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T h e  greater part of the head gave a bright continuous 
spectrum, obliterating the usual cometary bands, but one 
portion showed three bands, in the green, blue, and vio-
let respectively. iCIezsures of the principal band in the 
green show that it coincitles with the band in the first 
spectrum of carbon ( l~ lue  base of flame) at  5165. and not 
~vitll that of the second spectrum (vacuum-tube) at  5198. 
T h e  bands 1x1 the blue and violet appear to correspond, 
as  nearly as  coulcl be estimated, with bands in tile first 
spectruni of carbon. These observations were made with 
the half-prism spectroscope mounted on the 122-inch 
equatorial, a tlispersive power of about 18;" froin X to H 
11:ing used, with a magnifying power of 14 on the view- 
telescope, as ill the measures of star-motions in the line of 
sight. No decided polarisation was detected either in 
the head or the tail. Cloudy weather has prevented any 
observation of the comet since Tulle 25. 
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. T l ~ ~ s econceptions seems to have taken their forin 
irom the very violence of the revuision n~hich  they 
i i ~ l i i i ~ t e  'l'he peculiar tenet of Butltihism, and explain. 
~ i~h ic l iis or has been interpretetl to 11e a denial of 
any Divine Being or of personal or individual immor-
talitp, seeius the strangest of all doctrines on which 
to recom~nend a l ~ f e  of virtue, of self-denial, mid of 
religious conteinplation. But the explanation is ap-
parently to be found in the extreme and ritl~culous devel- 
opments which the doctrinrs of Divine I'ersonality and 
of incliv~dual immortality hat1 tak.11 under the Brahmin- 
ical system. These de\-e1ol)ments do intleed secni almost 
incretlibie, i f  nre ditl not know froin many other examples 
the incslculable wanderings of the Ilumxn imagination 
in the domain of religious thought. 'r'ne doctrine of the 
transmigratiou of souls at  death into the b3tlies of beasts 
was a doctrine pushed to such extravagances of concep- 
tion, and yet btlieved in with such intense conviction 
that pious I3rahmins did not dare even to breathe the 
open air lest by accident they should destroy 
some invisible a n i ~ a l c u l x  in w h ~ c h  n-as ,embodied the 
spirits of their ancestors. Such a notion of immortality 
might well oppress and afflict the spirit with a sense of 
intolerable fa t~gue.  Nor is it diflicult to understand h o ~ v  
that desire of cornplete attainment, \vhich is, after all, 
the resl hope of immortal it^^, should have been driven to 
look for it rather in reabsorption into sonle one universal 
Essence, and so to reach at  last some final rest. Frre-
don1 irom the burden of the flesh, rendered doubly bur- 
densorne bq- the rep-ated cycles of animal existence 
which lay before the Brahmin, was the end most natur-
ally desired. For,  indeed, co~nplete annihilation ruight 
well be the highest aspiratioil of souls who had before 
them such conceptio~is of personal im~nortality and its 
gifts. A similar explanation is probably the true one of 
the denial of any God. A prejudice had arisen against 
the very idea of a Divine Being from the concom~taut 
ideas iv11:ch had hecome associated with personality. 
The  original Buddhist denial of a God was probably iu its 
hehrt ot hearts merely a denial of the grotescjue limita- 
tions ~vhich  had been associated with the popular concep- 
tions of Ilim. It \\,as a devout ant1 r e l ~ g ~ o u s  aspect ot 
that most unpl~ilosophical negation \\,h~ch in our own 
days hall been called the " Unconditioneti." In short, it 
was only a nletaphysical, and not an  irreligious, Atheism. 
Rut although this \\;as probably the 1.ea1 meaning of the 

Budclhistic Atheism in the mind of its original teachers, 
and although this nieaning has reappeared and has fount1 
intelligent expression among many of its subsequent 
expounders, it was in itself one of those fruitful germs of 
error mhicli are fatal in any system of Religion. T h e  
negation ot any Divine Being or Agency, at lesst under 
any aspect or condition conceivable by Xan,  ~ca l t e sa 
vacuum \vhicIi nothing else can fill. Or rather, it may he 
said to 11iake a vacuum which every conceivable imagina- 
tion rushes in to occupy. Accortlingly, Butldha himself 
seenis to have taken the place of a Divine Being in tile 
worship of his followers. His was a real personality- 
111s was the ideal life. A11 history proves <.hat no abstract 
system of doctrine, no mere rule of life, no dreamy aspira- 
tion ho~vever high, can serve as  an object of ivorshil) for 
any length of time. But a gre l t  and a good man can 
always be tieified. a n d  so it has been with Buddha. 
Still, this deification was, as  it were, an usurpation. T h e  
\vorship of himself \\;as no part oi the Religion he  taught, 
ailtl the vacuum which he hat1 created in speculative be-
lief was one \vl~ich his own image, even with all the 
swellings of tradition, was iiiadequate to fill. And so 
Buddhism appears to have run its course through every 
stage of mystic madness, of gross idolatry, and of true 
fetish-worship, u n t ~ l ,  in India at  least, it seems likely to 
he real)sorbed in the Brallminism fro111 which it originally 
sprang. 

And so \ire are carried back to the origin of that great 
Religion, Brahminism, ~vhich  already in the sixth or 
seventh century before the Christian era had become so 
degraded as  to give rise to the revolt of Buddha. The 
course of its tlevelopment can Ile tracetl in an  elaborate 
literature which may extend over a period of about zooo 
years. Tha t  development is 11eyond all cluestion one of 
the greatest interest in the history of Religion because 
it concrrns a legion an  i a rnce which have high tratii-
tiunnl claims to be itlentifi-tl with one of the most ancient 
hornes, and one of the most ancient famiiies of man. 
And surely it is x most stl-ilting result of modern inquiry 
that in this, one of the oltlest literatures of the world, \xre 
find t h a t  the most ancient reiigiolis appellation is 
Heaven-Father, and that the ~vortls " Dyaus-pitar " in 
which this idez is expressed are the etyinological origin of 
Jupiter Zii,c-arijii-the name for the supreme Ueity in the 
mytholog-y of the Greeks. 

\\re lnust not allonr any preconceived ideas to obscure 
the plain evidence which arises out of this simple fact. 
W e  bow to the authority of Snnslirit scliolars when 
they tell us of it. Eut we shall do ~vel l  to watch the 
11lllosol1hical explanations with which thev may accom-
pany their intimations of its import. Thos: who ap-
proach the subject ~v i th  the assuruption that the idea of 
a Divine Being or a Sul~erhuman Personality must be a 
derivative, and cannot be a priiuarq- conception, allow all 
their language to be colored by the theory that  vague per- 
ceptions of " T h e  Invisil~le" or of " T h e  Infinite," in 
rivers, or in mountains, or in sun and moon a1ic1 stars, 
were the earliest religious conceptions of the human mind. 
Hut this theory cannot be accepted by those who renlem- 
ber that  there is nothing in Nature so near to us as 
our own nature,-nothing so mysterious and yet 
so intelligil~le,-~iothing so iur~isil~le, yet so sugges-
tive of energy and of power over things that cau 
be seen. Notliing else in Nature spealts to us so 
constantly or so directly, Neither the Infinite nor the III- 
visil~le contains any religious element at  all, unlcss as  
conditions of a Being of whom invisibility rind infinitude 
ar2 ;~ttr ibutes.  There is no prol~al~ll l ty that any abstract 
conceptions whatever about the nature or prol3erties of 
mn~cr ia l  Force can have been among the earliest con- 
ceptions of the human mind. Still lrss is it reasonable 
to suppose that suc11 conceptions were more natural ant1 
more easy conceptions than those founded on our own 
13ti-sonality and the personaiity of parents. y e t  it seems 
as  if it were in t l~ference to this theory that P~ofessor  
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Max Muller is disposed to deprecate the supposition that 
the "Heaven-Father " of the earliest V e d ~ c  hymns is 
rightly to he understood as  having meant what we mean 
by God. Very probably indeed it may have meant some- 
thing much more simple. I3ut not the less on that  ac-
count it may have meant something quite as true. I do 
not know, indeed, why we should set any very high esti- 
rnateon the success which has attended the most learned 
theologians in giving anything like form or substance to 
our conceptions of the Godhead. Christianity so!ves the 
difficulty by presenting, as the type of all true concep. 
tions on the subject, the image of a Divine Humanity, and 
the history of a perfect Life. In like manner, those 
methods of representing the character and attributes of 
the Almighty, which were employed to teach the Jewish 
people, were methods all founded on the same principle 
of a sublilne Anthropomorphism. But when we come 
to  the abstract definitions of Theology they invariably 
end either in self contradictions, or ill words in which 
beauty of rhythm takes the place of intelligible mean- 
ing. Probably no body of men ever came to draw up 
such definitions with greater advantages than the Re- 
formers of the English Church. They had before them 
the sublime imagery of the Hebrew Prophets-all the 
traditions of the Christian world-all the language of 
philosophy-all the subtleties of the Schools. Yet of 
the Godhead, thev can only say, as  a negative definition, 
that Gocl is " \i~ithout body, parts, or passions." But, if 
by "passions " we are to understand all mental 
affections, this definition is not only in defiance 
of the whole language of the Jewish Scriptures, but 
in defiance also of all that is conceivable of the Being 
who is the author of all goocl, the fountain of all love, 
who hates evil, and is angry with the wicked every day. 
A great master of the English tongue has given another 
definition in which, among other things it is affirmed 
that  the attributes of God are "incom~nunicable."~ Yet, 
a t  least, all the goocl attributes of all creatures must be 
conceived as communicated to them by their Creator, 
in whom all fullness dwells. I do not know, therefore, 
by what title we are to assume that  "what  we mean by 
God"  is certainly so much nearer the truth than the 
simplest conceptions of a primeval age. It is at  least 
possible that in that  age there may have been intima- 
tions of the Divine Personality, ancl of the Divine Presence 
which we have not now, Moreover, there may have 
been developments of error in this high matter, which 
map well shake our confidence in the unquestionable su-
periority of "what  we mean by God " over what may 
have been meant and understood by our earliest fathers 
in respect to the Being whom they adored. Some con- 
ceptions of the Divine Being which have been prevalent 
in the Christian Church, have been formed upon theolo- 
gical traditions so questionable that the developillents of 
them have been among the heaviest burdens of the 
Faith. I t  is not too much to say that some of the doc- 
trines derived from scholastic theology, and once most 
widely accepted in the Christian Church-such, for ex- 
ample, as  the fate of unbaptized infants-are doctrines 
which present the nature and character of the Godhead 
in a.spects as  irrational as  thev are repulsive. One of the 
most remarkable schools of Christian thought which has 
arisen in recent times is that which has made the idea of 
the "Fatherhood of God " the basis of its distinctive 
teaching. Yet it is nothing but a reversion to the sirn- 
plest of all ideas, the most rudimentary of all experiences 
-that which talces the functions and the authority of a 
father as  the most natural image of the Invisible and 
Infinite Being to whom we owe " life and breath and all 
things." In the facts of Vedic literature, when we  care- 
fully separate these facts from theories about them, there 
is really no symptom of any time wheu the idea of some 
Living Being in the nature of God had not yet been at-

4 I. H. Newman, " Idea of a University," p. 60. 

tained. On the contrary, the earliest indications of this 
conception are indications of the sublimest character, and 
the process of evolution seems distinctly to have bcen a 
prccess not of an ascending but of a descending order. 
Thus  it appears th:it the great appellative " Dyaus," 
which in the earliest Vedic literature is masculine, and 
stood for " The  Bright c r  Shining One," or the Living 
Being whose dwelling is the I.ight, and in later times be- 
come a feminine, and stood fur nothing but the s!cy.j I t  
is quite evident th3t in the oldest times of the Aryan 
race, in so far as  those times have left us any record, not 
only had the idea of a Personal Gocl been fully conceived, 
but such a Being had been deicribed, and addressed in 
language and under symbols \vhich are comparable with 
the sublimest imagery in the Visions of Patmos. How 
firmly, too, and ho\v naturally these conceptionsof a Gocl 
were rooted in the analogies of our own human person- 
ality, is attested by the additional fact that Paternity was 
the earliest Vedic idea of Creation, and Dyaus was  in-
voked not only as  the Heaven-Father, but specially as  the 
"Dyaush pith gauith," which is the Sanskrit equivalent 
of the Greek Z e t r  r a r l j p  yeve;/)p. 

When,  again, we are told by Sanskrit scholars that 
the earliest religious conceptions of the Aryan race, a s  
exhibited in the Veda, were Pantheistic, and that  the  
Gods they worshiped were " Deifications " of the Forces 
or Powers of Nature, we are to remember that  this is an  
interpretation and not a fact. I t  is an  interpretation, 
too, which assumes the fa~uiliaritv of the human mind in 
the ages of its infancy with one of the most doubtful and 
difficult conceptions of modern science-namely, the  ab- 
stract conceptloll of Energy or Force as an  inseparable 
attribute of Matter. T h e  only fact, divested of all pre- 
conceptions, which these scholars have really ascertained 
is, that in compositions \vhich are confessedly poetical the 
energies of Nature were habitually acldressecl as  the en- 
ergies of Personal or Living Beings. But this fact does 
not in the least involve the supposition that the energies 
of Nature which are thus addressed had, a t  some still 
earlier epoch, been regarded under the aspect of Material 
Forces, and had afterwards come to be personified, nor 
does it in the least involve the other supposition that, 
when so personified, they were really regarded as  so many 
different beings absolutely separate ancl distinct from each 
other. Both of these suppositions may indeed be matter 
of argument;  but neither of them can be legitimately 
assumed. They are, on the contrary, both ot them open 
to the most serious, if not to insuperable objections. As  
regards the first of them-that the earliest human con- 
ceptions of Nature were of that most abstruse ancl cliffi- 
cult kind which consists in the idea of Material Force 
~vithout any living embodiment or abode, I have already 
indicated the grounds on which it seems in the highest 
degree improbable. As regards the second supposition 
-viz,, that when Natural Forces came to be  personified 
each one of them was regarded as  the embodiment of a 
separate and distinct Divinity-this is a most unsafe in- 
terpretation of the language of poetry. T h e  purest Mono- 
theisin has a Pantheistic side. T o  see all things in God 
is very closely related to seeing God in all things. T h e  
giving of separate names to divers manifestations of one 
Divine Power may pass into Polytheism by insensible 
degrees. But it would be a most erroneous conclusion 
from the use of such names a t  a very early stage in the  
history of religious development, that those who so em- 
ployed them had no conception.of One Supreme Being. 
In the Philosophy of Brahminism even, in the midst of 
its most extravagant Polytheistic developments, not only 
has this idea been preser\recl, but it has been taught and 
held as  the central idea of the whole system. "The re  is 
but one Being--no second." Nothing really exists but 
the one Lniversal Spirit, called Brahmin ; and whatever 
appears to exists independently is identical with that 

5 Hibbert Lectures, pp. 276, 2 7 7 ~  
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Spirit.6 Th i s  is the uncompromising creed of true Brahmin- 
ism. If, then, this creed can be  retained amidst the ex-
travagant Polytheism of later Hindu corruptions, much 
more easily could it be  retained in the early Pantheism of 
the  Vedic hymns. 

There  is, however, one kind of evidence remaining, 
which may be  said to be  still within the domain of his- 
tory, and that  is the evidence derived from language, 
from the structure and etjrnology of words. This evi- 
dence carries us  a long way further back, even to 
the  time when language was in t he  course of its for- 
mation, and long before it had been reduced to writ- 
ing. From this evidence as  we find it in the facts report- 
edrespecting the earliest forms of Aryan speech, it seems 
certain that  the most ancient corceptions of the  
energles of Nature were conceptions of personality. 
In that  dim and far-off time, when our prehistnric 
ancestors were speaking in a language long anterior 
to the formation of the oldest Sanskrit, we are told that 
they called the sun the IlluminatorG or the Warmer,  or 
the  Nourisher ; the moon, the Measurer; the dawn, the 
Awakener ; the thunder, the Roarer ; the rain, the 
Rainer ; the fire, the Qu ick -R~nner .~  WWe are told further 
that in these personifications the earliest Aryans did not 
imagine them as possessing the material or corporeal 
forms of Humanity, but only that the activities they ex-
hibited were most easily conceived a s  comparable with 
our own. Surely this is a fact which is worth volumes of 
speculation. What was most easy and most natural then 
must have been most easy and most natural from the be- 
ginning. With  such a p~opensity in the earliest men of 
whom we have any authentic record to  see personal 
agency in everything, and with the general impression of 
unity and subordination under one system which is s u g  
gested by all the phenomena of Nature, it does not seem 
very difficult to suppose that the fundamental conception 
of all Religion may have been in the strictest sense 
primeval. 

But the earliest records of Aryan \vorship and of Aryan 
speech are not the only evidences we have cf the com- 
parative sublimity of the earliest known conceptions of 
the  Divine Nature. The Egyptian records are older s!ill ; 
and  some of the oldest are also the most sublime. A 
hymn to the rising and setting sun, which is contained in 
the 125th chapter of the "Book of the Dead," is said by 
E g y p t ~ a n  scholars to  be  " the  most ancient piece of 
poetry in the literature of the w ~ r l d . " ~  In this Hymn 
the  D~vine  Deity is described as  the Maker of I-leaven and 
of Earth,  a s  the Self-existent One ; and the elementary 
forces of Nature, under the curious and profound expres- 
sion of the " Ch~ldren of inertness," are described as  His 
instruments in the rule and government of N a t ~ r e . ~  Nor 
is il less remarkable that  these old Egyptians seem to have 
grasped the idea of Law and Order as  a characteristic 
method of the Divlne (;overnment. H e  who alone is 
truly the Living One is adored a s  living in the Truth ,  and 
in Justice considered as  the unchanging and unchangea- 
ble Rule of Right, in the moral world, and of order in the 
physical cau~a t ion . ' ~  T h e  same grand conception has 
been traced in the Theology of the Vedas. T h e  result of 
all this historical evidence may be  given in the words M. 
Renouf: " I t  is incontesta1)ly true that  the sublimer por- 
tions of the Egyptian Religion are  not the comparatively 
late result of a process of development or elimination 
from the grosser. T h e  sublimer portions are demon-
strably ancient; and the last stage of the Egyp!ian Re- 
ligion, that known to the Greek end Latin writers, was  by 
far the grossest and most corrupt." 
. -- .- -~ 

6 Professor Monier Williams, "Hinduism," p. 11. 


Max Muller, Hibbert Lectures, 1878, p. 193. 


0 Renouf Hibbert, Lectures. 1879,p. 197 


Hibbert Lectures. by Renouf, pp. 198,1 9 ~ .  


10 Idem, 1879, pp, " 9 ,  120. 


A N C I E N T  P L A N E T A R Y  RINGS,  VOLUME,  
MASS A N D  DENSITY.  

BY EDGARL. LARICIR, 

IV. 
In Astronomical literature there is engrafted a venera- 

ble doctrine giving details of the processes of evolution 
of the solar system, trom a mass of incandescent gas. 
T h e  theory is a hundred years old. I t  says, all matter 
now in the sun and planets was once in a state of rare 
gas, extending beyond the orbit of Neptune. T h e  gas  
was hot ; it cooled, contracted, and rotated. When by 
condeusation it had dwindled to  the insignificant limits of 
the Neptunian orbit, its velocity of rotation was so great 
that  a ring of gas  was  detached from the  equator of the  
shrinking sphere. This  ring in time formed Neptune. 
In like manner all the planets were formed, the residue 
of the  primordial mass being the sun. This error has 
been taught to children, and so tenacious are the tradi- 
tions of youth, that  geometers have been known to cling 
to the illusion in mature years. It has but one rival-
perpetual motion-and is known a s  the Nebular Hypothe- 
sis. If it is true it can be handled by arithmetic ; if false, 
co~nputation will detect the fallacy. 

How shall it be attacked ; and what can be  learned of 
the primeval state of ma t t e r ?  Can we peer into the  
depths of primordial time when worlds were in develop- 
men t?  T h e  geologist penetrates strata, and writes the 
records of the earth. Can the history of Neptune be  
written ? And can we trace the processes of its evolu- 
tion ? If so, the mass, volume and thence the density, of 
the ring whence it formed must be determined. W e  
know its mass in terms of terrestrial matter, it was 102 
sextillion tons, or 204 septillion pounds ; because that  is 
the amount of matter now in Neptune. By what possi-
ble means can its volume be  learned ? T h e  problem 
seems incapable of solution, mathematics apparently 
being unable to  furnish a method of grappling with the 
question. W e  have used diligence to find records show- 
ing that the volume and density of the ring have ever 
been calculated, ancl failed. But there is one way of 
learning the magnitude of the mass of gas  whence Nep- 
tune condensed. I t  is based on the doctrine of the 
CENTRE OF GRAVITY, and it is a fact in nature which 
subverts the Nebular Hypothesis. W e  know that if the 
revolving sphere discarded equatorial matter to make 
Neptune, the planet formed in the line of its centre of 
gravity. There  are f c r m u l ~  for the determination of the 
distances of centres of gravity of segments from the cen- 
tre of the circles whence they were cut. There are ~ n l y  
three possible forms of rings that  can be cut from the 
periphery of a sphere-segmental, cylindric and another, 
whose sections are in shape like sections cut by a per-
pendicular plane passir,g through a bi-convex lens. This 
geometrical figure is formed by the revolution of a seg-
ment of a circle about its chord held quiescent ; and the 
solid generated is a circular spindlt. 'This form we over- 
looked in the previcus paper. T h e  volumes of these 
rings are  sought, the data being the distances of their 
centres of gravity from the  centre of the sphere, which is 
the distance of Neptune from the  sun-2,780,000,ooo 
miles. I t  has been sho\vn in these notes that  the radius 
of the only sphere large enough to afford a segment of 
sufficient size to have its centre of gravity coincide with 
Neptune's orbit, was  three (3) billion miles. T h e  dimen- 
sions of this segmental ring cut off by passing the chord 
of the  segment around the sphere, were : chord, 2,600,- 
ooo,ooo ; altitude, 300,000,000 ; and length, I 7,500,000,-
ooo miles, the length of the path of Neptune. Therefor? 
its volume was nine (9) octillion cubic miles, and as  this 
number of miles had to contain 204 septillion pounds, one 
cubic mile held .o224 pounds, or 157 grains, 45 cubic 
miles being required to contain one pound of gas. 

" A t  15.5' C, (60" F.), and 30 inches barometric pres- 
sure, loo  cubic inches of Hydrogen weigh 2.14 grains." 


