central point, in the triangular void 
an} between them. (d) 

| | The juxtaposition thus attained is productive of some co- 
: if incidences in regard to their cyphers, which would not appear 
| if if the circles remained in their original 

! " relative positions in the septuple combi- 

; th nation. The numbers 7 and 9 become the 

i 4 SNe constantly suggested products of conti- 

Hea ( yaaa (tree) uous cyphers here, as may be seen when . 
: i en Wy Nea, We examine the harmonies of this new | 

" —— figure; but an attempt to demonstrate i 

mi these facts will divert our attention from the object imme- | 
j HI diately before us,—namely, the examination of the numerical i 

| i properties of the quadruple and quintuple solids, when their 

| constituents are the first four or first five circular groups of 
a | the original chain. 
i vi 

| i (d) This is the first instance of on the polar diameter in regard to 
H the application of the idea of rotation the generation of the spherical form. 

i } to an entire circle: hitherto, we have The rotation of a complete cyphered | 
| only imagined the rotation of a dia- group is therefore an advance in the i 
| meter of a circle upon its central general theory. |) 
i point, or that of a circumference up- | 

} i | 
| | 

ve | wn



i 

113 

When this triple combination of the first, second, and third j 
groups is considered the basis of the new quadruple figure, | 
and the interstice between them is covered by the fourth ih 

group (so placed that its central cypher 8 is on the central | 

point of the triangular void between their ares), we obtain a 

: perspective or fore-shortened view of the spherical solid thus | 

constructed. The relations of the diameters of this fourth sd 
circle to the other circles, will be found to depend upon the \ 

direction of the diameters of the second circle. A line drawn 
from the numerical denomination of that group will pass over 
the point of contact of the first and third in the original i 
basis combination of three groups; and if we determine that 

the formal denominator of the fourth group shall be upon 

a that line, it follows that its polar diame- Nha 

Pex ter (denoted numerically by 5, 8, 9) will hi We 

y a be on the same line as the horizontal wy 

cs / ee Merwe diameter of the second group; this may ' 

poe Yay be scen in the adjoining figure, which has ‘i 

oe © es Gomes been already referred to as the basis idea, i i 

sz Sell of asecondary chain of circles (see p. 54). | ( : 

The most striking result of this mode of super-position, is the Dh, | 

disappearance of the complementary numbers of the three first j i] 

groups, which are all obscured by the addition of the fourth ut 

group. If these groups be considered as spheres, the num- i ; 

bers so covered, may be supposed to have no place on the sur- ! 

face of the general figure thus composed; and therefore they | | 

are not to be taken into account, when we attempt to dis- 1 

cover its harmonies, so far as this side of the figure is con- aa 

cerned. I \ 

But 32, the complementary number of the fourth group, is ] | 

obviously before us; and it will be found to correspond with ie 

the total of the visible cyphers of the third group, added to iy 

Of the other horizontal cyphers of the fourth, or its own group hie 

(44+3+7+46)+448=32. a 

The position of 9 in the fourth group is still more indica- i 

tive of harmonious coincidences. It suggests the ideas of ry 

several obvious harmonies; but the most surprising coinci- uf 

dence in which it is concerned, has been already noticed in a I nt 
Q ial 

| 
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| | | previous chapter (see page 54), where the relative positions I 
| of 4 and 9 are considered in relation to 49. As we are at 

i present employed in an attempt to discover the origin of the f 
| ! idea of the figure in which this extraordinary development I 

| | of a natural decimal system first occurs, we are now induced 
} to examine the phenomenon in detail. We shall find that 
ae independently of the formal properties of 49, which led to } 
if the construction of a secondary chain of cyphered circles,— 
\} its appearance here introduces us to a method of combining 

| | | ' parts of a circle in such a mode, that we are gradually brought 

; back to the idea of the first circular table of numbers, with 
which the original chain commenced. | 

| 

i I | 
{} SECTION III. } 

} | On the relations between the quadruple combination of spheres and the first i) 

| | group of numbers in the original chain. 

; | In consequence of a design to construct a solid figure which 

| i fulfils the most obvious conditions of abstract simplicity, we ! 
ae bring together two groups of numbers having 4 and 9 in posi- 

i tions which hold no analogy to each other. Our rules of 

Ee | composition are self-suggested in this instance, as they are 
i ii throughout the scheme; and our apparently free-will is 
ae bounded in every direction by these rules. By following them, ; 

we obtain a constant alternation of new ideas in regard to | 

AM i; form and number, although we commence with no other ele- 

' { 1 mentary notions than those of motion, of two points in space, 

Ns \\ and of space itself. As soon as we entertain the idea of a | 

i circular subdivided enclosure of space, we attain that of dis- | 
ae i tinct numbers: and their arrangement in relation to pre- 

Peal viously generated formal circles, suggests the ideas of new | 
eae | forms, which in their turn give rise to still more complicated | 

{ , ideas of numerical harmony. Thus forms beget numbers, | 
j i and numbers beget ideas of new forms, in a constant but | 

| alternating succession ; and although the system becomes at |) 
} 

' 1 

| 

rh 
en |



“1 S 
i 

| 

115 

: length one of great complication, the principle of contrariety ji 
; is a necessary adjunct which prevails from first to last (/). 

This is evident, when we contrast the method of generating , 
a circle, with that of generating a sphere, by applying the i 

i idea of motion to a diametrical straight line in one case, and ld 

‘ ; to its opposite, or a circumferential line, in the other; at j 

. present we are about to show that the numerical idea of “a 
i 49, itself generated by the apparently accidental contact of ! 

two different regions in circular forms, namely, the central ! 

: point of one, and a circumferential point on the equatorial 
f diameter of the other—promotes the idea of a new complete 

circle having new numerical properties in relation to the 
whole scheme, and that it leads us back in a sort of circular | 

progression, to the first notion which we have entertained uli 

about inseribing our earliest ideas of proportion or of nu- ! 

merical definition, within the area of a circle. : 

It was not the least remarkable discovery in our investiga- \ 
tion of the harmonies developed in the simple septuple combi- | 

nation of cyphered circles, that 50, the complementary q 
number of the fifth group in that series, should be referable i) 

to the four other cyphers of its own circle, and also to the wy a 
four nearest cyphers of the first or central group of that RM ® 
combination (see page 83). The totals of the four cyphers tik 

4 in each case, expressed the numerical value of a semicircle ;— \ b, ; 

, these eight terms of quantity being the joint numerical repre- e 
sentatives of a whole circle, which had a numerical value "| | 

of 50. a 
The same mode of deriving the new idea of a circular form ia 

’ from numbers having spacial relations in reference to parts iu \ 

of a circle, enabled us to imagine the existence of a circle | . 

_ having a numerical value of 49, and to make that circle a | ' : 

model group upon which a secondary chain of circular nu- wt 

. merical tables was framed. But the essential difference i 

(f) Although Aristotle seldom al- riety was universally prevalent, and oe 
lowed an opportunity to escape forde-  thatitwasa productive power through- aa 

i preciating the doctrines of the Pytha- out the universe, with respect to the AM 
goreans, he admitted without hesi- generation of new things, out of ex- on i 

i tation that the abstract force of contra- isting elements. ape 
/ 

i ily 
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| between 50 and 49 in the two cases, was, that 50 being a | 

/ complementary number, only served to express the sum total 
Wy of the eight cyphers in « supplementary capacity, while 49 is 

Hi an idea suggested by the accidental concourse of two eyphers 
\} 4 and 9, which must be reckoned as two out of the eleven } 

| cyphers which constitute the total of 49. | 

ae When the secondary chain was modelled upon the group 
| which derived its origin from the formal position of the eleven 

Ht cyphers in question, three of those cyphers, 5,9, 4, were 

| i} combined in one sum, as a preliminary proceeding, and the ; 

| | product, 18, was considered the counterpart of the comple- 

Pitan mentary number of the third group in the original chain (see ! 

] page 55). The result was most satisfactory, and the conse- | 
{ \ quence was the development of a series of numerical tables, | 

Hi which at last brought us back, by a retrogressive method, 

i to the idea of 1 as our ultimate fractional representative of 

{ iif a solitary point in space. But by avoiding this preliminary 
i Ih consolidation, we attain the notion of the first numerical 

} f table in the other or original chain, which is a result no less 

i extraordinary. 

ae | Supposing we adopt another method of treating 5, 4, 9, 
ea. and combine the elementary portions of the new circle in f 

Ne i EES such a way, that these cyphers on the 
Hi a i Dee semi-circumference of the fourth group 

: ' ae as shall each preserve their separate cha- 
i f le \ 7 racters, until the formal addition of the 

ey i es ie diameter of the third group to the semi- | 

i circumference of the fourth, develops a complete semi-circular | 

3 i enclosure of space;—the necessary numerical combinations 

j iH will be 5+7=12, at one angle of the figure, and 9+4— 

“Tg 13, at the other. 1 
’ i We may then proceed to add this eyphered semicircle to | 

, i i the other, taking care, however, to reverse the direction of 

HN (| + the progressive series 12, 6, 18, by making it | 
‘ if f ass 13, 6,12; because its semicircle will be on the | 

i. " ( 4 right of the new circle. Hence arises a second | 

4 Bt consolidation of cyphers on the corresponding 

t Hi 

| | 
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== diameters: 3 must be added to 13, 4 to 6, and ) 

eee 5 to 12, in order to constitute the three cyphers 

8 ey - ‘ of the common diameter of the united semi- ; 

: ee circles. 

i Vole When we endeavour to alter the positions | 

. ae | of the numbers in this new circle, in order to 

Uae make it correspond with those of a group in a 

i i ~ the original chain, by attending to the prin- ; 

ae He 2) ciples on which that chain was constructed,— ] 

Ia we find, that, by transposing 10 and 16, we 

produce a numerical polar diameter in which 

the central and lower polar cyphers 16, 17, follow each other 

i in the simple arithmetical series which is constant in the ori- ! 

§ ginal chain. 
} 

Then by the simple operation of making this new cirele ro- } 

tate ninety degrees, or one quarter of a revolution on its axis, | 

we have the counterpart of the first circle, if we reject the sign j 

of a decimal power or of an integer from the three cyphers a) | 

, of the horizontal diameter: 10, 16, 17, will then become Wy) ' 

046.7. a 

In reality, this result only offers the counterpart of the ‘ i ! 

right-hand semicircle of the first group, because the cypher i 

j 1, is represented here by 0. But such a conclusion in con- i} 

nection with the idea of 10, as the constant éntegral denomi- \ a 

nator of 10,16, 17, is a corroborating proof of the natural cae 

influence of the formal system, in which 0, and not 1, is the Ht 

term of unity. (See note, p. 66.) "hi 
a 

. 

a 
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2 SECTION IV. i 

On the constant prevalence of the number 41 on the faces of the two solid is 

; figures of four and of five spheres, when their faces are supposed to re- a 

present plane equilateral triangles. 
f 

, ; THE principal harmony in the quadripartite figure now under a 

consideration, is that in which 41 is a dominant number. 1 

We discover it in the sum total of the cyphers on the } \ 

° polar diameters of the three first circles which constitute the AB 

axis of the figure, for (2+6+4)+ (B+44+5)4+(4464+7)=41. i 

\
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| i It appears still more surprisingly when we suppose each of | 
| | the four sides of the quadruple solid combination of spheres } 
he to be a triangular plane, because it is equally dominant on 

fe every side of this imaginary aggregate. | 

| Let us suppose the horizontal diameters of the first, second, | 

i and ¢hird groups, to represent parts of the angular edges of | 

; AN the three faces of the triangle, 

; AC and let us produce these lines, un- ; 
\ joc = til they meet at 8, the central : 

| Alas ays point of the fourth group. By } 

! f ‘a oN this mode of dividing the general | 

1 hi ee surface of the diagram into three 
| i] é ara) equal portions, we attain a correct | 

N (ae Aa Ae perspective view of the fore-shor- } 

| tened three faces of the solid, while the reversed method of 1 
{ drawing the original triple basis will furnish us with the 

, | i Sront view of the fourth side or basis of the whole combina- 
| : tion. The tangent lines of the figure, although unnecessary 

\ appendages to the description of the harmonies of the groups, / 

) | serve to assist the mind in grasping the formal idea of the 

i solid triangle, at first sight: 32, the visible complementary 
is |: number, is, of course, not taken into the account. j 

4 te 1. In the face marked A, we find 1+6+8+9+4+243+4 
ae : +4, which sum equals 41. 

Hl 2, In the face B, 2+44+9+8+64+8+44+5=41. 
atliby 3. In the face C, 3+6+8+6+1+2+5+7=88+3=41. In- 
} i stead of the complementary number, 3 is suggested here as a 

4 : compensating cypher, if we wish to find an adequate balance ; 

Hi ) and considering the character of the figure, no numerical in- 

vay dicator of form could be more appropriate. 

vag’ i 4, In the diagram of the fourth face of the figure, the | 

on i order of the cyphers must be re- 

a ; , versed, and there is no necessity 
I I I for fore-shortening the outline. 
} I / f x ) Excluding the highest or com- | 

ers aX AN plementary numbers, which are | 
a) H i ar visible here, but which would real- | 

t fi 6 De e } ly belong to the interior of the 
t i he Dee ee solid, if it were an agglomeration 

| i 
i" | 
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of spheres, we find the same result of 41 as a sum-total, i 

i supposing we subtract 6 from 47: for (2+1+4+6)+(4+3+ ! \ 

7+6)+(8424+54+4)=47—6=41. iy 
The subtraction of 6, in order to adjust the sum total of | 

the numbers cyphered on this side of the solid triangle, is in | 
: perfect harmony with the progression of the figure. The | 

a compensation was not necessary in two of its sides; 3 is 4 
i added to 38 in the third side; but in the fourth the coinci- 

: dence is to be obtained by an opposite operation, or the 
! deduction of the simple duplication of 3. Instead of 3 being 

added, 6, or 3X2, is to be subtracted. This is the more re- ! 

markable, as 3 and 6 are the two latest numbers in the triple 

basis (always excepting the complementary 18) which belong 
’ to the third and fourth faces of the general figure. ‘ 

dof 5. The cyphers bordering the internal void of the figure, | 

! supposing 8 to be an axis value common to both the spherical 
poles of the fourth or central group, are together equal 1 . 

to AL. a / 
' For 7+8+184+8=41. i) 

Perhaps this is the most surprising of all the coincidences; | ‘ : 
because it typifies a centripetal force converging to the ideal ia 

point of the figure, which is its centre of 1% 

+ } gravitation. We are thus gradually pre- AM 

5 Z pared for a development of one of the fi 
nae Sorces of cohesion, in the direction of the iW | 

lr ) equatorial diameters of each circle of the " ) | 
4 we triple basis, and of the axis of the fourth ae 

sphere, since the complementary numbers belong to the equa- iy 
» | torial diameter, and are at the same time the consolidation 4 \ 

of its other cyphers, and the signs of quantity which connect a 
{ one circle with others in several different modes. Under all A 

. these circumstances, it is a beautiful and crowning harmony, i 

il —that the three complementary numbers and the one axis Ht 
number, which denote the respective complementary numbers | 

of the combination, should equal the total of 41, already 4 
accounted for no less than five times in the simple inspec- 1 

I tion of the three polar diameters, and the four internal faces me 

| of this imaginary solid.(/) i 
(f) When 41 is considered as the half of the value of the combination | 

| 

(J)
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| | We may next proceed to apply the same method of caleu- 

| lation to a solid aggregate consisting of jive spheres. In 

| accounting for the origin of our first ideas of jive and two, as | 

i indicators of quantity in regard to separate units, we have 

; already observed, that one sphere added to the four, and so | 

| attached to that combination, that it should be opposite the 

Ht fourth, and on the other side of the triple basis,—will suggest 

Oy i ideas of the two new numbers jive and two (see page 16) as 

| \\ well as that of a new solid form, in which there are five / 

. | angles, and six equilateral triangular faces. 
ti Let us now place the fifth group of the chain upon the 

/ | triple basis,—of course reversing the relative positions of its | 

; ii three component circles, as we did in making their under-sides 

represent the fourth face of the quadruple solid; we shall | 
y | find the paramount 41, notwithstanding the change of cyphers 

| | i involved in this mode of calculation, in the three sides of the | 

ti figure not yet examined. The other three sides have already 

} } been inspected in the perfect triangular solid composed of . 

| i four spheres. 

' It may be remarked preliminarily, that some of the inci- | 

j Mi N dental harmonies of the fourth 

f i faa group are repeated here. The | 

i 1 fae great complementary number 50 | 

Hi aa go 4): (in itself an appropriate adjunct 

: ‘ fee) N \ to a form compounded of five 

i I ee Pe 7 equal parts) equals all the visible 

{ i ye fe ee Sy =) > numbers of the second and third } 

; i} IS ZO groups, and the central numbers 

| : at of the first group and of its own group. | 

Hl Thus:—(3+4+5+2)+ (4464743) +64 10=50. 

i f The formal relations of these cyphers when described in i 

i i their relative positions without the circular lines and other | 

| i numbers of their respective circles, deserve attention; be- 

t Ht cause their accidental arrangement has the semblance of | 
i 

/ F (which mode of computation isin ac- presents 82, the general number so 

j | cordance with the supposition, that a wonderfully developed in the con- } 

circular table in the original chain of _ struction of a double septuple series 

i | cyphered circles only represents a consisting of the first thirteen groups 

q hemisphere), we discover that 41 re- of that chain. (See page 97.) | 

we . 
| 

| | 

he | 
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aoe human invention, while the appearance of i 

ae, a 50 in an isolated position, as the equivalent 

3 @ few of all the other cyphers united, is marvel- is 

gown lously appropriate. The cypher indicating 4 

® the highest value in this portion of the general figure, is Fi: 

{ precisely that, which indicates the sum total of the others, | 
nt and is one of those complementary numbers, which, accord- a 

s ing to our general rule, cannot be portions of any such com- iy 
bination of numbers, as that of the ten cyphers on the | 

diametrical lines of the second and third circles. 

When we revert to the triangular figure, we find that all 
{ doubt about the truth of the hypothesis that 4 and 9 in the 

ty last figure represent 49 (if doubt could remain), is done away 

with, by the development of a similar accident in this in- i 

‘ stance. 6 is so close to 6, that they look like 66, and it will i | 

, be found on examination that 66 is the total of all the cy- H 

; phers (except those which are complementary) in the second, | 
third, and fifth groups. i 

For (44+3+7+6)+(6+5+11+410)+(8+24+5+4)=66. Wi | 
If we formalise this idea, we shall obtain the new forms of i 

three semicircles, or of a circle and a semicircle here, instead " | 1 

of two semicircles or one whole circle, which was suggested | q \ 

by a similar inspection of the equivalents of 49. But as 49 tit 

does not bear the same simple relation to a circle as that of i 

66 to a cirele and a half, we conclude that the value of some  / 

: distinet portions of 49 differs from that of some constituent | 

1 portions of the 66, and that they belong to different orders ve 
: of logarithms.  @ 

When we inspect the six triangular faces of the solid quin- Li \ 

tuple combination, we find the following results. | 

1. The side D contains the cyphers 1+ 6+10+44+2+3+4+11 4 : 
4=41, i 

2. The side E contains 2+4+10+6+643+4+5=40. a 

ta 3. The side F contains 3+6+6+10+6+1 x24+5+7=46. ij 
Hence it appears that the face marked D is equal in nume- of 

rical value to the faces on the opposite side of the figure ; a 

: and if we consider 5 the compensating number here, as 3 was it 

; on the other side, we obtain 40 and 41 as the sum totals of i 
R \ 

st
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1 the numbers on the other two faces of this side. The face E, | 

| which would only contain cyphers equivalent to 40, under 
! such a supposition, is that formed by the highest circles in | 

the figure; but if the compensating number to be added, be | 

| | 1 there,—and 5 in the next face marked F, be deducted from . 

i 46, we should find 41 as the product in both cases. This 

1 mode of disposing of the superfluous numbers is strictly in | 
; accordance with the formal progression, because the face | 

AY | formed by the connexion between the fifth, the third, and | 

| } the first circles, is that which may be termed the returning 

| l side of the figure, or the last. | 
| | It should be remembered, that the basis of the figure : 

} i" offered a total of 47, which was balanced by deducting 6, for | 

/ ih reasons assigned elsewhere (see page 119); therefore the 

i progression of the compensation is 6, 3, 5, 1,—a progression 

f 1H] which harmonises with the formal ideas of the triple basis, 

ie and the quintuple combination. 

| | Thus we have discovered the same sum of 41, as a sum | 

total of the cyphers belonging to a formal portion of this | 

} | solid, in no fewer than ¢en different places. In three out of | 

| the six faces of the figure, it requires no adjustment or com- | 

hes pensation. In the other three faces it is adjusted by the ba- ; 
H lancing powers of 3, 5, and 1. The cyphers on the basis of / 

i the solid (which basis consists of three spheres) exhibit a / 

f \ surplus of 6; and when we call to mind its position between 
icy the two portions of the solid, the idea of 6 being the con- / 
\ nexion between 5 and 8, is in perfect coincidence with all 

oh AU our foregone observations. 

| i The oblong axis of the whole quintuple figure is numeri- 
ie 4 cally represented by 8 at one apex, and by 10 at the other. 

} Their sum, 18, is the double of 9—a number which, it has 

\ been shown, is very influential in the quadruple combination. 
| I] When we add this axis number 10, to 41 (the equivalent 

| Ht of 8+7+8+18, which expressed the numerical value of the 

f } interior void in the quadruple figure), we obtain a new sum 

fl of 51. This number coincides remarkably with the complex 
N | result of an operation involving the relations of the two de- 

f \ cimal numbers, 49 and 66. ! 

Fd i 
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The difference between 49 and 66 is 17; and in the formal i | 

comparison of the powers of regenerating the idea of the 

i circle, 49 is to 66, formally, as 2 is to 3, becatise two semi- 

circles were suggested by 49, and three semicircles by 66. 

_ + These two numbers are therefore logarithms ; but supposing 

i the polar diameter of the fourth circle (valued numerically at 

17), to be the formal equivalent of the difference between 49 i 

and 66, which is 17, we find that 17 multiplied by 3 produces 

51, which is the equivalent of the whole centripetal force of the | 

E figure. Twice 17 will produce 34, and if that be the numerical 

value of a single circle, or of two semicircles, as 51 is of three 

semicircles, we obtain the following result. The logarithm 66 

is to 51, as the logarithm 49 is to 34; while 34 is to 51, as 

2 is to 3. | 

t Thus we terminate our enquiry into the harmonious nature | | 

i of the quadruple and quintuple solids, by fixing upon two v 

numbers as our guides, which are, humanly speaking, acct- \ 

I dental products of the juxtaposition of cyphers in such a a 

8 contiguity, that they look like a decimal indication of 49 and i { 

66: and what they look like, they are. | i . 

The special location of each of the constituent cyphers of ! ! 

these two numbers,—its precise amount in reference to every wa 

; other cypher in the combination, and to the sum total of them i 

l all,—its special property in regard to all the others, of re- i 

suscitating new formal notions previously suggested as the “ f 

| foundation of our system of concatenated circles of cyphers, | (| 

jn which it is a constituent,—are abstract facts or incontro- ie | 

| yertible truths, the existence of which must be admitted by a 

human reason, even if there had been no material world. ie \. 

We cannot comprehend the possibility of such truths ever i 

3 having begun to exist, or of their ever ceasing to prevail in a it 

the ideal universe ; and yet there is as much fitness in their i 

mutual sympathies, as if they had been invented by the cal- i 

I culating intelligence of our own minds. } 

a 
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| ) CHAPTER IV. 

) 
| 

Ih ON THE CONSTRUCTION OF A TERTIARY CHAIN OF NUMERICAL 
GROUPS, AND ITS RELATIONS TO THE ORIGINAL AND | 

NN | SECONDARY CHAINS. | 

y x | 
Ai SECTION 1. | 

} i On the development of a new cyphered circle, which is attained by consider- 
| i ing 66 as a basis number in the quintuple combination of spheres,—this 

| ‘ circle being the model group of a new chain. 

| i SINCE we discover that the addition of a fifth circular group 
) to the combination of four spheres suggests the decimal nota- 

f tion of 66, precisely in the same manner as 49 was made | 
| | apparent by bringing 4 and 9 into juxtaposition, we are led 

to the speculation that 66 will be found to harmonise with 
{ : the sum total of certain cyphers in its immediate neighbour- 

f hood, in the circles which constitute the quintuple series, as | 
eer) 49 did with those of the quadruple combination. | 

{ | Now it has been shown in the last chapter, that all the | 
i ! cyphers of the second, third, and fifth groups (always except- ) 

eet ing their complementary numbers), are together equal to 66; | 
3 iW and that they appear in the quintuple figure, as the cyphers 1 

i of three distinct semicircular arrangements. 
Me i y The central number 10 of the whole combination is taken 

( (| into the calculation here, which was not the case when the 
| equivalents of 49 were discovered in a similar manner in the 

j i quadruple figure. It is a desideratum, therefore, to construct 
| i . an entire circle by combining the numerical powers of these 

je if three semicircles, without reducing any of their cyphers to 
iM} lower quantities by an arithmetical process, and to make this 

A | circle of five cyphers the model group of a new chain. 

| 

| 
it 
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In the successful endeavour to produce the model-group of 
the secondary chain, it was discovered, that the opposite | i 

semicircles of the second and third groups of the original \ 
chain contained the cyphers which coincided with 49. If | 
we adopt an analogous method, and combine the diameter of We 

the second group with the right-hand semicirele of the fourth 
group, we shall-find that their cyphers will together be equal | 

to 66. | 
When we change the position of the polar diameter of the 

second group, as was done before (see p. 55), having pre- 
| viously made its upper polar and central cyphers change 

places,—we shall find, that its lower polar cypher, 5, will be 

applicable to 32, the complementary number of the fourth 

group, and that their sum will be 37. The transposed cen- i 
De tral number of the second group may be ) 

added to that of the fourth group ; this ' 

] ye will produce 11, for 348=11; and . 

<8 » new circle will be constructed, having ui | { 

4 and 37 at the two ends of its equa- in? 
torial diameter, while the cyphers on its j ( / f 

polar diameter will be 5, 11,9. Its five His 4 | 

cyphers will give a sum total of 66. it \ 

‘ Now this circle will be a pivot, both as regards a retrogres- WW 

sive and a progressive method of deducing circles from it, which i # 

that having its five cyphers equal to 49, was in the secondary (yl | 
I chain: its position in relation to that chain is determined by (| 

its formal indicator, 5, which denotes that it is on the same a 

§ parallel as the 7i/th formal circle of the original chain. We i 
shall also find that this new corresponding group has the 44 \y 

1 same value on its polar diameter as that of the lower left-hand 4 
quadrant of the corresponding group of the secondary chain ; i 

—for 54+114+9=4+11+10=25 :—and, that its complemen- p 

f tary number, 37, is equal to 11+26, the central and com- i 
' plementary numbers of the parallel circle in that secondary t 
ti series, i ¢ 

} 
\; 

il 
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if We may, therefore, select these two harmonies as guides 

TTS Aeon for the construction of the new 

\. 5 iS a 5 : ‘ i : chain, in regard to its progres- 

‘ Se . x m sion and retrogression: and it 

i i mh Se Pree Will be found that the central 

SN > ia a i cyphers on either side of the 
Hea Weg 2 2 . oe z pivot will be values, diminishing 
eA ! is oe e Ne in an arithmetical ratio, from 1] 
HN ae - ce Mm tol. Hence it is evident that / 

NYA | 22 —im ~) Same this chain is a finite one in both 
ANE hi 22 ieee eee directions, which was not the 

Hal’ 273 & ae my case with respect to the progres- 

at My iki 78 ie Mommas sion of the original or the se- 

fh | i E >: = a mee condary chain, as they were both 
| 3 @ - Mas ga capable of an infinite extension, 

hi i I 33 5 = i 6 in that direction. 
Ip i) iit 2. Rees =n this tertiary chain, the 

al | | as Eames tenth group from the pivot will j 

' } ‘ BS nel (aes exhibit 1 as its central number, 
M i ene / pe Mee as regards the other cyphers of | 

‘ Bi i ie et \- - the same group in the progres- 

! Li ip ( eee $07; while the tenth in the re- 

t Hae) Lon Sees eee trogression will be reduced to 

i cl 4 5 WX Ss v the solitary idea of 1 unaccom- 
a i . 6- a 2 a) panied by any other cyphers, 

‘oe Se No yas See 2nd consequently to an ultimate 
AR sah | [PN informal idea. i 

mi in | fo ie ic ee Ne Be Be mm) ‘The same conclusion was ob- | 

ant fr) a ee ce! oe | tained, when the ultimate idea } 

aw eit y oe Tae < VN of the secondary chain was the } 

ay i (- ie a i vy = y = numerical unit: but in this ¢er- 

8 hi co he XS if Sy, tiary chain all the central ey- 

i fel 7 ae cE a phers of the retrogression are 
ae eens || (. ee Oe - : ae Eyam solitary, after the cessation of 

he " i ae UK Ae j) the parallelism, as may be seen 

! an ES }y inspecting the diagram: there- 

ee JN fore all formal coincidences of the parts of a circle vanish, 
Hai ie aM when the formal indicator disappears in this chain, and 

A ae | | 
wie 

wed WL er
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‘ instead of quadrants of a circle, we only meet with a suc- j 
: < 2 . t 

cession of points, as the representatives of circles, or parts of } 

me circles. Had 

The result suggests a new idea of points having different \ 

values when they are not inscribed in a circle: and here, for } 

{ the first time, do we obtain the notion of numbers in the | | 

: abstract, which have no other spacial conditions than those ! 

1! of the distances between the centres of circles. This con- i 

clusion is the most satisfactory proof of the complete cor- | 

rectness of the scheme; because this single spacial condition 

| of a distance between points, is the simplest idea of form, 

' to which the outline of the circle itself is attributed as an 

i elementary principle, when we generate that notion of a 

perfectly uniform enclosure of space, by applying the abstract | 

vivifying influence of motion to the definite straight line.(a) ie 

(a) The fitness of the whole scheme, —the first circle depending upon it i " 

even in its most minute particulars, for its original magnitude. i 

appears in this idea of a distance be- But we now find unconnected spa~ He | 

tween two points having different cial points, all holding the same fixed iy 

values, being equal to two radii of dif- relation of distance to each other, i | 

ferent circles having their arcs in which equals the diameter of the first 1h 

R contact. It must be remembered, circle. It is true that this offers no | 5 

that when we attained the idea of a idea of absolute size; but it main- 1a 

second circle, that of an ellipse was tains the notion of the prevalence of 1, 

J the coincidental discovery,—but that one magnitude as regards all the 4 

the whole elliptical figure gradually circles of the scheme ; and brings us t 

collapsed upon the line which con- back to the first idea of the distance i 

nected its two parent circles, as soon with which we commenced. ita 

i as they became distinct circles con- _ Ina subsequent chapter, where there if 

, nected by their circumferential out- are some preliminary speculations Wl 

lines. (See the introduction to book upon differences in the forms of ulti- eS ll 

I, p. xxxiii.) This limited distance mate material atoms, itis part of the He a 

between points, which are the centres surmise, that the equatorial cireum- ie 

r of circles described in our diagram ference of every atom (be its volume Mh 

by circumferential dotted lines, (be- what it may ), 2s the same throughout 4 

cause they are not indicative of for- the physical world,—and that there | 

malattributes,—as circles, semicircles is but one circular model or type of | 

and quadrants are in the groups of an atomic equator, so far as a super- hie 

cyphers), furnishes us with the ele- ficial outline of every atom is con- i 

ja mentary idea of a limitation as to cerned, although the form of the atom i 

distance, between two pointsin space, may be different in every different, iB 

which was an original desideratum; simple chemical substance. Wik 

i 
aoe \ 

i {i 

ii 

i 
HM 
ie UP



> 

| tg 

i 
128 

| 

} 
| | SECTION II. 

| | On the limited character of the tertiary chain, and the comparison between 
1,| us final circle and the parallel or corresponding groups both in the 
/ original and secondary chains, which may be extended infinitely by a pro- 

gressive method of increasing the values of the cyphers by which they are | 
| represented. 

| Ir has been remarked in the foregoing section, that this ter- 
\ | tiary chain is finite in both directions. The model-group 
| | having 11 as a central number, is preceded and succeeded by: 
. i circles in which the central cypher is 10; and the 15th 

ia formal group, which is the 10th from the pivot in the pro- 
| Rt gression, will exhibit 1 as its central number, and thus indi- 

i cate a termination of the chain. 
eae) When the parallel-groups in the original and secondary 
Mt PO OR chains are compared with this 
i (, : Lee y ‘ Np hs a final-group, we find a beautiful 

Ke fl K ys ya development of the general har- | 
| iv N29 SO 9 mony. 

iW 1. The central numbers are 28, 21, 1. That of the ori- | 
i ginal chain is the value of the fractional semicircle at the | 

ae H i head of the secondary chain, where 28 is represented by 1, 7, 6, | 
f if on the polar diameter, added to 14 its complementary number, | 

{ i That of the secondary chain, or 21, is in harmony with the 
a total of the cyphers in the second group of the original ) 
} chain, which exhibits a total of 20, the 1 being indicative of | 

maul hi the second series or chain in which 21 appears. ] 
el That of the tertiary chain is 1, which indicates, that it is 

ie ih the first complete circle,—reckoning back from this group to 
| i the model-group of its own chain. 

2. The lower polar numbers are 29, 20,39. Of these, the 
} ii two first are together equal to 49, or 7 x 7, the great num- 

! H} ber of the system. But if we add the central 1 to the 
te ‘ 39 of the tertiary chain, we have the double of 20, or 40, 

in the same position at the lower pole of the secondary chain, 
\ iN supposing 1 be treated as a fractional unit: should we con- 

4 i sider it a decimal integer, and value it as 10, its addition to 
| ! i 

# | 
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39 will give 49 as a product, which is the corresponding | 
cypher in the original chain. | 

3. The complementary numbers are 392, 56,77. If we Ht 
divide all the numbers 392, 56, 77, by 7, we have 56, 8, 11. 4 

Therefore, if the complementary number of the 15th formal I 

circle in the original chain be divided by 7, the product is 
56, the complementary number of the 15th circle in the ik 
secondary chain—a most harmonious result, when we call to ia 

Ute mind, that the 56 in this place in the secondary chain, was } 
p produced by adding 7 to its numerical denominator 14,— 

and by taking the double of the product, or 42, as a sum to i 
ii which the 14, or basis number, was to be added in order to | 
jn obtain 56. For 14+7x2+14=56. 

t But if we examine the fifth formal circle in the original iW | 

chain, we find that its central cypher is 8, which is the result ha 
i of dividing 56 by 7, while the central number of the fifth { 

N group in the secondary chain is 11, which is the result of it 
i dividing the highest complementary number of the tertiary i \ 

I chain, or that of the 15th group in it, by the same quantity | 

or7. For 77+-11=7. MM | 
i 4. The respective totals of the five cyphers in each of the ; ‘ 

t parallel circles, which may be called the fifteenth as regards Mh 
rt the original chain, are 478 in that chain, 126 in the secondary : il 

q chain, and 146 in the tertiary chain. If we divide 478 by We 
k 126, the result is 3192: if we divide 478 by 146, the result if | 

al is 34%: the relation of the numerators of the fractions in i (| 

{ these two cases, is 100: 40, which is precisely that found in j } 4 

the table (page 66), where the numerical indicator 5 gives | 

tis 100 as the corresponding fraction of its own chain, and 40x7 i \ 
f as that of the parallel circle in the secondary chain,—such te 

circles being the ji/th in both. Hence it appears that all the i os 
harmonies refer us to the fifth cirele, or to that which is the it 

. | model-group of the tertiary chain. : ie 
| Finally, no number could have been so appropriate as 77 in a | | ' 

1 the position which it occupies in the tertiary chain, where it 4 
is the last and highest. The harmony of its appearance in im 
this place is most striking, when we remember that it belongs ' : 

{ to a series of circles, in which the pivot or model-group was | : 

8 | 

| | 
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first suggested by 66. It is difficult to conceive a system 
iy more indicative of symmetry than this chain, in which the | 
Wa model form has 11 as its central cypher, while cach of the | 

| two termini of the series has 1 as the ultimate number ; that 

|| : term of unity denoting a mere mathematical point in its | 
| fractional capacity at one end, but representing a centre of | 

! a defined circle as an integer, at the other. 

| if The quantity of special or distinct formal ideas in this | 

| | chain, is 21, which number is itself indicative of 20, the value | 

4 of the first quadrated circle in the original chain, added to ~ | 

| ; the fractional unit ; while that identical number 21 is central 

/ | to that circle in the secondary chain, which is parallel to the ; 

} | circle in the third, where | is the central cypher, and 77 is 

i the highest complementary number of the chain itself. | 
i It is one of the rules observed in constructing the chains 

| i of circles, that the central cypher is indispensable, even if 
i all the cyphers on the circumference should disappear. This ’ 

i happens in only one instance in the secondary chain, when | 
i ih we attain the last idea of 1 as the value of a central point : 

} | in the tertiary chain it occurs as soon as we pass the parallel | 

; li of the blank circle at the head of the original chain, and we | 
| ih: obtain distinct ideas of six mathematical points in the retro- } 

Ne i gression, numbered 6, 5, 4, 3, 2, 1, respectively, which have 

1h no other formal relation to each other and to the chain to 
: i which they belong, than the distances between them (6). 

i \ It would therefore be inconsistent with the whole theory, | 
yal to suppose that this ¢ertiary chain could be extended beyond / 

} h the parallel of the fifteenth formal circle, or the fourteenth | 

ei numerical group of the original chain: when we attain the 

ie i) idea of 1 as the central cypher, we reach that limit. 

, ii Even as regards the parallel group of that secondary chain, 
; I there are indications of a peculiar harmony ; for its comple- | 

} i (b) The idea of a difference be- important to demonstrate its pecu- 
i i tween forces located on mere spacial liar qualities. The concluding plate | 
} i points, and of positive and negative of this book is a diagram of the three } 

nt relations is first suggested by this chains brought into juxtaposition, in 
\ | chain, without the necessity for a manner which offers a synoptical 

placing the equivalent numbers in view of their harmonies. | 
| the same circle. It therefore became 
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mentary number, 56, is the fractional value of a complete 

circle, in its own chain, while its lower polar cypher, 20, holds | | 

a similar relation to the fractional equivalents of the com- \ 

plete cirele in the original chain. See table, page 66, where { 

: 1....20....56 are coefficients (¢). | 

| 

SECTION III. | 

On the general harmony between the original, the secondary, and the tertiary 

oe chains. 

WHEN we revert to the original idea of the circular form, | 

8 and our method of creating it in the mind by attributing ' > 

motion to two points, which are always at the same distance i" 

N from each other, we discover that it is only necessary to id 

suppose each of them to describe a semicircle, in order to ' | 
x 

obtain the ideal form of two connected semicircles. (See i, 

pages xlvii and xlviii, Introd. Book 1.) If, therefore, we } il . ] 

are content with this process, we find that the entire blank | \" 
a , 

z x nae g i i 
(c) In constructing this chain it trogression, so long as we have five i a 

i should be remembered, that its up- cyphers in it. But when the circle is be 

per polar and left hand equatorial incomplete, the complementary num-  % 

numbers of the complete circles, are ber is found by adding together all i} 

the same as in the parallel groups of the other cyphers in it. This only ai 

the other chains. The central cy- occurs in the groups which corres- | [ 

phers are suggested by the position pond with the blank circle and first. a 

F of the group on either side of the quadrated circle of the original i uf 

model circle, and its central number chain; in the remainder of the re- ) 

i will denote its distance from that trogression, all the other available i 

model in mere arithmetical progres- cyphers, except that at the centre, 1 

sion or retrogression. Its lower polar disappear, and as, according to out ie 

h number will be greater or less than general rule, there can be no com- ti 

i that of the preceding group, by 3. plementary number where there is iW 

Tn the model group it is9; therefore no product,—it would only be found i 

it will be 12 in the next of the pro- inthe quadrant of this chain, which ih 

gression, but only six in that which is parallel to the blank circle of the (aie 

precedes the model, or in the next original chain. In_ the fractional ae 

of the retrogression. portion of the secondary chain there anf 

The complementary number will are five such quadrants, and their jay 

be found by adding 4 to that of the adjustment in a new circle has been \ y 

preceding group in the progression, examined at length. (See the sec- ie 

or by deducting 4 from it in the re- tion commencing at page 70.) it 

| | 
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) circle may be considered as a compound made up of the two | 
} semicircular lines; and this tallies with the corresponding | 

group of cyphers in the secondary chain, representing a | 
Pe semicircle only. (Plate 1, fig. 3.) 
! | But as the first conceivable method of so applying an ideal | 
My) motion to two points, necessitates the construction of the | 
H whole circle, one point describing one half of its outline, and | 
} the other point describing the other half,—it can only be 

| | represented by 1 or by 0, as its integral cypher, because we | 
| cannot divide the integer in its formal capacity. The only way | 

| it of representing it by fractional figures is indicated in the ori- Tl 
; - ginal chain itself, where 10 is its inferred representative, in | 
ae relation to subsequent circles in that chain. 

i Tt has been already shown in the same section, that if | 
ie we suppose two opposite points, on the circumference of a 

| if pre-existing circle, 40 move towards each other, they must at 
, last be in contact, and eventually pass each other. It is 

} iH evident that they would then hold the same fixed relation to 
each other, as that of two radii of the same circle, and that | 

ai | although its centre would be the graphic representative of a | 
Fae new stationary element in the problem (which was not the | 

j | case when the original circle was first described, notwith- 
Nee standing the partial rotation of the imaginary line between 

i the points. See page 30), the wnbroken diameter would not, in | i such a case, be the regulator of the motion, so far as the dis- | 
rei tance between the moving points is concerned. ) 

j f In the ¢ertiary chain we only find a quadrant on the pa- | 
} i) rallel of the blank circle of the original chain, or of the 

| i semicircle of the secondary chain: and this mode of com- 
\ I ‘parison interferes with the general harmony of the three 
; i chains. But if we still persist in regarding 10 as the only 

\\ allowable fractional denominator of the original blank circle, 
Hy and as the equivalent of 28 in the parallel semicircular group 

ENA It of the secondary chain,—we discover that the quadrant in 
Pe the tertiary chain may hold the same relation to 5 in the } 

ey original chain, as the semicirele in the secondary chain does . ae 
A it to 10, although the cyphers in that quadrant are I, 7, 8, } 

hij or 16, | 

i] 
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Therefore the fractional basis of the secondary and tertiary 

S chains have formal as well as numerical relations to the | 

numbers of the original chain, When they are considered 

as distinct systems, the corresponding fractions in the three | 

chains are 10, 28, 32, or 20, 56, 64. But when the forms of 

the parallel blank circle in the original chain,—of the semi- 

circle in the secondary chain,—and of the quadrant in the ' 

tertiary chain,—are all referred to the numbers of the original 

| chain, their different values are all reduced to one numerical 

y ratio, in which 5 is the number of the quadrant, 10 is that of 

3 the semicircle, or the circumferential line of the blank circle, 

and 20 is that of the whole quadrated circle. 

We have already found, that when the eyphers of the ori- 

ginal and secondary chains are treated as logarithms, each | 

cypher in a circle is the representative of some value, which | 

is not expressed in terms, but which will explain the general \\ 

j harmony of the whole system: this harmony is based upon the | | . 

fractional value of 1 (as an integer) being represented by 20. f : 

See chap vi. book 1, p. 68. fH) | 

In such a scheme, the integer in question is the equivalent { iy 

of a complete quadrated circle, and it is perfectly consistent ae 

with the whole plan, that any integral term less than 1, can | 4 \ 

only be 0; but as we imagine parts of a quadrated circle, we iq ' 

, may define those parts by fractional terms of relation to 4 

, the whole circle. Pi 

But we-have seen, that the method of numerical definition (/ 

exhibited in the original chain, cbliges us to adopt 20 as the i VJ t 

fractional denominator, and that the progression advances in i ' 

: the ratio of 20, 40, 60, 80,100; while the retrogression gives Ff \ 

10 and 5, as the respective equivalents of the semicircle and 4 1 

and quadrant (but by inference only), when we reduce the " ' 

; basis values of the complete circle in the secondary and ter- a 

i tiary chains to the numerical plan developed in the original ii 

chain. 1 ; 

The whole scheme, complicated as it may appear, is there- | ‘ é 

j fore a perfectly harmonious system; and when it is remem- iii ‘ 

; bered how these regular results have been developed, it Wer 

cannot be objected, that any one of them has been attained ; 
i) 

| 
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1 / by a desire on the part of the author to accommodate the } 
} various and successive processes by which he has reached 
| them, to a previously-imagined conclusion. | 
| | | Nothing at first sight could haye been more unpromising | 
| than the basis-series of numbers, 2, 4, 7, 1, 6, 8, 4, 5, 2, with | 
\} which the system commenced, so far as precedence is con- | 
} nected with the ideal development of each of those numbers 

} ; in the mind. Yet by following the self-suggested rules of 
| . attributing the origin of every new idea of number and form | 

iF which has been successively exhibited in the argument, to | 
} ty previously-existing forms and numbers,—and by always bear- 

) ing in mind that in the application of motion and rest, there 
1 must be an alternation of these conditions, and that when- 

: N ever the doctrine of contrarics cari be brought to bear upon | 
y iH the scheme, it must be so applied,—we have at length 
1 1 arrived at such a stage in the gradual creation of ideas of 

ne abstract forms and relative quantities, that we may proceed 
; | ! to examine nature with the object of discovering whether 
1 ny, the same method may have been made manifest in the ma- 
\ i terial world. 

| ih We pause here, because we have already fulfilled the 
be task proposed in this book of the general treatise, and 
ai! applied the mathematically-generated system of numbers to 
i" the abstract series of formal images by which those numbers 
real - were originally suggested. The images in question are, the 

i i single and double septuple figures composed of seven and 
i ! fourteen circles,—the quadripartite solid, in which the first 

. i four quadrated circles representing spheres, are brought into 
| hd contact in the most compact manner,—and the pentagonal 

nf i six-sided solid, in which the first five quadrated circles are 
i similarly employed. } 

La It is obvious that the numerical theory advanced in this ! 
| Hy) work, is capable of being carried out to a much greater 

! it extent ; indeed it is difficult to say in how many directions, 
ie N and to what complicated system, it may not be applied. 

i 
atl dealt : 

| i 

we



i 
: 5 

| | : 

| 7 5 
1 

; 

ty 

1 

. 
| i 
| 

| i



ne 
he 

Mi | 
»: | 

| | 

my | 

a 
| | 

hail | 
I) A | 

i | Ll 

. 

| 

Hi 
Why



NN 

| | 

| F 
| q 

| 4 | 
| | 

) | 
: | 

ESSAY IV. ¢ 
ii 

ON THE MOST OBVIOUS METHOD OF APPLYING THE ih) 

GEOMETRICALLY-DERIVED SERIES OF NUMBERS hil f 

TO CHEMICAL PHENOMENA. f SS 
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SECTION I. 

General considerations on the variable conditions of ultimate atoms. | 

Introductory. 

In two preceding essays, an attempt has been made to lay 

down the outlines of a consistent physical system, and of a 

geometrically originated scheme of numbers. In the present 

essay it ig proposed to apply the numerical series to some of 

the most simple chemical phenomena, } / 

| We have supposed, that the ultimate atom is a material : 

} entity, which has the conditions of limited existence common 

| to all generated beings ;—that it undergoes changes of form ; E 

—that, when its polar diameter is longer than the equatorial ‘| \ 

diameter, it is acted upon by other oblong atoms repulsively ; | 

—that when its equatorial diameter is the longest, it is acted > 

upon by other oblate atoms attractively ;—that the mutual | ) 

attraction of spherical atoms is the first manifestation of that it 

force, which is called centripetal by natural philosophers, and | i 

that such atoms only unite in indefinite quantities, but that ii 

all oblate atoms cohere (independently of the centripetal | | / 

force) with a fixed quantity of similar atoms, in accordance mM 

with specific laws affecting the numbers which constitute each V4 

penultimate particle of a simple body. Ny 

It has been surmised, that the class of substances called ie 

ozone are composed of individual oblong atoms,—that hydrogen a 

consists of spherical atoms,—and that all other chemical i 

bodies are aggregations of particles, each particle containing 

a fixed number of oblate atoms, which varies relatively to My 

each sort of ponderable substance. é 

It has also been inferred, that all oblong atoms have a ten- | 

dency to disperse in space in obedience to a law, which en- h 

| | 
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forces their mutual repulsion, unless they are affected by their 

opposites, namely particles composed of the oblate atoms,—that 

| every sort of combination of these oblate atoms, holds an 

| elective affinity to a peculiar form of the ozonic or oblong / 
atoms, which may be liberated by the chemical separation of | 

\| aggregated particles from each other, and may either be then 
| compelled to radiate (apparently) in space, in consequence of 

| their own mutual repulsion, or may be at once combined in 

ij another mode with some new chemical aggregation of such 

} } oblate atoms ;—but that (considered absolutely without re- 

| } ference to these particles, composed of oblate atoms) every | 
Vee oblong atom is distinctly separate from every other,—and that 

i the action of their mutual repulsion will account for the ap- | 
| pearance of centrifugal radiation. | 

Next, as regards hydrogen (which is assumed to be an ag- | 
i gregation of atoms having a spherical form), its ultimate | 

i constituents are supposed to hold the double relation of | 
| i ultimate and penultimate molecules to the constituents of all | 

| | other simple bodies,—and that as regards occupation of space, 
i ck they offer a medial starting point for the analytical chemist, | 

| since every other constituent of a chemical body, be it an 
Hi oblong or oblate atom, must be smaller than the sphere. 

: i Hence, we may assume that in our general scheme, the 
iia || ultimate constituent of hydrogen is to be treated as unity,— ‘ 
ieee and that the practical application of the numerical system in 

} the first instance is one of fractions, with respect to any given 
my) quantity of space represented by the spherical atom of hy- 

| drogen. A | 
' According to this doctrine, the aboriginal elementary data 

| are the same in every case, and the absolute gravitating force 
\ i of every atom (be its size what it may) is the same. Every 
: spherical atom is assumed to have the same bulk; but the 

relative gravitating force of each atom will depend upon its 
; \ greater or less occupation of space which may have been oc- | 

4 \) casioned by the increase of its oblateness. | 

1 | 
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i It must be remembered, however, that the mutually at- 3 

7 tractive force in question is the measure of mere centripetal i) | 

| gravitation, but that this is interfered with by all those } 

| special elective ordinances, which it is the province of the 

1 chemist to determine,—that the graduated tendency of each 

atom to contract is regulated by laws, which offer some defi- | 

nite limits or stages to certain self-developed changes in its 

form ;—and that although the change is continuously in one ; 

| direction as regards the conversion of the oblong spheroid | 

. into a sphere, and of the sphere into an oblate spheroid, it is 

| not supposed to oceur imperceptibly, but by a sudden expan- 

i sion or contraction from some one point in the fractional 

, scale to another. | { 

Such being the basis of the general physical hypothesis, | 

4 our present object is to demonstrate that these sudden 

changes hold a wonderful relation to the geometrically de- | | 5 

( rived series of numerical circles, which have been described ey ' 

in the preceding essay. i } 

A due consideration of the physical hypothesis will lead to i 

the inference that all ob/ong atoms must be still about to un- i . 

dergo a change, which will convert them into perfect spherical ih 

molecules, throughout the solar system, or any other given 

region of space in which they may exist. On the other hand, ‘i 

x the argument suggests, that every oblate atom which is now ‘ 

i the constituent of any heavier substance than hydrogen, 4 4 

must have passed through the ozonie and hydrogenie stages | 

of its graduated change. It also follows, that at one time he 

no heavier substance than hydrogen could have existed within Ha 

the spacial region now occupied by the solar system, unless _ 

| we suppose, that the primal development of distinct atoms is i 

a continuous and unceasing process of Nature throughout : 

Infinite Space. ih a 

; If hydrogen be composed of perfect spheres, and the pro- i 

portionate size of every heavier substance holds a relation to i 

1 the peculiar stage of contraction of its oblate atomic consti- ‘ee 

| i 
| i 

i
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| tuents, we might hope by accurate investigation to discover 
| the form of each atom, although our analytical processes will 

| never enable the practical chemist to ascertain its absolute 
\} bulk. The problem would be strictly one of geometry,— | 

supposing that each atomic individual were always an ellip- 
| tical spheroid, and that whatever might be the eccentricity 

gh of the ellipse, its sectional outline were a constant quantity, 
notwithstanding the variations in the length both of its major 

| | and minor axes. 
A / Such a problem might be solved without reference to the 
BW doctrine, that each particle or the specific aggregate of atoms 
| in each such penultimate molecule of a simple chemical body, 

i consists of some definite number of ultimate-atoms. But 
4 when we endeavour to discover why the quantity, be it what 

| | it may, is thus limited,—we are engaged in an arithmetical | 
| as well as a geometrical or formal enquiry ; and the scheme | 

i | of geometrically-originated numbers already explained in the 
| | preceding essay, may assist us in the solution of the problem. 

| 
) 

' | 

i SECTION II. | 
i i On the application of the first circular group of geometrically derived num- 

t Ii bers to the relations between the equivalents of Hydrogen, Carbon, Nitrogen, 
\ i and Oxygen. 

t f BErForE we proceed to apply the circular categories of our 
; i chains of numbers to chemical phenomena,—it is necessary 

i to recollect that 2 and 4, the first and second ideas of quan- | 
| tity in the whole series, were suggested as fractional terms, | 
1 expressing the halves and quarters of one formal integer: but 

: Hh the other three cyphers of the group,—namely, 1, 6, 7,— | 
| denote ideas elicited by the observation of a septuple com- 

; pound figure consisting of seven different but equal circles. 
| The inference is, that 2 and 4 would be powerful types, not | 

| 

| | 
| 

Ve 
'
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| only as regards the specification of quantities, but of division 

| and multiplication. 

For instance, we find from chemical observation, that the 

- | specific gravity of nitrogen, supposing hydrogen to be unity, 

| implies that 14 atoms of the one are requisite to fill the space ' 

occupied by a single atom of the other, while that of oxygen q 

leads to the conclusion that the atom of hydrogen equals 

in bulk 16 atoms of oxygen. With respect to spacial divi- : 

| sion therefore, we discover that the ultimate atom of nitrogen j 

is represented by +-, and that of oxygen by 3, in relation to 

: the ultimate atom of hydrogen: but when these numbers are 

considered in reference to the force of gravitation, 14 and | 

16 must be treated as indicatives of the quantities of distinct ; | ( 

ultimate atoms,—if there be any truth in the generally ad- : 

mitted hypothesis that different weights in relation to any | 

| one given spacial region, are the indices of corresponding { 

numerical quantities of distinct individuals, whose absolute | j 

weights or powers of attraction are equal. Wil } 

Now, when we examine the first cyphered group of the i o 

chain, we find that there is an obvious connexion between y . 

7 and 14, as well as between 4 and 16. We also observe the i 

requisite term of duplication 2, as regards 14, in the same ly 

circle, where it occupies the highest position, while 4, the ! 1 

square root of 16, is in the opposite position. But the i | 

other three cyphers in the group,—1, 6, 7,—being originally | (| 

suggested as integral numbers, are not to be considered i ‘a 

as terms of division or multiplication; they can only be ; 

treated as multiplicands, according to the strict application | : q 

of the hypothesis. li ; 8 

| Hence it appears, that in the first circular group of num- ys 

bers, 2 is only applicable as the type of a duplicating or haly- ih 

ing power, as regards other numbers: but 4 expresses both { 

< the multiplicand and multiplier in relation to the specific / d 

j weight of oxygen when compared with hydrogen, which is 16; i 

| and it not only applies to the mode in which the 16 atoms of 14 

i 
| 

| | 
Ml 

L
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i oxygen are to be divided, but it specifically points out the 
4 equivalent of that substance, or the number of ultimate atoms, 
} which constitute each of its penultimate particles, in the same 
| way as the central cypher 6 does with respect to the generally / 

admitted equivalent of carbon. 
| The admirable harmony thus shown to exist between the 
a first group of our numerical chain, and the four simple sub- 
i stances, which are so largely concerned in the constitution of 
{| this planet, will be perfectly understood, when we remember 

| | li that in reference to volume or outline, (the atom of hydrogen 
| being supposed to be the basis size, as a perfect sphere), the 
Fe particle of oxygen will correspond with one JSourth of the 

H circle which is represented by the quadrating number. In 
} the abstract numerical scheme, 4 holds the same relation to 

i 1) 16, as that of a quadrant to an entire circle. Thus the par- 
| ticle of oxygen consisting of 4 atoms will practically occupy 

} one fourth of the whole volume which may be filled by a single 
| | atom of hydrogen,—by 6 atoms of carbon,—or by 14 atoms 

| of nitrogen; oxygen therefore stands apart among the four | 
| | substances in question, in consequence of this practical qua- 
| Ps drature of the total typical number expressing its specific 

ei gravity, (2) while carbon and nitrogen may be conjectured to 
i exist in penultimate molecules, each of which is the combina- 

: ii tion of the same number of wltimate atoms as are expressed 
ek, by the terms of their specific gravitating relations to hydrogen, 
i i From this mode of reasoning, it appears that the only 

; | cypher of the first group of numbers, which is not represented 
it i in the list of hydrogen, carbon, nitrogen and oxygen, is 2, 

at and that this number is itself the first idea of quantity sug- , | 
i gested in the geometrically-derived series of numbers. 

i (a) The reader should remember that every ultimate atom, be its yo- ‘i ii] that the basis of the whole scheme of lume what it may, has the same 
chemical proportions, is the relation weight. When therefore the ele- | between weight and volume, and that mentary cause of such differences is 1 the only obvious method of explain- reduced to its last relation, it can i ing the differences of specific gravity only be a difference in the ultimate 
of different substances, is to assume atomic constituents of bodies. 

Wy , 
Li
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| Having thus arrived at a definite notion, with respect to 

> 7 the arithmetical quantity of individuals in each penultimate 

molecule or specific particle, let us next endeavour to discover } 

| the formal modes of their combination. According to the 

| general hypothesis, the ultimate single atoms of hydrogen are 

| practically particles, holding the same general cohesive rela- : 

i tions to each other as they do to the aggregated penultimate | 

| molecules of every chemical substance which consists of 

oblate atoms. The form of each atom of hydrogen is assumed 

to be a sphere, and such spheres are supposed to be held in 

| union with each other or with the penultimate molecules of j 

other bodies, by a cohesive force differing generically from that | 

| which occasions the cohesion of oblate ultimate atoms in their | | 

respective specific particles. This sort of cohesion may be i 

i . interfered with, either by chemical analysis, or by a mechanical 

| force. | 

In Nitrogen, on the contrary, the ultimate atoms may be i j 

: kept together by some more energetic attraction in penulti- a 

mate double molecules, each molecule consisting of two layers, i 

I and each single layer realising the abstract geometrical union i aN 

| of seven circles in the most compact mode ; two septuple layers it 

of oblate spheroids, so arranged that the interstices between | 

any two atoms in one layer should be partially filled up by the its 

| intrusion of one in the other layer, will present us with a (| 

| practical demonstration of lateral as well as of superficial | is) 

| compactness. Unless each complete particle of nitrogen con- | 

| sisted of 14 atoms, the combination of 7 would have a super- wi 

d | ficial character: but there is a valid reason for assuming, 4 , 

f that in every penultimate aggregate of atoms, they must be at a | 

least two deep in every direction. i 

As regards Carbon, if 6 be its practical equivalent, two j | 

triangular combinations might be imagined to be connected in : Ml j 

the same way as the two septuple ones have been in nitrogen, im 

/ That the simple arrangement of two layers (with three atoms | | | 

: in each layer), is the mode of aggregation of the ultimate i ‘ 

U | 

/ i 
a.
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| constituents in the particle of carbon,—would accord with 
he the idea of compactness being an elementary condition of 
Me molecular union, so far as its application to practical com- 
nh bination is compatible with the specific form of each ultimate 
VE atom in the aggregate. 

i / Lastly, with respect to the form of the oxygen particle 
5 (supposing it to consist of Sour ultimate atoms), the most 

| obvious model of their aggregation would be that of a solid 
} iN equilateral triangle, if they were all perfect spheres; and 
! this mode appears the most reasonable, even if we admit 

I that they are oblate spheroids, although the result would 
igs not be the production of a form so completely harmo- 

i nious. 

{| We have thus speculated upon three of the most simple 
| modes of realising the agglomeration of six, fourteen, and 
i" four spheres or spheroids, in those double triple, double sep- 

i tuple, and pyramidical quadruple combinations, which have 
| ‘ been already suggested to the imagination with respect to 
i form in the abstract; and we find that they ought to be 

rn placed in the first numerical circle of our chain in the fol- 
\ | lowing order : 

if Hydrogen. Carbon. Nitrogen. 
ey 1 6 Tx2=14 

{ Oxygen. 
iil 4 

} i} It may be shown, that another of the generally-admitted 
4 i simple bodies, which is largely concerned in the processes of 

| i Nature, (namely chlorine, some of whose properties resemble 
i} those of oxygen), has a specific gravity, which exactly coin- 

| cides with double the four cyphers in the first numerical } 
4 | group,—the other cypher, 2, being treated as the indicator | 

: i of their duplication. We find (1+6+7+44) x 2=36, the 
| total being the term of the specific gravity of chlorine in rela- 

; tion to hydrogen. 
} 

| ; Chemists haye generally determined, perhaps without suf- | 

res : 
i Hi
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ficient data, that 86 is the equivalent, in other words, the 

definite number of ultimate atoms in each penultimate 

i molecule of chlorine. In this respect they may have been H 

guided by the same method of reasoning, as that which has 

induced them to attribute 8 to oxygen. It will be seen, z 

that 18 (the complementary number of the ¢hird group of 

i cyphers in our chain), holds the same relation to equivalents 2 

of chlorine in its combination with other substances, when it 

is doubled, as 8 the complementary number of the second nu- 

merical circle, does to the double equivalent of oxygen. i 

| We must suppose, however, that if every ultimate atom has 

-_ been previously one of hydrogen, which is a basis-postulate in 

| our hypothesis, the diminution of the volume necessary to 1 ( 

| account for a reduction to = of the original bulk, must have 

| been a result of a much longer continuance of the process of 

F contraction, than would account for the development of those ie 

| larger forms of the ultimate atom, which may constitute i } , 

i portions of the penultimate molecules of carbon, nitrogen, or i 

oxygen. Hence it follows, that according to such an hypo- aa 

a thesis, chlorine could not have existed in this planet until ) ; 

after the formation of these substances, and most probably of l 

some of their respective compound corpuscules. This notion is | 

supported by the inspection of the chain of numbers, in which \y 3 

| the third group or circle may be specially referred to chlorine, (| 

| and its union with them, or with their compounds. We 

| Bromine, iodine, and fluorine,—all which, like oxygen, j 

| have the peculiar property of supporting combustion, al- BB 

| though their specific gravities are greater than that of | / 

| chlorine—may be in a like manner compared with still lower mf 

| groups or categories in the chain. | 

| Let us now proceed to the consideration of the compounds i 

| of hydrogen, carbon, nitrogen, and oxygen, in reference to il } 

, the geometrically originated numerical system. ‘a | 
| 

| a 
| 

| i 
| _ 
| |
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| | 
li} SECTION III. 

| On the simplest binary compounds of Hydrogen, Carbon, Nitrogen, and 
; Oxygen, in reference to the first circular group of numbers in the series. 

In accordance with the notion of a progressive change in the 
} i} form of the ultimate atom, we have supposed, that hydrogen 
' | existed within the limits of the solar system before carbon, 

} ; carbon before nitrogen, and nitrogen before oxygen. Their 
| earliest binary compounds may therefore be imagined to have 

ie developed themselves in the following order. 
N 1. Hydrogen and Carbon. 
i (Hydrogen and Nitrogen. 
| % | Carbon and Nitrogen. 

he Hydrogen and Oxygen, 
| 3. [cer and Oxygen. 

| Nitrogen and Oxygen. 
The lowest series of proportionals which have been dis- 

; \ covered by the analytical chemist, may be arranged as follows 
H with respect to these combinations. 

i 1. 1. Carburetted hydrogen. H 1+ 6=7. 
{ 2, Ammonia. H 3+N 14=17. 

| hi ah ms Cyanogen. C6+N 14=20. 
i 4, Water. H1+0 8=9. 
ay 3. ( Carbonic Oxyde. © 6+0 8=14. 

1 6. Atmospheric Air, O 4+N 14=18. 
| When we examine the above classification of binary com- 

i } pounds, we observe a striking coincidence with the relative | 
\ arrangement of the cyphers in the first group of the chain. 

| | A corpuscule of carburetted hydrogen consists of one atom of 
{ , Hydrogen and six atoms of Carbon. The total 7, in the 

i first circular group of numbers, is the exact local representative 

of that substance, supposing a cypher to represent the word. 
It must beremembered thatif our physical hypothesis be cor- 

vie 
|
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| rect, the formation of carburetted hydrogen (4) must have been 

the earliest result of the combination of two simple chemical | 

bodies. In this instance the coincidence between the chemical F 

arrangement and that of thenumerical successionin the circle is | 

complete : the corpuscule of carburetted hydrogen consists of f | j 

1 atom of hydrogen and 6 atoms (or 1 penultimate particle) 3 

| of carbon, 1+6=7. Hence the three distinct bodies which i 

are supposed for physical reasons to have existed the first in 

| any given region of space,—namely, two simple substances 

| and their compound—are represented by the cyphers on the | 

equatorial diameter of our first group of numbers, as a sum ‘ 

| in addition. | 
The same parallelism of proportionals appears with respect i ( 

to Nitrogen. By the rule of addition, 1+6+7=14, which : 

| number denotes both the molecular equivalent and the rela- | 

| tive gravity of that body. When applied formally, the equi- | “J 

| valent of nitrogen is represented by the entire diameter of | 1 } 

| the circle—that of carburetted hydrogen by the radius line | | 
» between 1 and 6—that of carbon by the central point—and i 

! that of hydrogen by the point on which the cypher 1 is located i 

| in the circular group of numbers. it 

So soon as nitrogen was developed, but not before, two 

new compound bodies resulting from its combination with | (P 

| hydrogen and carbon, might have made their appearance. Ma 

| The first of these is ammonia; the other is cyanogen. In i 

both cases we observe proofs of the harmony between our | q 

physical and numerical systems. yy 
im i 

; (b) The term Carburetted hydro- thought it necessary to explain that 
gen has been used in the text, in he does not mean the species of Car- Mth 
reference to that Panay) compound buretted Hydrogen which contains i 

of Hydrogen and Carbon, each cor- two volumes of Hydrogen in com- I 

| puscule of which consists of one par- bination with one of Carbon, but that i 

ticle of Hydrogen and one of Carbon. in which the respective volumes are ! } 

| The term may be one of general equal. ‘The latest observations lead | ea 

| application to all compounds of these to the inference that a combination \ | 

} two substances, but as chemists are of one particle of one, and one of the i 
undecided to which compound it other, does exist in Nature. i 

| should be applied, the author has i ‘ 

| | 

| 1 
| 

iy
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The equivalent of ammonia is 17. Its corpuscule is a com- 
| bination of 3 atoms of hydrogen and 14 atoms (or 1 penulti- 
| mate particle) of nitrogen. Taking the cypher 2 on the upper 
i circumference of the circle, as the sum to be added to 1, the 
i total 3 appears as the numerical quantity of atoms of the 

iN hydrogen in the corpuscule of ammonia. When considered 
ne Sormally, we have before us the are of the quadrant between 

ha 1 and 3 as the Jincar representative of the hydrogen, and the 
| diameter (or two radii) as that of the nitrogen. The formal 

| I | result is the image of a quadrant of a circle. 
} The equivalent of cyanogen is 20. Its corpuscule is a com- 
: pound of 6 atoms (or 1 particle) of carbon and 14 atoms (or 

t I particle) of nitrogen. We have seen that the central cypher 
} of the group represents the equivalent of carbon; but the 

| same number results from adding together 2 and 4, which 

are*at the two opposite ends of the polar diameter of the 
circle. 

| i ‘When treated in this manner, a semi-circumferential are 
/ is indicated linearly by 2 and 4, in the same way as that of a 

i : quadrant was shown by 1 and 2,—or as that of an entire dia- 
i meter of the circle was by 1, 6, 7. The formal addition of 
ib the semi-circular are to the diameter, suggests the figure of 

: H a complete semi-circular space bounded by its diameter, as 
i i the linear type of cyanogen; while that of ammonia, is a 
j , complete quadrant of a circle. 

{ Another coincidence is found in the fact, that the cyphers 
a on the circumference of the circle 2+ 1+4+7=14, the equiva- 

i lent of nitrogen, while the cypher indicating the central point 
i of the circle represents that of carbon. The combination ex- 

presses the total of all the cyphers in the circle having a joint 
} value of 20. 

} , Thus we find a double harmony: 
| 1. The semi-circular are represents carbon—the diameter, 

nitrogen—the combination of the are and the diameter, or 
It the completely enclosed semi-circle, cyanogen. 

| | 

|
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| 2. The central point represents carbon—the whole cireum- i) 

a ference, not taking that central point into account, nitrogen, im 

| —the complete circle with the central point, cyanogen. ‘ 

| If it bea correct doctrine, that the practical chemical deve- : 

lopment of new substances, is regulated in obedience to 

the same mathematical ‘laws, as those which prevail neces- bY 

sarily with regard to the harmony of our geometrically- 1 ; 

derived numerical circles,—we discover an obvious reason why 

three equivalents of hydrogen should be combined with one of ' 

| nitrogen in the corpuscule of ammonia. The same law which | 

; has been proved to prevail as an abstract necessity in relation i 

to the reconstitution of semi-circles and circles in consequence 

of the self-suggested development of numbers originally de- j ! [ 

| duced from cireles (see page 85), will account for the propor- 

| tional parts of the hydrogen and nitrogen in the ammonia | 

| being what they are. Our first expectation would be, that " ) a 

one or two equivalents of hydrogen at most should be dis- | ! 4 

| covered in the corpuscule of so early a substance as ammonia: y ki 

| the presence of three atoms of hydrogen in the compound i 4 

appears to offend against our idea of gradual arithmetical i} 

4 progression: but we find an explanation of the cause of such it 

an apparent anomaly, in the relative values and circular : j 

arrangement of the cyphers. | 3 

As regards the six substances,—three simple—hydrogen, | ay 

‘tT carbon and nitrogen—and three compound,—carburetted AI 

hydrogen, ammonia and eyanogen—we observe the same sort ! ‘ 

| of progression as that noticed in page 85, where the radius, | i 

diameter, semi-circumference and whole circumference of a | 

| circle are reconstructed by the aid of a self-suggested deve- | 

a lopment of numbers, which were themselves derived from our 

chain of circles. i | 

} ‘The two points which are the termini of the circular radius I } 

| are represented by hydrogen 1 and carbon 6. The radius { | 

i, line itself is represented by carburetted hydrogen 7. i 

| i ; 
i iq ) 

, 

i
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; The line of the diameter 1, 6, 7, is represented by nitro- 

i gen 14. 

: The complete quadrant by ammonia (1+2)+14=17. 

{| The complete semi-circle or whole circle by cyanogen | 
1] 1 (2+4)+14=(2+144+7)+6=20. 

| a Let us now proceed to the consideration of Oxygen, which, 

according to our chemical hypothesis, must have been a later 
; | development in the same region, than hydrogen, carbon, or 
aN | nitrogen. 
| Its specific gravity when compared with hydrogen is 16. 
Pit} Its penultimate molecule, (as regards the analysis of atmos- 

: i pheric air), is 4. Both these numbers are defined in the circle; 

N and together they constitute the sum total of its cyphers. 
! We therefore discover a new apportionment of the terms of 

quantity expressed by all the cyphers in the circle. 4 stands 
| by itself at the lower pole, as the denominator of the specific 

| quantity of atoms which constitute each particle of oxygen. 
2+1+6+7=16 represent the specific gravity of this substance 

| in relation to hydrogen, and the inferred contraction of the 

i it volumes of its ultimate atoms. 

/ 1 Again, as to its composition with hydrogen, carbon, and | 

1 | nitrogen, we have water, carbonic oxyde, and atmospheric 

| | air as their most equalised combinations. Arranging them 
[ i} in accordance with our method, the most simply harmonious 
: al of these three would be the corpuscule of atmospheric air, 

j because it seems to be the result of a union between two 
ip i penultimate particles; but if they are to be arranged in ac- 

i cordance with the relative seniority of the development 
1 assumed in our hypothesis, our attention would be first di- 
i rected to water. | 

fia | It is however probable that wherever the particle of oxygen | 
i is combined in a double proportion with one particle of any 
} other substance, as in all those where oxygen and nitrogen 

are concerned, always excepting atmospheric air, it belongs 
to a more advanced stage of development. 

| 

| 
\
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: Atmospheric air, (each corpuscule of which is generally { 

supposed to be composed of 4 atoms or 1 particle of oxygen, | 

and of 14 atoms of nitrogen), has an equivalent of 18. The i 

obvious cyphers in the circle which represent it are found | 

upon the equatorial diameter of the numerical group, and i 

at its lower pole. Its formal type is clearly marked out in | 

| the lower enclosed semicircular space, where the diametrical \ i 

| line represents the particle of nitrogen and the semicircular | 

are that of oxygen. i 

Supposing the upper semicircle to be complete, we have 

& already shown that the cyphers there express the gravitating ql 

relations, or those of bulk, between the ultimate constituents | 

of oxygen and hydrogen. i 

It also appears that water is formally typified by the upper t ( 

quadrant on the side of hydrogen in the circle, 1+2+6=-9,— | | 

air by the lower semicircle (1+6+7)+4=18,—and carbonic { | 

; oxyde either by the circumference, excluding its centre, { ; 

2+1+4+7=14,—or by the are between 2 and 4 as the for- i y 

mal type of the carbon in the combination, while the radius i Q i 

between 4 and the centre of the circle, doubled by the power \ | 

of 2 is that of the oxygen. Hh 

The following rectilinear arrangement of all the substances \ 

noticed in this section, has been framed upon the numerical ae 

basis alone. The position of the four simple bodies is given | 

‘7 as if the diagram were circular with the corresponding cyphers 

| inserted under the name of each substance. The number 2, \ 

it may be remarked, has no physical representative in the it \.\ 

diagram, but it is supposed to influence the location of nitro- : 

| gen (14 representing 7), and to double 4 in relation both to » 

"4 water and carbonic oxyde. There may be some doubt as to 

the propriety of inserting ammonia, carbonic oxyde, and i 

uy water in the category, because more than a single particle of \ 

| one of the constituents is engaged in the combination; but J 

\ in all the other instances the position is accurate, and the | 

7 a % d ‘ 
| : | 

I |
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| whole diagram is in perfect harmony with the principles 

|) already enuntiated. 
1 ce ol ari aa 
| | 
{| Annie 

| 17 
| Hydrogen Carbon soo ee 

i 1 | 6 | (7x2) 
i Carburetted Hydrogen | Cyanogen 

hh al 7 20 
| — Water Carbonie oxyde Almospheric air — 

} 9 14 18 | 
| 
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: J SECTION IV. 

Vi On the various combinations of Nitrogen and Oxygen, in relation to the 
1 second circle of numbers in the series. 

| THE most complete realisation of the second numerical circle 
| ik is found in the known combinations of omygen and nitrogen. 
ais The various proportions in which they are combined, are in 

i perfect harmony with the cyphers contained in the second 
[ group of our numerical chain, supposing that atmospheric 
ath air belongs to the first group, and that nitrogen itself, which 
i | combines in a constant quantity with the several proportions 

: i of oxygen, is also represented there instead of in the second. 
; i Let us consider the complementary cypher 8, as the mul- 

a Gi tiplicand, and all the other cyphers as multipliers of 8. This 
: rule seems to be suggested by the progression of 2x4=8, 

which demonstrates how the idea of 8 is attained, supposing | 
| the central 4 to be the type of the particle of oxgen, and 8 to 

ain represent two such particles, when influenced by the power of 
| t duplication which is thus made manifest in the cypher 2. | 

Then 8 x2, will be the terms of the Sour particles of oxygen, | 
| which when added to one particle of nitrogen, 14, will be the 

HI
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i first of these secondary combinations; and it will denote i 

| nitrous oxyde, whose equivalent will be O 16+N 14=30 ulti- \ 

mate atoms. The following series will thus be made manifest i 

in accordance with the cyphers of the second group of the i 

| chain. \j 

Oxygen. Nitrogen. i | 

Nitrous oxyde exe oe 14 730) i 

: Hyponitrous acid 8X 3 + 14 = 38 | 

Nitrous acid 8x4 + 14= 46 

Nitric acid 6xS + 14 = 54 i 

When these proportions of the various combinations are i 

arranged in their relative positions in the circle, they will \ ( 

appear in the following order. v | 

3 : 
Hyponitrous acid | , 

O 24+N 14=38 HW 
2 4 8 i, i 

Nitrous oxyde. Nitrous acid. Multiplicand. WN 

| 0 16+N 14=30 0 32+N 14-46 04x2=8 i 

| b 
| Nitric acid. hors 

O 40+N 14=54 ii) 

. A 

4 | In this instance we observe the cypher 8, holding the same i” 

: abstract arithmetical relation to the other cyphers of the VW 

. second group, as that of 2 to the other four cyphers of the ; | 

‘ first group. In both cases we find that four distinct sub- 

| stances are arranged in a semicircle, but the two semicircles i 

i are in reversed positions, and if they were placed within the | 

same area, their diametrical lines would be at right angles to i } 

| each other. a ¢f 

| If, however, we substitute 18 for 8 in the second circle of : 2 

i numbers, supposing that number to represent the correspond- HY 

. | 
| 

i 4 

i | 

| , 
i 
|
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ing semicircular arc in the first circle, in which 7 occupies the 
| position of 8 in the second,—and that 18 be accounted for by 

the process 4+(7 x2)=18,—we shall have placed the equiva- 
} lent of atmospheric air in the same group with all the other 

binary compounds of nitrogen and oxygen. This method of 
| combining cyphers and of substituting the total for some other 

| | original number in a group, has been already demonstrated 
i in the preceding essay. (See page 55.) In the present in- 

| | stance the harmony resulting from the process is extended to 
Aa the physical parallelism: on previous occasions the operation | 
| only had reference to formal and numerical cvincidences, in | 

} } the abstract. 

i Supposing 18 to be the substitute for 8 here, and the other 
| cyphers to be unchanged in the second group, they will re- 

present a complete semicircular are and a diameter, while 
18 will typify the line of a semicircular arc, without its dia- 

| meter. The formal result however will be a complete circle, 
ij in which 18 will really represent the equivalent of atmospheric 

| | air, while the other numbers will be logarithmic powers, or 
i : indices of the quantity of oxygen particles in all other com- 

pounds of nitrogen and oxygen except atmospheric air. This 
i! arrangement, therefore, although in itself a most harmonious 

{ | combination, is less complete than the other, in which 8 re- 
; f presents the equivalent of the double-particle of oxygen, 
| i or the form under which it combines with nitrogen under the 

; influence of the other numbers of the circle. The following 
j | Ht scheme would suggest the idea of an entirely new group, sup- 

i posing the equivalents of the four substances were expressed 
in full by 30, 38, 46, 54, as atmospheric air is by 18. 

i O (8X3)+N14=88. 
fen Hyponitrous Acid. 

O(8x2)+N1l4=30. O(8x4)+N14=—46, 04+N14=18. 
: Nitrous Oxyde. Nitrous Acid. Atmospher. Air, 

} O (8x5)*N 14=54, 
| Nitric Acid. 

im
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| But, as it seems more reasonable to suppose that the earliest ‘| 

| mode of combination of nitrogen and oxygen was in the cor- \ 

puscule of atmospheric air, because in all other known in- | | 

stances of their binary compounds the particle of oxygen is | 

double,—we are warranted in the assumption, that the second j 

| numerical group in out original chain, where 8 is a comple- | : 

mentary number, was the model category. It is only one of i 

the necessary coincidences of the entire scheme, that if 18 be 

considered the substitute for 8, it should represent the equi- 

valent of the most simple combination of oxygen and nitrogen, i 

the formal model of which is also to be found in the first " 

group of numbers. That this should be so, is very wonderful, | 

but not more surprising than that 8 should be the basis mul- i ( 

tiplicand in reference to every number in the second group, | 

when referred to the proportions between nitrogen and oxygen , | 

in all binary combinations except air,—or than that 7 should By 

have an exactly similar position in the first group, where it y 

holds the same relation of a multiplicand in reference to | jj 

nitrogen, as 8 does in the second group in regard to oxygen. i... & 

’ We may discover a very perfect harmony in the more arti- \ 

. ficial combination of cyphers, supposing the equivalents of 

: | nitrous oxyde, and the hyponitrous, nitrous, and nitric acids, | 

1 be the substitutes for 2, 3, 4, 5 in the second group, although i f 

the harmony will be interfered with by the substitution of 18 | 

for 8. This isan additional reason for separating atmospheric ps 

air from the other compounds. It will be found, that if we i 

‘ | add together all the equivalents of the combinations of oxygen \ 

i and nitrogen, which are represented in the second numerical | 

group, we have the following general sum 30+ 38 +46 + 54=168, 

in which the equivalents of the oxygen are exactly twice those ‘i 

} of the nitrogen, for 112+56=168. The admirable harmony of | 

‘ these relations is still further exemplified in the fact, that i } 

56-14x4, which is the multiplying method of arranging the H ¢ , 

14+4, the joint equivalents of atmospheric air. Moreover, | 

the quantity of oxygen atoms in the general category may be i « 

| | 
, 

/
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i represented as 14X8=112, which is the double of those of 

the nitrogen atoms 14x4 ; thus the new basis 8 is multiplied 
| by the precise quantity of ultimate atoms, which are assumed 
{| to constitute a specific particle of nitrogen. 
| Still farther, the quantity of nitrogen atoms in the general 

category of nitrous oxyde, hyponitrous acid, nitrous acid and 
nitric acid, is the basis equivalent of the nitrogen particle, 

; | ; multiplied by the equivalent of the oxygen particle, 14x 4=56, 
\| When we advance beyond this plan of harmonizing the 

1 equivalents of oxygen and nitrogen, and consider doth nume- 
I rical circles, and the equivalents of the chemical substances, 

gl which haye been referred to them, as one system,—we find 
i that as regards the first circle, the total was 110; 25 repre- 

{ senting the equivalents of the simple substances, and 85 those 
of the lowest binary compounds. Now if we subtract that 

| total 110 from 168, the remainder will be 58, or 50+8. In 
| ; this ease each cypher of the two circles will give 5, because 

25 or 5? was the representative value of the number of cyphers 
| in the first circle, and 50=5?x2. The number 8 represents 

| the quantity of cyphers, whose places will have been oceupied 
\ i by the four simple substances in the first group of cyphers, 

i and the four compounds of oxygen and nitrogen in the second, 
/ while the first and last cyphers 2 and 8 are treated as symbols 
i i or powers of duplication and relation. 

taal Secondly, if 110 be subtracted from 112, we have a remain- 
} } der of 2, the first arithmetical term of the chain. 

F i Thirdly, if 168 be divided by 4, the equivalent of each par- 
mi) i ticle of oxygen, and the central eypher of the second group, (in 

} which case it is the basis type of all the combinations in 
! question between oxygen and nitrogen), the product will be 

42, the exact arithmetical sum represented by the cyphers of 
: both groups without reference to physics or chemistry. 
as In every instance, therefore, do we discover the develop- 

| ment of perfect harmony, when we represent the cyphers of } 
the abstract system by particles or corpuscules of the simple | 

I 

| 
nt



i) 

| 
157 " 

i substances in question, or their binary compounds; and we ii 

are irresistibly led to the conclusion that the numerical laws 

which control the relations of hydrogen, carbon, nitrogen and 

oxygen, are to be found in the two first groups of cyphers, | 

which contain the geometrically suggested series of 2, 4, Wa ks j 

6, 3, 4, 5, 2,8. ! | 

) 4 

i 

SECTION V. | 

General considerations on the application of groups in the chains of cyphered 1 ‘ 

circles, to chemistry. 

TuE object of the present essay is only to explain the method | [ 

of applying the arithmetical scheme suggested in the pre- i 

ceding treatise, to the author’s physical hypothesis, which f 

accounts for the transmutation of ultimate atoms, and for i et 

the gradual development of all chemical bodies. I y 

Attempts to enlarge upon specialities, would lead to a i ij 

: 7 series of details, which might be extended until this essay , 

| became much longer than the treatise on numbers. He now 

. 9 contents himself with having demonstrated, that there is a | 

| complete harmony between the incontestible certainties of j 

io the geometrically-derived arithmetical system (in itself a | | 

| perfect scheme of progressive development), and the univer- | | 

. sally-admitted doctrines of modern chemists about definite i 

equivalents ; and with having shown that such a concordance 

; is a corroboration of the great probability, that every process \y 

| in Nature is one of a general system of graduated and auto- 3 

| matic development, not only with respect to the organic, but 

the inorganic world. 

The labour of applying the abstract system of our geome- ie 

trically-derived ideas of form and number to chemistry, H } 

&§ requires the aid of many observers of Nature in that depart- | e 

ment alone: but any joint analytical endeavour to verify the i | 

| general proposition with respect to the known phenomena of t : 

) |
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} other branches of physical science, would be ineffectual, 
iF however devoted chemists might be to the undertaking, un- 
| less they were assisted by astronomers, botanists, and 
ii zoologists. Still, the chemical application of the proposition 
| is by far the most important, because chemical science holds 

the same rank in the great but limited realm of Nature in 
bea reference to first principles, as that of arithmetic itself in the 

} all-containing Universe of the ideal world. 
| Tt should be borne in mind, that although in the preceding 

| essay, three mutually-dependent chains of cyphered circles 
; have been deduced from the original geometrical series 

aya arranged in the two circles.to which constant reference has 
; H been made in this,—there is no limit to the variety of chains, 

i which may be constructed upon the same basis. It is pro- 
bable, that as regards the vast laboratory of Nature, the 

RG number of such chains is immense. Some of them may be 
suggested by chemical phenomena; others by harmonies in 

| acoustics, and by the practical discoveries of musical com- 
| posers, whose instinct has suggested many charming novelties, 

} which the mere theoretical student might have never thought 
| of; and others by as yet unknown phenomena in optics. In 

} all cases, however, we may rest assured that one great and 
ih general scheme of abstract numbers presides over every prac- 

: i tical combination of chemical substances, of colours, and of 
| i sounds. 

{ | It is affirmed, that the famous Pythagorean phrase “ of 
the music of the spheres,” meant one universal harmony in 

mil the abstract, in obedience to which the whole system of 
Nature has been, is, and will be made manifest. We may 

| conjecture, that all the phenomena appreciable by ourselves, | 
| are as nothing when compared with those which are now 

EN | being developed in boundless space. Yet this conviction of 
feahidh our own incapacity should not deter reasonable minds from 

the boldest attempts to generalise, or from endeavouring to 
| discover the elementary principles of that harmony, which / 

! 
| 

| 
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' must pervade the moral and physical universe. j 

l The formal arrangement of atoms, and of their distinct | 

| molecular aggregates, is one of the most interesting branches 

i | of the general inquiry, since it immediately connects the | 

abstract laws of geometry and arithmetic with their phy- 

| sical application to the phenomena of electro-chemistry ; but } | 

| previously to entering upon this investigation, we should | : 

: | ponder deeply upon the elastic and cohesive conditions | 

‘ of bodies. In any attempt to discover the formal rela- 

§ tions of dissimilar particles, which constitute a compound \ 

‘ chemical corpuscule, or, indeed, of those which are the con- | 

stituents of any simple body, we must reduce them by in- | 

; ference, at Icast, to the gaseous state; but, even then, the : ( 

difficulties of the investigation are more serious than might 

have been expected by the analyst, in whose method of | 

calculation there is no allowance made for the various ratios i \3 

of expansibility special to different sorts of gaseous sub- 1% 

stances. We cannot admit that the same given amount of | | 

' atmospheric pressure should affect all gases according to the P 

same ratio; for, although it may be surmised that there is & } Y 

| zero point, at which elasticity ceases, common to all gaseous i 

bodies, the analogy of the freezing and boiling points of a i 

thermometrie scale being different for most substances, sug- Jali 

gests that in a state of gas they would not expand in the (| 

same ratio during their gradual liberation from that external | 

pressure which promotes their elasticity. NI 

When a gas becomes liquid under pressure, we may infer ul 

| that the great clasticity peculiar to that condition of a sub- ' 

tance, is nullified and rendered /atent; on the other hand, i 

| when the liquid is vaporized, the latent force of its elas- 

ticity is liberated from the operation of some peculiar law, ; 

which determines that that force should have been altogether | A 

restrained in the liquid state. Therefore,—since it is proba- | 

ble that heat may be attributed to presswre in every case, : 

i when we search for its ultimate cause,—we arrive at the con- 

1 ¥ 
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clusion that the two sorts of pressure (the one internal, which 
|) is specific and normal to every distinct sort of substance, 

| supposing there be no external pressure,—the other external | 
and depending upon external compression), may be the 

i results of antagonistic forces. This would also explain why, 
Hat when the internal pressure passes a certain limit (as 
| regards the point of vaporization), in relation to the external 

| } pressure, a fluid substance is liberated from the influence 
| of the law which had previously rendered its elementary 
| elasticity /atent, and had promoted its condensation in a 

aya liquid state. 

H\ It follows, from this method of reasoning, that the internal 
normal heat of any substance, when it is perfectly free 

] from the external pressure occasioned by centripetal gravi- 

tation, may always maintain it in a gaseous state; also, 

: | that external pressure alone is the cause both of liquidity 

and solidity, and that every body would be at the zero point 
i of its gaseous expansibility if there were no other pressure 

| than that depending upon a resistance of the non-atomie 
ees) ethereal medium to the intrusion of the atomie void. (c) 

} Such considerations are of great moment to the analyst, 
: | when he is engaged in the endeavour to determine the re- 

} | lative weights and bulks of different sorts of gaseous bodies, 
because he may infer that when different gases are com- 

; i pressed, the same amount of atmospheric pressure would 

oceasion very different expansible results, even in simple sub- 

mi i stances. In one substance, it may have indicated the point 
| in the scale at which the fluid, or even the solid condition of 
| the body has been promoted ; while in another, it may not be | 

| near the limit where such a sudden change has been effected . 
as that of the conversion of a gas into a liquid—an operation, 

} 

(c) This opinion about the cause of ultimate atomic constituents, has 
| the normal or specific heat of each been already explained more fully in 

| body being in proportion to the space the fourth section of the second 
which is occupied absolutely by its essay, page xciv. 

“ah 
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as has been assumed, which, to a great extent, nullifies the 

normal internally-derived pressure of each envelope of a mole- 

| cule, or renders it latent. 

The only xormal condition of a body, according to this 

; method of accounting for the specific heat of bodies, and for 

3 the presence of heat occasioned by atmospheric or any other i 

sort of pressure, would suppose the absence of afl external 

pressure, except that of the space-pervading ether. { 

But it is a question of paramount importance in the in~ | 

quiry, to determine what is compressed. The whole argu- 

ment suggests that the internal or primary atomic individual | 

is incapable of undergoing any other formal change than f 

that which is gradually consequent on the diminution of its ( 

. polar and the increase of its equatorial diameters, which joint i 

4, process of secular alteration in its form has been already ac- | 

counted for. That the absolute substance of the atomic i % 

i shell should be compressible, cannot be admitted, if we P 

adhere to the speculation already advanced in the preceding j 

essay about the generation of the atom. is { 

Two opinions have been long entertained in reference to } 

" the cause of gaseous elasticity, which are decidedly opposed to 

each other. According to one, molecules are never in contact i § 

; when in a gaseous state, and when the greater or less distance I gli 

" between them is occasioned by the varying intensity of their 

mutual repulsive energies. According to the other, the elastic ‘a 

a force is a result of the compression of each molecule, which de- . ' 

l pends upon peculiar chemical laws proper to each substance, 4 ) 

for its modification in relation to the same amount of pressure. i ] 

| If we adopt the second of these hypotheses, and adhere to i 

the supposition that every distinct molecule is coated by a | 

| sort of ethereal atmosphere, segregated by its own electric | 

influence from the surrounding non-atomic medium,—we shall 1 fh 

7 find that the internal nucleus may remain unchanged in bulk | 

i and shape, while this layer or envelope may undergo a com- i 

i pression sufficient to account for all the phenomena of gaseous j 

| |
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| 
: elasticity, and that it may be either expanded by the appli- 

cation of artificially or naturally promoted heat, or so com- 
| pressed by artificial or natural mechanical means, as to make 

| it pass that limit, beyond which its elasticity becomes latent. 
| This doctrine will also account for the inferred chemical 
| changes of the natures of simple substances,—in other words, 

; for that absolute transmutation of chemical bodies, which we 
have already supposed must be the evitable consequence of 

| | a gradual alteration in the form and bulk of each ultimate 
| atom. 

| No observable magnetic phenomena will determine the size 
\ or form of such an envelope, although they may suggest the 

basis idea of its real existence, and of its development being 
contemporaneous with that of the molecule which it sur- 
rounds. If we assume, that because the weight of an ulti- 
mate atom remains unchanged, however its form may be 

\ altered, the quantity of its material substance will be the 
i same throughout the whole period of its individual existence 

; | as a distinctly separated portion of the ether which pervades 
ee, Space,—we may apply the same conclusion to a secondary 

| portion of substance congenitally separated by the atom’s 
; contingent electrical currents from the substantial medium 

: | which surrounds it. But, in that case, the atom and its en- 
| velope would have different attributes; experiments have 
' | proved that when one electric current generates another, 

{ they do not resemble cach other in their physical or physiolo- 
lf i gical effects ; and these two different shells of material sub- 

} stance (one within the other) would constitute a sort of com- 
| pound aggregate, which might be expected to develope some 

phenomena analogous to those of centripetal gravitation. 
de | If the internal nucleus be incompressible, it would not be 

} exposed to any force capable of interfering with its existing 
form, except that which results from the secular approxima- 
tion of its own poles, a change necessary to the basis-hypo- 

! thesis of its generation. It has been already suggested that 

ied | 
li
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the ethereal medium in its neighbourhood would undergo a | 

‘ | compression proportioned to the space occupied by the atom ; | : 

but if we imagine a distinct layer of the ethereal substance to | 

| 4 intervene between the atom and the medium beyond, such an | 

atmosphere being congenitally separated from the mass ina 

H fixed quantity—and we admit that this envelope is com- | 

| pressible—the surrounding medium would press equally upon fe 

all parts of the envelope, and compel it to assume the sphe~ 

vical form, whatever might be the shape of the internal atom. 

| Unless the incompressible nucleus were a sphere, the depth of | 

| its envelope (under such an hypothesis) would be unequal upon j 

| its different circles of latitude ; if the atom were an extremely ] 

oblong spheroid, it might be an almost rectilinear diameter of ( 

the spherical envelope. But, as the form of the atom changes, 

I there must either be a gradual alteration in the pressure, or of 

the distribution of the substance of the envelope over its sur- 4 

face; and if the quantity of that substance were still unchanged, ; 

and the external pressure of the medium beyond remained | i 

| the same, while it enforced the spherical outline of the form « 4 

| of the envelope, and maintained its bulk such as it was at first, r \3 

' —it is evident that while the atom itself was gradually expand- | 

ing from an oblong spheroid into a sphere, its increase in | 

yolume would act upon the envelope as an increasing com- i lf 

pressing force, and that the pressure would be at its greatest | 

when the internal nucleus was a perfect. sphere. (@) Ik é 

But, if such be the general conditions of the process, the i\ y 

a period must arrive when the internal nucleus will so change | | 

. a 
» 

| (d) This idea harmonizes with which it would follow that the ge- | \ 

the suggestion already advanced, neral mass of the ethereal medium it 

that hydrogen is composed of mole- surrounding a body may not be at i 

cules, which are spherical, heat being all compressed, and that there is no } 

admitted to be one of the conse- heat in the spaces between the sun | 

| quences of pressure, since the spe- and his planets. A contrary sup- j 

q cific heat of hydrogen exceeds that of position has been advanced by the . 

i . any known substance. It also sug- author in the fourth section of the ' | 

| gests that all the pressure occasioned second essay, where no allowance is } 

i i by the existence of atoms may be made for the variable and distinctive | 

i limited to their envelopes; from characters of an atom’s envelope. | |
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| its form, that its equatorial diameter will be extended to the 
original outline of its envelope. This must happen after the 

| atom itself has undergone the conversion of its own spherical 
; outline into that of an oblate spheroid, but not immediately ; 
i for it has been already proved that the original distance be- 
It tween its poles, which is the constant diameter of the en- 

i velope, is longer than the diameter of the atom would be at the 
| | period of its conversion into a sphere, by the difference between 

| those of the circles F K LH and Wi Ve, in plate 4. If we 
yh) suppose these two circles to be concentric, and the original 

yh poles of the atom and of its envelope to be at the same points, 
/ I —the diagram would then demonstrate the spacial relations 

of the spherical atom and its envelope, when they jointly con- 
tribute to the apparent bulk of a spherical molecule. 

| ; Supposing the elasticity of the envelope to be at its mami- 
. mum at that moment, and that its own spherical outline un- 
| dergoes no change, the calorific hypothesis would lead to the 

| inference that the greatest specific heat of each molecule 
/ would be developed under such conditions. But the elas- 

ticity would gradually diminish as the internal poles H and 
} V converged to the common centre Z, and the two ends 

| of its equatorial diameter increased their divergence from Z 
: beyond / and ¢, until they reached the spherical outline of 
vy the envelope upon its equator: this would occur at the mo- 
} | ment of the original poles of the atom reaching the point Z, 

| which has been supposed in the general scheme to be the 
Mt | period of the evanescence of the internal nucleus, and, conse- ‘ 

quently, of that of the envelope, whose individuality (in rela- 
tion to the medium beyond) depended upon the secondary 
electric currents, which were promoted by the aboriginal or 

: primary activity occasioned by the reciprocity of the oppo- 
et site poles in the internal atom itself. 

Thus the purely geometrical scheme, as regards the har- 
| } mony between the ellipse and the circle, accords with the 

physical hypothesis, so far as the spacial changes and the 

|
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electrical influences generating tho envelope are concerned. 

Its dissolution is a physical as well as a mathematical neces- 3 

sity in such a scheme; the event is at once a certain coinci- | 

dence in the geometrical problem, and a necessarily inferred 

. effect in the electrical process. 

} Let us now proceed to the generalisation of this surmise 

about the form and elastic nature of the envelope, by apply- ; 

| ing it to the penultimate particles in a simple chemical sub- 

stance, each of which is supposed to be an aggregate of a 

limited number of ultimate atoms,—and to the corpuscules | 

q of a compound substance, which are generally believed to | 

be also individually composed of a fixed quantity of dissimilar | 

: particles. The laws of cohesion are intimately concerned in ( 

this application of the hypothesis, which accounts for the 

, specific heat, or compressed condition of the envelope’s sub- 

. stance. ii & 

| Polarization, as the fundamental process of Nature in her ii ) 

| realization of geometrical forms, pervades every electrical j 

. 9 system. In our scheme, this principle is reduced to its first It 

| conceivable elements ; the generation, maintenance, and dis- it 

solution of the ultimate atom are supposed to depend on it, i} 

| and its prevalence is assumed in all that regards the envelope of 1 

every distinct material molecule. The separate atom, the sim- | { 

ple particle, the compound corpuscule, and every sort of simple 

or compound body which they constitute, supposing the con- <<“ 

| geries to have its own distinct outline, must be in the same H \.] 

I condition of envelopment by a layer of non-atomic matter, i 

7 \ which intervenes between itself and the general ethereal 

| medium, and which is distinguished from that medium by | 

| being under the influence of secondary polar currents gene- 

| rated by the internal atom, or any individualised combination ay 

| of atoms. Every heavenly body indued with astronomical | } 

| locomotion, ought, according to the hypothesis, to be thus 4 

| circumstanced. 
: 

i] But the peculiar electrical or magnetic properties of the ] | 

' 
i] | 

| |.
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| : envelope must depend upon the comparative simplicity or 
i complexity of the nucleus, and it has been already shown 
id that the intensity of cohesion diminishes in proportion to the 
| complication of the nucleus,—until it ceases to exist in astro- 

nomical cases, where there are rogular alternations of at- 
| traction and repulsion, the one force replacing the other as 

} soon as either of them has attained the limit of its influence. 
It is also a justifiable inference deduced from analytical 

| | experiment, that the ultimate atoms which constitute the 
| same chemical particle of a simple substance, cohere with a 

greater intensity than that which maintains the union of 
VA | penultimate particles in the same compound corpuscule. 

i Now, our geometrical conditions suppose that after an in- 
iq sulated atom has attained the spherical form, there is a less 

] depth of envelope at its equator than over its poles; while the 
physical data would suggest that the substance of the en- 
velope does not so diffuse itself in consequence of this pres- 

| Sure as to move from the equatorial to the polar region, but 
that the internal pressure acts upon it as if it were an elastic 

| solid, in which case the intensity of the pressure at any point 
would depend upon the distance between the outer surface 

i of the envelope and the nearest part of the convex surface of 
4 the internal nucleus ; this would be the consequence of the 

iy prevalence of the general law, determining that the amount 
{ ' of pressure at any given point in an elastic substance, should 

be measurable by the square of the distance from the com- 
a | pressing body. It must also be borne in mind that the ex- 

istence of the envelope is attributed to interpolar currents of 
| magnetic electricity, they being gencrated by rotating currents, 

which are supposed to derive their origin from the aboriginal 
| interpolar currents pervading the whole substance of the nu- 
! | cleus ; because this consideration leads to the inference that 

| when the internal nucleus is od/ate, a greater intensity of the 
secondary currents of the envelope would be transmitted 

| through the confined equatorial portion of its substance than 

| 1 

|
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through any other region, since the depth of substance would 

then be less on the atom’s equator than over its poles. 

Locomotive attraction, moreover, is attributed to the 

| influence of these secondary polar currents, and seems to act 

, either tangentially, or at right-angles to their direction, by 

; reciprocating with interpolar currents in the envelopes of 

ig other molecules. The intensity of this attraction may, 

| therefore, not only depend upon the distance between the 

surfaces of the envelopes, but upon the quantity of the in- 

terpolar currents passing over, or through them. Should 

such be the fact, the cohesive attraction of molecules, 

whose envelopes are drawn into contact by this influence, } 

| may be reasonably attributed to the envelopes themselves ( 

' having attained some condition which brings the currents | 

i nearer to each other over the equator; and the intensity 

of the cohesion may depend upon the proximity of the sur- af 

: face of the internal atom to that of its envelope. } 

} ) Pursuing this application of the geometrical hypothesis to ! if 

i the physical problem, we find two opposite stages of the a 

above-imagined intensity of the envelope’s polarising currents. \ 

t When the internal nucleus is oblong, they would be less in- 

tense at the equator than near the poles: when the nucleus 

is oblate, the preponderance would be at the equator. In | itd 

both cases we might expect that the equatorial and polar | 

| regions would have opposite attributes as regards cohesive at- at 

| traction ; but the spherical form of the nucleus is intermediate 

between these two formal opposites ; and, by the same mode \ \ 

7 of reasoning, it may be inferred that some sort of balance | 

| between the physical influences in connexion with the polar i 

| and equatorial regions, depends upon this equilibrium. Still, 

i it would be a hasty conclusion to assume, that the equilibrium ] 

_ 8 was that of the change of the most attracting intensities from j 

| one portion of the envelope’s surface to another; for the e 

| general review of the whole doctrine in reference sto inter- 

I polar currents is hostile to the notion, that the poles of an 

| Z 
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| envelope themselves have the power of attracting or repell- | 
ing, if the secondary longitudinal currents converge to them. 

| The inductive influence, which is made manifest in the phe- 
nomena of attraction or repulsion, seems to depend upon 
reciprocities between the moving currents on the surfaces of 

I" molecules; and elsewhere, in another portion of the present i 
treatise, the probability that the poles are those points at 

{ | which interpolar currents converge and terminate, has been : : | | already advanced. In the neighbourhood of a molecule’s 
| poles, there may be such influential currents, but not at the 
/ i) oles themselves.(¢) 

| ‘ 3 4 | But the equatorial portion of any insulated molecule or 
i body, is evidently the most important, as regards the influence 

of attraction, and probably of repulsion. In the ultimate 
| atom, it is supposed to be constantly approaching the surface 
: of the envelope, and although until the atom itself is sphe- 

rical, there can be no spacial equilibrium, the internal 
pressure of the nucleus upon the equator of its envelope is 

i : : . . | estimated in the problem as a constantly increasing force, 
from first to last. 

ec Such being the data in regard to the elasticity and cohe- 
i sion of molecules, let us meditate upon the condition of the 

| | ultimate atom, when it combines with a fixed number of 
F q (2) See the fifth section of the an envelope of a less constant cha- 
v 1 second essay “On the first conceiy- racter than those of its ultimate or 

able Development of Physical Loco- penultimate constituents, each of 
L motion,” and the tvelfth section of which is surrounded evenly, by theab- 

Mt the same essay “ On the Magnetic originalnonatomiemedium. The form 
Hf i Influence of the Sun and Moon;” of the needle’s envelope is most proba- 

i i more especially the page ecxi, and bly thatof some continued, but irreg- 
| those which follow it. The reader ularcurve, which accommodates itself 

must, however, bear in mind that in to the general outline of the nucleus. 
the experiments on the polarities of It may also be inferred, that because 
needles, there is no such normal force the interpolar currents which promote 

of primitive compression acting upon the envelope in this instance, are 
} their envelopes, as is supposed to generated by a body of a very com- 

| oceasion the sphericity of those of pound nature, the envelope itself is 
: | the insulated atom, penultimate par- generically different from those which 

ticle, or any other chemical molecule, coat the ultimate atom, the penulti- 
The hypothesis now under considera- mate particle, or the chemically-indi- 

i tion supposes that a body consisting vidualised compound corpuscule. 
of several chemical molecules, has 

|
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similar atoms, in that sort of molecule which, throughout 

the present treatise, has been termed a penultimate particle. 

; The argument precludes us from supposing that the ultimate 
atom, whether it be insulated, or in this intimate combination 

with others, can be deprived of its envelope; but the phe- 

nomena of liquefaction and solidification suggest, that there 

are certain points in the general scale of compressibility, 

where sudden changes occur which are connected with the 

annihilation of gascous elasticity, notwithstanding a continuous 

increase of pressure. The extreme point of expansibility in 

f this theory, must be that of the incipient state of the atom, | 

| when there is no other pressure than that of the general me- 

| dium, which is supposed to impart a spherical form to its 

envelope. This primary force is estimated in the problem 

as a constant quantity, maintaining the original bulk, as 

well as the form of the envelope, until that great alteration 

oceurs in the condition of the ultimate atom, which is implied ) 

3 in the generation of a distinct molecule, consisting of a fixed 

number of atoms in intimate cohesion. f 

Whenever such a combination first takes place, we have PN 

| grounds for the surmise that the aboriginal pressure of the ge- ! 

| neral ethereal medium is transferred by the process ; and that | 

| as each ultimate atom in the particle must thenceforward be oe 

contained within the envelope of the particle, which, according 

| to the general law, would be spherical, —the envelope of each 

atom would be no longer exposed to the regulating influ- : 

| ence of the ethereal medium, which thenceforward bounds t \si 

the new envelope of the aggregate. The ‘proximate cause | nt 

| of the existence of any such envelope being admitted to be : 4 

| the magnetic currents which are generated on the surface of 

| any nucleus, and their evident tendency being to accommo- | 

date their own direction to the external form of their gen- | 3 

| erating particle, or corpuscule,—it follows, that when the é 

interference of the aboriginal pressure of the, ethereal 

\| medium is removed from the envelope of each atom, its form 
WW 

:
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|| and bulk would both depend upon those of the ultimate 
} nucleus itself, and that the controlling influence, as well as 
} the aboriginal pressure of the general medium, would be 

transferred from the envelope of each atom in a particle, to 
\| that of the whole particle. Such an hypothesis would account 

| } for six ultimate carbonic atoms occupying the same space 
Ha as a single atom of hydrogen, and for the annihilation of all 

t | the previous constant spacial attributes of each ultimate 
/ | atom’s envelope in the carbon, while those of the ultimate 

| atoms in hydrogen were unchanged. 
Thus the same ultimate atom, when aggregated with others ; 

aya in a particle, may suddenly have new attributes. The quantity 
i of space which its envelope occupied previously, may be 

greatly reduced without any diminution of its weight ; the 

| normal elasticity of its envelope may be almost annihilated. 
During its previous existence as an insulated molecule, that 

| elasticity would have been gradually increasing until the 
| nucleus became a sphere; even after the nucleus began to 

| grow oblate, and the general elasticity was decreasing, there 
| would be a continuous increase of internal pressure on 
ri) the equatorial portions of the envelope, wnless the moment 

of the commencement of the atom’s oblateness were that of its 
! | combination with others in a particle. 

} The whole question of cohesion and its cause, must be 
: fully considered in reference to this doubt; for it is evident 
ane that the species of cohesion developed in the aggregation of 

| ultimate atoms in the same penultimate particle, is more 
ey intense than any other. The opinion advanced in the second 

| essay of the present treatise about the nature of ozone, sup- 
| poses that it is the insulated or single atom, and that each 

such molecule acts upon another, repulsively. ‘This may be 
: that sort of mutual repulsion, which is believed by some 
| chemists to occasion the elasticity of alJ gaseous bodies ; but 

there are reasons for the supposition that it is only applicable 
| to the mutual relations of od/ong atoms, and that it does not 

} 
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prevail where oblong and oblate atoms affect each other. 

An entirely distinct class of laws seems to be dominant in 

relation to ozone ; and there may be as many different sorts ' 

| of this as yet unknown class of substance, as there are of 

the other class which consists of aggregates of oblate bodies. | | 

Ibis possible that the nerves of smelling are peculiarly affected | 

by them, and that each different odour is due to an impression 

| made by single oblong atoms having a form specially intended | 

in reference to physiology, to call into activity those peculiar | 

varieties of sensation by which we distinguish one scent from | 

» a another. It is also probable, that although oblong atoms 

repel cach other, they are endued with an elective tendency 

to attach themselves to od/ate atoms—in accordance with 

some general law which determines the mutual appetencies ( 

of certain aggregates of oblate atoms, and of certain forms of 

the insulated oblong atom,—and that they may be liberated 

} from such a combination, and restored to their insulated i 

condition, when simple or compound bodies are broken up | ) 

either by analysis, or by a mechanical force, should they i 

| have so interposed between the layers of particles or cor- r 

| puscules, that any seemingly homogeneous body was saturated Mm 

with them, as bodies are known to be by the molecules of 

others,—atmospheric air with those of water, for instance. 

The latest experiments on ozone, also suggest, that water ; 

| has been formed where every care had been taken to prevent | 

the intrusion of hydrogen; this would imply, that the ry 

| least oblong molecules of the ozone may have undergone \I 

some accelerating process, converting them into the hydrogen, | 

a which was necessary to the aqueous compound,—a supposi- a 

tion perfectly in harmony with the hypothesis that the 

hydrogen stage is the first in the conventional scale of 

ponderable substances. But the whole subject of ozone has 

| been hitherto so little investigated, that we are checked at / 

the outset of our inquiry into its nature, and its probable | 

varieties and species, in consequence of the deficiency of | 

information afforded by practical chemists. 

| 
. 
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\ Still, the assumed mutual repulsion of oblong atoms, is not 

| . to be confounded with that which is observable in astronom. 
| ical dynamics; the whole argument suggests that it is 

iy statical, and that it does not promote the regular locomotion 
} which is connected with the orbitual movements of heavenly 
| bodies. Judging from analogy, the category of phenomena 
i under which the relations of oblong atoms should be arranged, 

; : are those of chemical elective affinities; and it has been 
} | already surmised that in all chemical phenomena, this 

apparent repulsion is a modification of attraction, —but of 
| | attraction under the control of a general law, like that of 
Bal elasticity. The hypothesis of those chemists, who believe 
es that the molecules of a gas are not in contact, but act upon 

f i each other, statically, at certain limited distances, may be 
1 only applicable to ozone. Every oblong atom which is not 

attached to a chemical aggregate may be really held ina 
} fixed position by the attraction of another, (supposing a 
| primal or normal state of limited distance, and no interfer- 
| ence from a third atom), by a force analogous to that of i cohesive attraction; the extreme possible distance between 

' them, under such conditions, may indicate a, decided limit to i the force which holds an analogy to the zero of elasticity in 
| a gaseous body, and the normal distance between oblong 

\ atoms may gradually diminish, in proportion to the increase 
aie of their equatorial diameters, (when compared with the 
h ' depth of their envelopes), until the envelopes are in contact, 

when their nuclei become spherical. Such a doctrine would 
iP i harmonize with several other surmises and observations which 

inculeate as a general principle, that throughout nature there 
| isa continuous development of the same elementary tendencies ; 

i and it would be a connecting link between our ideas of centri- 
| petal attraction, elasticity, and cohesion. Ozone is found to 

bea ponderable substance, and it admits of being compressed. 
Should this speculation about the condition of the oblong 

| atom be correct, (so far as its relations to atoms haying a 
similar form are concerned), the contact of the spherical 

| i 
* | 
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envelopes, when the nuclei have attained the form of a sphere, 

| would be an important ‘stage in the progressive development 

* of attractive intensity. But it does not follow that this 

termination of their apparent mutual repulsion must be : 

immediately succeeded by any alteration in the normal or 

statical distances between the nuclei themselves; the mere 

fact of cohesion being the result of the envelopes of the 

nuclei being in contact, might be the cause of the develop- 4 

i ment of a body, or mass of molecules, whose atmospheres 

| were in close contiguity; but the spacial forms of the out- 

| lines of the envelopes, and their individual bulks, might not 

be affected by the simple condition of contact, provided | 

there were no increased external pressure. At present, we ( 

are investigating the question under such a proviso: the only 

external pressure given in the problem, is that constant 

influence of the surrounding medium, which is supposed to 

maintain the size and spherical outline of the envelope from the \ 

commencement of the atom’s existence: the pressure which | 3 

is imagined to increase gradually from that moment until the \. A 

nucleus becomes spherical, is promoted internally by that NG 

| change alone. | 3 

We have thus accounted for the gradual increase of the 

force of mutual attraction, until it promotes simple co- | eA 

hesion: we here find the termination of the stage in which { ; 

attraction, at a fixed distance, has the double semblance of | | 

limited repulsion, and limited elasticity. This sort of cohe- IC 

| sion, however, although probably the first which is developed | \ , 

| in Nature, as regards each individual atom, must be less | | 

| intense than that which prevails, when the envelopes of ; ¥ 

I atoms are relieved from any direct external aboriginal pres- 

sure of the ethereal medium, which maintains their sphericity 

and constancy of size. The general law obviously suggested j 

by the whole argument is, that the more the secondary 4 

| electric currents agitating the substance around each atom 

approximate at the equator of the envelope, the more 

|
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| intense will be their attractive foree. The spacial equili- 
oy brium between the atom and its envelope will have been 

| attained when the internal nucleus is a sphere ; and it is in | 
} consistency with all the other elementary laws assumed as } 

| data in the hypothesis, that the absolute contact of the | 
] envelopes, should be always maintained, subsequently, (un- | 

less it be interfered with by the chemical processes of nature, : 
| | | or of a laboratory), and that the direction of the secondary 
| } interpolar currents should follow the outline of the atom, as 

soon as its equatorial diameter is longer than that between its | 
ee poles. It has been already shown that there is no other mode 

al of accounting for the spacial changes necessary to the aggre- | 
| gation of a limited number of ultimate atoms in any penulti- 

Ve mate particle, which seems to be a more intense condition of 
| attractive cohesion than that which was the first consequence 

| of the contact of spherical envelopes. . 
iy Hence, it may be inferred, that if the internal nucleus or 

atom itself, be spherical in the case of hydrogen, the cohe- 
} sion of hydrogen molecules is probably of the same order as 

| that which maintains the combination of each special aggre- | 
| gate of other simple substances, where the spherical envelope | 

of the aggregate represents that of the single atom under 
a previous formal conditions. Each such aggregate, in carbon, 

| for instance, may cohere with other similar aggregates of car- | 
en bon, when they constitute any quantity of that substance, with 
: i) the same tenacity as that which maintains the cohesion of 

| the ultimate atoms in the hydrogen. Supposing, also, that 
ane the aggregate particle of carbon is surrounded by an envelope, 

j | the form of which exactly resembles that of an envelope 
| surrounding the single atomic constituent of hydrogen, the 

only questions undetermined in reference to the particle of 
; | carbon, would be,—the formal mode in which its ultimate 
: atomic constituents are in contact within the common en 

| velope of the particle,—and the reason why the particle itself 
Wj should either be broken up, or so combined with others as to 

| 

| 
: | | | 

i |
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il become a portion of some other particle ; it seems an inevit- | ] 

able consequence of the secular change of form and bulk of | 

‘it the ultimate atom, that every existing particle must undergo 

\ some such process. 

{ Admitting the validity of these speculations about the | 

t chemical cohesion of ultimate atoms in the same penultimate | 

t particle of a simple chemical substance, we still find that | 

ultimate atoms so combined need not be in absolute contact ; 3 

re their separate envelopes may still exist, and the contact may 

’ be between them; but the depth of each envelope may be | 

, inconsiderable, and it may gradually diminish as the atom 

ti becomes more oblate, so that the contact would bring the 

ls internal nuclei nearer each other in heavy, than in light sub- | ( 

tof stances, consisting of many similar penultimate particles. | 

Not only, therefore, does the change of the envelope of the 

ultimate atom account for a primitive aggregation of atoms |. 9) 

é in a fixed particle; it also explains, why in every species of | 

Be simplesubstance, the aggregate nucleus differs, because its con- i , 

Bi stituentshave different relations of contiguity. Wemust admit, | » a 

i however, that a gradual alteration in the form of the particle’s | Ss 

is nucleus may occur without any change in the external form of i { 

i its envelope, beyond that of the currents being more compres- | 

: sed by the increasing equatorial diameters of its constituents : | me 

; the only obvious result of this process would be an increased | 

i intensity of cohesion between similar particles, supposing the a 

same general law to prevail in relation to the internal pres- | 

\ sure of a particle’s nucleus upon the envelope, as that which ; 

has been already speculated upon, in regard to the internal | il 

pressure of the distinct atom upon its own envelope, in the | 4 

H previous stage of insulation. | | 

But a general prevalence of the same law would also | | 

suggest, that as soon as the equatorial diameter of the aggre- | | 

gated nucleus had expanded, in consequence of the increasing | “f 

oblateness of each of its constituents, its envelope would be |} 

i inadequate to the task of maintaining its individuality, and { 

AA q 

|
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i, * Wy that it would be united to one or many similar aggregates in 1 
| | the distinct particle of some new and heavier simple substance. | 

' | Supposing, for instance, that when the previous change 
| | occurred, ¢hree oblate atoms had been aggregated in a particle, i 
| | | { and had undergone cohesion at points upon their equatorial 1) 

eh | , circumferences,—the particle might have an envelope whosed@' 
i ; equatorial diameter was sufficiently large to admit of a small is ! 

| ' i | increase of the general diameter of the nucleus, and thed 

| acd | constant external sphere of the envelope might be maintained I 
| r until that increase had brought the three projecting convex- | 

| iN ities of the atoms to its extreme surface. It would be in: 

| | H ‘ accordance with the above speculation, that the characteristic q 
{ | Ny particle should then cease to exist, and that it should com- 4 

| ae) | bine in a new aggregate, which would immediately generate 
| re ! a new envelope. We are at liberty to suppose that two 

| we i ternary layers of ultimate atoms constitute the nucleus of the ¢ 
j i | carbonic particle, each layer advancing with its three project- 

i | | ing convexities to the surface of the envelope, at equal: 
| ae | i] distances from its equator, in each hemisphere; still the 
\ 4 i | assumed result would be the same as if the nucleus were 

| | Bay a single layer, gradually intruding wpon the equator. Ass 
| e | i i the aboriginal magnetic currents, (which, under the previous s 

| X i, i i pressure of the surrounding ether, would have given each in- HS 
1 a i sulated atom a spherical envelope), only now diffuse them--) 
i i | selves evenly over the surface of each constituent of the { 
aaa | nucleus—the cohesion of the individual atoms, might thence- 
1 Hie it forward take place at any point upon their surfaces, with i 4 

! { ij the exception, probably, of their poles. 
| i | It must be remembered, that in this theoretical argument, it th A: 

bh is a givencondition that there is no occasional external pressure 3} 
| aN | of a particle’s envelope; we only take into consideration that t hi 
| a i NS | normal compression which is enforced by the surrounding »/) 
+f i medium. Practically, as regards all our experiments and il@ 

k i } observations, the occasional pressure always exists; but the >| 
Y FE | elasticity which it occasions, must not be confounded with il) 

. ia 
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i a the internally-caused pressure consequent on the gradual 

sul increase in the oblateness of the constituents of the nucleus. | 

hang ; The eaternal pressure of the terrestrial atmosphere, for in- 

wii stance, is not considered in the data of the above hypothesis. 

am / It is evident, however, that the envelope of a particle is 

ih capable of being compressed by an external force, without ; 

ail] altering its specific character; the gaseous state of the same 

1:04 sort of substance, being exchanged for a fluid, or even for a | 

isl) Solid state, is known to be the result of such a compression 

ang being increased beyond a certain limit, under which its 

will: elasticity suddenly disappears. 

rit According to the general scheme here proposed, cvery dis- 

iol) tinct envelope of a penultimate particle in a simple chemical body 

nef) may be treated as the offspring of the same order of electric | ( 

i or magnetic currents ; but the analogy suggests, that those | 

‘iy § which give an envelope to a compound molecule consisting of | 

seth different species of the simple particle, are less eohesively i 

«ii attractive, but probably endued with higher attributes in the | Fi 

s\ : general scale of electrical influences, than those of each sim- F 

wit ple particle, because they owe their origin to a more compli- | { 

4 cated source. } Y 

i It is also to be inferred, that although the envelopes of | 

ft i dissimilar particles thus combined in a corpuscule, (of air | \§ 

jail or water, for instance), lose their elasticity to a greater extent i 

all than would be the result of any external pressure, they | 

ig i regain it when the corpuscule of air or water is reduced, by CC ' 

ail analysis, to its original constituent particles. Hence, in all i) 

i these secondary, or more complicated processes of chemical | 

,§8 aggregation, we meet with the development of elective affin- | q 

i : ities, requiring temporary suspensions of cohesion, changes | | 

40 of modes of combination, and retrograde processes, which do | es 

a not occur in the formation of the simple particle, where we fi 

have reasons for belioving there is no retrogression. But | ‘| 

1 % ven as regards the envelope of the compound corpuscule, | j 

which is subject to so much oceasional and yaried change, all ‘ 

| :
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the general laws of elasticity appear to hold the same con- 
| trol. Vaporization, liquefaction, and solidification, may be 

attributed to the same sorts of interference with the normal 
condition of the external envelope. Heat may be rendered 
latent, or it may appear to be suddenly disengaged under 
similar general modifications of pressure, whether the sub- rt 

| stance be simple or compound. It is not, however, neces- | 
} sary to enlarge upon the question of elasticity, the object 

: of the present digression being to show that even in the 
| development of the most varied chemical phenomena, | 
} there are general laws of a geometrical character which 
aA must be considered before we can enter satisfactorily 

} upon the study of such phenomena. It would have been 4 
l premature to attempt the discovery of the formal mode in | 
| } which ultimate atoms and penultimate particles are combined, 
| unless the question of the envelope had been previously re- 
| considered in relation to the general synthesis. The method j 

of analysis universally adopted by modern chemists, depends 
j upon the accuracy of their measuring the bulks of bodies; | 

; and the theory of equivalents cannot repose upon a sure ; 
| foundation, unless all the effects of pressure are taken into . 

| the account. | 
| No notice of the spherical appropriation of the cyphered 7 
| circles to chemistry, has been suggested in the present essay, } 
ey although, in the preceding treatise on numbers in the abstract, 

: | the superyicial circles have been partially considered under the | 
i conditions of that conversion. It is obvious, that this process } 

lf i] i must be examined, when the formal relations of ultimate and } 
penultimate chemical molecules are the objects of our investi- 
gation. The harmony demonstrated by such a method will not ! 
only apply to the guantitics of molecules combined, but to 

: the supposition that every molecule may be represented by | / 
; a differently cyphered sphere or spheroid, although as regards 

bulk or form it may resemble others with which it is h 
q | combined. Remarks upon this most marvellous coincidence | 

di 
/ 
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: | must be reserved for another essay. Enough has been already 

advanced here, to support the general proposition, that the 

popular atomictheory harmonizes with a geometrically-derived 

i numerical series, which was first suggested by the undeniable 

| prevalence of definite numbers in the organic world,—and 

} with the outlines of a physical hypothesis accounting for the 

: } development of every distinct inorganic entity, be it an 

h ultimate atom, or a body as vast as that of the solar system 

¥ itself. 
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