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ROYAL 801ETY OF CANADA, 1906

ADDBESS

PBOF. ALEXANDER JOHNSON, M.A., LL-D., D.C.U

PBeSIDINT.

Our 8tmi-JviJet and Canada.

Our Semi^nbilee hw arrived, and it belongs to my office to speak oJ
the SocHely, iti origin, i\» objects, and it* suooen.

Krrt, howemr, let me express with a warm hisirt, although witii im-
perfect wordi, flu thanks which I feel that I owe to the society which
has dected m« to be ite president at such an epoch in its history, the
aaejety wljich is it»jlf representative of all that is highest and best, in
the Literatuit. and Science of the Donmion and is in sympathy with and
•npported bji the lovers of knowledge and of intellectual culture, who
have their more frequent gatherings for the same objects in the widely
scattered local centres of this qusxter of the empire.

Hoiw did thia Society originate? Not from any scKon of onr own.
fieparaticm by long distances tad other obstacles prevented mutual ac-
qnaintance and union in the past I speak as one who was a University
Professor long before the existence of tie society.

Tht Founder, the Duke of drg^n.

But fortunately we had in 1881, as governor-general, a far^eeing
statesman, then Harqnis of Lfnne, who could otimate rightly the future
of this country tad foresee its needs. Fortunatdy, too, when initiating

the movement, he was able to call to his assistance in organising the
young aodet? a mta so wondatfully citable tad eaergBUe as the late Sir
William Damon.

The idea wae entiidy tluit of te Marquie himsdf as Sir WdlKam
tdh us in his autobiography. Indeed Sir William says that hi» own pro-
.fosnoe wonld have bean for a pnialy scientific sooiaty like fiie Bogkl

^;8edefy of Iioiidon, or the British Jtmodtiioa, but Out lUiqm had
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\ hotim liii,< tlu> tliouKht of tlio Krem^h liistitiii.' al.«>. in >vhi.-h litoratun,
hiln i(» phuv; iiriil tlieii, in mili-li tn hr wii.l f,,r hU ,|,vi«icMl.

Lileratiirr ami Siienir.

If I limy "puik n-s a imciiiIkt of i>ur wimtalu' ili\i«ii.n ami on iti< Im^
half, (vfo may acknowlo,!;;!! that wliil- m all pn.u.l of tlio woadors
wiraico liiw (lone tor umnkiml yi>t if «•.) cmnparii iu nltix:!* for nnxl or
I'vil »itli iiii> infliioni-o of literature. ««• (ind thai wliil,. tho iimazinx pr,h.

ductiioas ,.f scioiico may bulk larpi hi'foru tlw uyo at any one pliuM or
tiino yet a p^ncral \mw brin-s bi-furc us tlii' traii«rniiont jjowitb of
lileraturc. 'I'bo costly jryiis and i(|ui|iriiont of a rii irisler man-nf-war
(hvnrf tho small and inotpenaivc lla;' that floati above it. Bnt behind
tho giin« am only tho fighting men of the 8hi|i while behind tho flag are
the sentiment and strength of an empire. This conv'-tion, no doubt,
pievaile<l with the founder of our society. a"hough there were some
:F-*Ucal coHBidenvtions in favour of the limitation of the schomo to
science, at least at the beginning.

Sir Witliaiii Dawnon.

Sir iVilliaiii accepted the viewH of llie .^ra^plia, and hmrtily
CO o}>er,ited in laying the foundations nf a society with which, as he saya
liiinself, he hoped bin name would ever be assoeiatoJ, m I a.«iociato it

to-day. In testimony to tho appreciation of his work, he was twice ap-
IHiiiiled I'resident, a uniipio honour in tlie soc-iety

Objects of the tjijtirti/.

It was intandwl to bo the l'arliain<>rit of Literature and
Science for Canada, whore the most eniinent reprewntativi^i from all th-
provinc™ could assemt.lo for the promotion of both. It was to bo a
I'niver'ily for I'niversitira wheiv the teachers of teaeh<-i.-.and the investi-
gators of truth, should themselves got new knowleilgc, while contributing
tlie result of their researches and gaining fresli stimulus from the spirit
of association. It was, in fine, to Iw tlu hi-.irt of knowledge and research,
'driving tho life-blood through the e.ttremitiei and mairing it circulate
through the whole of the Dominion.

These were noble objects that the Duke of Arg>-ll set before him.
But more than this was evidently meant.

The Two Languages.

Such a Society would bring togetlier the leaders of thought and cul-
ture (in both languages and by mutual acquaintance tend to promcte
mutual respect and regard. How successful it has been in this, I suppose
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wa can all uglify. I r„r ,„„, an, ^-millv «.nsil,|,. h.»v „,u,l, l„,th «f
K-m-ht an,l ploasur,.

1 l„.vr .l.-riv,.,! Ironi ,;muu-t «,ih t „„-i,t ,m-n
'""""« •''""'I' ''>• ""' thiT-tmi^u,. wh.,:,i I Imve n.,-i h.-r,.. »,„.,. ..C
»li"iii Iniv,. pitwi-,! liwuy, hut tth..*. „„„im< an' not for^.ttv...

It «.!- S..UIUI sl„t,«„,„„«|,i|,. nci if ,v,. <>y>k for n„ll,i„'^r hi^rl,..r |„
crcaU) two lifrury , x^tions, onu f..r fiieh ia,,^ttfr.., a- a l.«lim„Mv ,„ Ih..
l<flH in III.- |K.nn,iii,.|it (.•o--.xi«tfih .,r l,,.t,h l,ui)r.|.i«.^. ati.l « ,li,nipii»l,
land hell. V. nmm,< ,i certain nurv.imnoHi on th" mhy f wIiIl-'i i. n-)/
fnding a«-ay, if not wholly ,l..|mrli.l; l,,,t wliidi 1 huii.v,. would not
have arisen, if many could have had the sum,, esperieiue ;„ I h.i.l *uii..
years u^ro; to my own (trwit astonishment, 1 admit.

It will le acknowhilp-d that if the wliol, Kreii,h->|«-akiiiK' |«.|,uK-
tion of I'lmiidu ciuid he tran-tVi-ml to Kn-him! an.l sotth.l Mi,t,. within
live or SIX hours of l,oii,lon, there would he iiimh irreiiTTT prohihilih- of
the al»orption of the Kreii,-h laii-,iaf;e than under pn^enl ...uditions
Well, you will lir.d iietu.illy in thai iirwition. a |»i.pl , the same in
numlK>r», with i hin-iiaf:e and liteniluiT «hich is not Km-'lish and with in
enthusiasm for tlieir lan^'inijie and literature which is not e.xjwh^l any-
where; who have pn^served huh j-or more than six hii-i.lr.d veirs;',i
people who have jrriiit weight in the PiniK-rial I'arliainent, and who ,ir.-

mnro than natislied with their inMneucc in it and in the Kinpir • at hir-e.
Who are iiion> loyal to the Kiiipir.. than the Welsh? 1 mi,'lit even mv,
who mor(r devoted, maintaininf; it with true Celtic fervour? It is their
r)wn. Ncverthelet:. there is a large part o. that |K-ople who cannot speak
a word of Knglish. Books will give you nn conc.pti.in of this fact,
^'ou must go and live in Wales for a short time to appnriate the reidilv

I spent a month there, m>ar the chief centre for Knglish tourists, and
yet I was sometimes oblige.! to use the language of signs alone to t'rv to
convey my requests; with varying results. 'I'he only part of a svnih..lica,
scnteiice that was an invariable success va.* the exhibition of the (Jwecn's
profile on silver.

Aid to the Covernment.

There was a hope also that the Ooveninient would sometimes find th.'
aavice of the society useful withi' tlie society's own field. Tliat the re-
presentatives of the people at large would take cuunscd with the r..pn.-
Uiatotives oF that por.'ion of tlio people who live on the hill neirer fio
sources of wiejge from wnich i.,sue the descanding streaim that en-
rich and beautify the practical life of the communi'-. And thi- horn,
has been fulfilled.

"
'

Courtes,/ and Offinal Action of thi; Government.
It is an evidence of the smcess of our Canadian constitution that the

Government elected by the peop,. .s shown itself without distinction
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of party alwuvn ready to ruceivt- tiii> rupnimntations of thin society, with

cnirli-sy, uiid wliilo pPK-tt-iitng witli delilHTiitivo caution, to lU't witli

llluTutltV Wlirtl MULintlotJ.

Tidal and Hydrograpbic Survntfi.

Thirt vi-ry day oru of your eaminittotH hu« roiM>rt*ii ivf*> iiwtanw's

under two 8t-purate govern inuiitH, in uliicli survevH have Iiih'h entubliithej

for ttie Hufety uf Cauadiau navigation.

Visit of the li.AA.H. to Winnipeg.

Vou have also a report U^fore you rthownng with what quick apprwia-

tlon the ppuMont Prime Mini»iter nveivei a doputabion fnmx tho Socidy

lust year, and how promptly, after intiuiry, ho agreed to propoHo to Par-

liament a huntlsome grant to cnuhte ns to have a visit from the British

As8(K'iat:(in in Winnipeg.

International Geological Congress.

It will not hi* forgotten tluit in a previoui* yoar.a similar rewpiuMt c-<m-

cerning a visit from the Intornationul (loological Congn^s. was rcH-eived

in a similar spirit and with wjual iil«?raJity. We eari only regret tluit

the Con^re** couhl not come, and hope for hotter fortune on a futun?

opportunity, after the visit of the 'i.A.A.S. to Winnipeg, wliieh according

to precedent, may be safely counted on in due course.

Provision for Visits of Associations from other Countries.

But how are we to make Hure of a future opportunity? What every-

body would desire, everybody may expet't his neighbour to get for him;

anil then every effort becomes a matter of chance; or again, two different

desires may present themselves to two persons at the same time and then

there may be a clash of efforts. That visits of associations like our own

from other countries will be of great value to Canada and are thus very

uQsijrable, all feel; but bow are wj to got thern if we h;ive no systeji?

Ought we not to put on some small committee or on tho Council, the

responsibility of recommending to the society from time to time, at re-

gulated intervals, if possible, invitations for such visits?

Chance and not-chance.

If not they will be left to chance. I speak with knowledge, for if

I may bo epccused for mantionin)? the faot, it was due to chance that the

movements for two meetings of the B.A.A.S. in. Canada (out of three
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aUijgeihcr), «iri> iuiiiatal by tlif .ami.' iiidivi.lual, luvn-U. Ow \irii,^

lur thi. liinaiiiu ill roriiiiln ill IWIPT, wludi »iu »lortwl i).v <'.irrw|K,iiili'i.,.t

witii k'uilin- iii'ii ill T.in.iit.) ininn,.,li,ii,.|y afn, my wtiirii f"um tliu

Kiliiiliiirjjli iiUH'tiiiK in INII-'. [ .... .,i|„.r r„r \Viiini|«v'. m l\w lli'v. Dr.
Uryit. nry kimlly iii.liciiti»l. ivIi.mi Lrinuin;; fm-wur,! ili,- n^iohitiuii lust

year in tliH adtiriy; 1 huil luvii waiiiii^ I'nr iuoiiUh pi i„ii»ly lo iimku
Ihf 8ivf;..aii.jii to hiiii ttt till, miviiiij; of tlii. socioiy, in cmiaCtioii «iih
ivliiil in row thu ihinl ciiy in |«.|,'ilulion in Cuiimlu. ll.m- Mt uihl
«iicet>>9fiilly h,. haa organi/i',! tli,. m ivfinuiit m all know. 1 tiui'thur.-
foru speak Mitli coiivittion wlu'ii 1 «uy cliiinw. a ...ukIi iIw luinc's w.to
p.rliaps incmi«i,l by {Ik lact that 1 wm loiiiKvinl witli iiotli the ll.iS.C.

iinil till' It.A.A.S. a» eliairinun of tommittiw of both.

\\ hat howuKT jij not a iiiatl<'r of chiinre but in iliio to tho foroihonj-lit

of thi. Uuko ot Argyll, ami to th. -imrato irhanictiT of tlio -rK-iciv ho
foumlwl, i«, that a nioiulior who livo.l tho nrtiiv.1 lifo ot a Univumity
I'lofiiwor. -link fttihonw (|oi>|i in livinrw, a* nin^t profiitsors wore in niiti'-

soc-ii'ly (lays, niiil vtvy many aro now, »houM liav,: had th« oppopi.initv
to einor);c cioasioiially, and Ihr.iu-h tho jjatliorin^' t.^ollioi- of hU col-

lettjiiica from otlu-r parts of Canada and the baikii' and oiu'o.irajri'nu'iit

which tliiy gave him, sliould liavo bwn able e to inlluriu-o tho
Par'iameiit to pass such lar;,'f moa^uri's for tho .aicty of our ships on
both oceans, and of tho lives of our sailors; and twico to initiate the
movements for bringing across the Atlantic to Canada one of the
greatest scientilic assoeiaiions of the world.

Have we not hero plain encouragument to mernlnTs who from .' it
I)osition sir. amf dislike to see, Canada Jugging behind on any lii.e of
Jialjioiial dovelopmeut, and are willing to undertake tho laboriom and
often disheartening task of trying to quicken the action ot the pi'ople and
the government.

Central Position uf Canada.

There is an additional and a strong reason for an amendment in our
rtgulations or bye-laws so as to make spoi-ific allotment of tho responsi-
bility I advocate. It is the central position of Canada in the Emi)ire.

1 ihave mode an estimate of tho timo and expense! of travoUini,' from
London to Australia and \ew Zealand or vice versa and if any one else

will do the same, he will find that they are greater than to South Africa,
and 90 great as to preclude, in general, visits of a t»dy of University
Professors to or from those countries. But professors from Au.stralia

and Xew Zealand could get to Winnipeg and back in the limited time at

their disposal and, no doubt, they will be invited. Besides, and this is

no small advantage, the American jUsociation can, as on former occa-

sions, so choose its place of meeting for the year, that visits may be in-
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terchnnged to our mutual gain. We may hope therefore for more visit,,

in the future than in the pa«t and ought to make provision accordingly.

Papers in the Transactions.

So far 1 have spolicn only of the coqmratc action of tlio society ; of
what it has been able to do aa a body. I should have liked if It were
possible, to give some sketch of an analytical classification of tlie mass
of papers that have been published by the members daring the iT, years.
But who could do this with such a variety of subjects? A list of the
titles

;
an indcii^ would be undoubtwUy of great value, and would mark

tlu- epoch in a notable, manner. This, as you will see from the pro-
graii.mc for the meeting, has been generously undertaken by the presi-
dent of last year, Jf. B. Suite, and for it we owe him our hearty tlianka.

But it must always be remembered, tha*- the work of this society,

meeting, as it does, only once a j^ear, presents only a small part of the
work done by its members. For a view of the whole we must look, not
c;ily in publishers' lists, but in the magazines and journals of this and
other countries, especially for papers whoso prompt publication is neces-
sary. We made a much needed amendment, last year, in our rules sj
as to secure more speedy publication, w-hioh will no doubt increase in
future, the numlK-r of papers in our Traifeactions ; and to this I would
call the attention of members who may not have" noticol It.

It would( be practical proof of the value of a society of this character
tT th members severally if we could conveniently collect their evidence,
especially that of the senior members, who are able to contrast the past
with the present; and submit even a summary. Perhaps it may be ob-
tained in the future. Meanwhile I offer as a contribution my own bt-
periencc in this and other associations, as of one fully sensible of the con-
trast between the ante-society days and the present time.

Principle of Verification.

In preparing this matter, the great principle of verification.of which
wc all know the value tor thai entablishment Mf truth|i wfhetHer of hy-
potheeee, or theories, or quotations, or the meaning of words, in science

or Jn literature, was strikingly brought before me, by in*ance» of its

neglect. Xegloet too, in perhaps the least expected case, that of the
Icbours of Xewton, " qui genus humanum ingcnio superavit," as the
quotation from Lucretius, on his monument at Cambridge says, and the
general verdict affirms.

The first two instances that I shall submit, came in my way, quite

casually, at the meeting of the American Association, in Montreal, in tnc

same year as that of the foundation of this Society.
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The year iiftor Xewtoii's deatli, a work wititkil the "Systrai of ,li..

World " and professing to be by him, was publislied, giving in Englisii,

a liind of popular account of his discoveries. Nearly 140 years after-

wards, in 1867, doubts of its genuineness were expressed in Knight's
English Cyclopicdia, but app.m-ntly no further inquiry was made.
TJiiajbook had been reprinted and bDund up with an English transla-

tion of the Principia, giving the imprawion that it was jMrt of the Prin-
I'ipia. A member of tho American Association, having discovered in

the book a huge mathematical blunder, in calculating the attraction of
two spheres, very properly reported his discovery to the mathematical
and physical section, and created a very lively discussion.

By good fortune) I had both books in my possission. the Englisii
" System of tho World," dated 1731, and tho Latin, Pi;i|nc(ipia in tho
standard edition of the present day. This proved that tlio former was
Jio Ipart of the

j
Principia, and the enormity of the blunder settled the

question about genunenoss rai.sed in the Encyclop:ixlia. Xewton could
not have made it. It was of the same character as that sometimes made
by a school boy at an e.\aminatinn, wlien he calculates that the interest

oa S300 for G months at 6 per cent is about $72,000.

I may add as exemplifying that science is independent of nationality,

itiiat the/standard edition spoken of, was a reprint of the edition pui>-

lished about twelve years after Xewton's death, with a commentary, also

in Latin, by two Frenchmen, PP. Le Seur and Jacquier, priests of the
Oallican onler of Minims, that it was edited by them at Kome, and
dedicated to a French Cardinal, Kohan.

The second instance occurred at the same meting and was more in-

teresting. For about thirty years previously English text-books on
liptici ha<| been stating and even kraenting, ospejiallv after the inven-
tion of the spectrcKcope, that Xewton hail never used the slit instead f

the round hole for the admission of light on the prism in the formation
ol the spectum. I happened to have a copy of Newton's "Opticks" and
knew that the statement was wrong. Ho mentions verv particularly tho

sdvantages of the slit. But I was afraid to write about the error. For.
surely, 1 thought, there must be many eminent men of science in Eng-
land who know of it, and if they think it unnecessary' to make a correc-

tion why should I interfere? It cannot be so coramoa as it appeared
to be.

The late Dr. Rowland, of Johns Hopkins' University happened to be
exhibiting his concave gratings with their beautiful effects in the resolu-

tion of the spectrum, when a (prominent scientific man, after prolonged
inspoction, exfiressod the usual n^ret about Newton. After that I

immediately wrote a short note to a weekly scientific magazine; hut with
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no rtfsulE appareutly. 1 subsequeutLy repeated Xewton's experimenls
ia Newton's manner exactly, and submitted a paper thereon to this

Society slioH-ing that it was absolutely imi»ssible to avoid seeing the darli

lines, although Newton makes no nifntiou of tliem. In books puljlisheu

since tliat lime the statement has been given eorructly.

Why \e\vton didn't see the lines may bo explained either by the fact

that he trusted to an assistant of whom he sjjeaks or that the iiuality of
his glass was bad, possibly obstructing somewhat the passage of the light,

and scattering it internally. It would appear also that for about 70
years after Newton's death nobody repeated his experiments or else the
glass was bad and tlio linos were not discovered until Wollaston's time.
His paper was published in the Philosophical Transactions in 180'i.

Although quotations from the "Opticks" arc not very uncommon it

would appear from the next instance I shall produce that,tliQ b:>3k w
difficult of access. It would be a benefit to science if some wealthy
American University were to reprint so famous a work, a model of clear-

ness and accurate experiment.

Xewion and Herbert Spencer,

This third instance occurred a few years earlier, when Herbert Spencer
was led to put his opinions directly in (.jjposition to those of Xewton, in
Natural Philosophy itself, through a mistake about the meaning of a
word in the l'rincii)ia, wliich wotild have Ikwi avoideil hivd the 'Oi)ticks"
been consulted. Newton calls the laws of motion "axioms;" Spencer,
evidently h'aving in his mind the ordinary use of the word axiom in the
modem editions of Euclid, as meaning a self-evident proposition, in-

sisted that Newt«ii employed it m this sense.

An inspiriting discussion in print foUoweil which ended by Spencer's
acknowletlging that Newton attachwl a different meaning to the word.
The proof was obtained from Newton's letters, and in the whole
discussion no reference was made to the " Opticks." Yet a glance at the
book would havi! ended the debate. Newton begins it with delinitions

and axioms. The "axioms" are the Laws of "Reflexion and Refraction,"
and these, as some school boys kriow, are established by experiment solely.

Spencer says that Newton " gives the word axiom a sense widely unlike
the sense in which it is usually accepted," implying porhajN some
censure on Newton. If "usually" means usually at the present day.
Spencer is correct But is it possible he can have forgotten that a word
may change its meaning with the lapse of time? A very brief inquirv
would have shown that Newton used the word aoearately both in the
"Opticks" <uul tlie "Principia." No deeper research :s require<l than
turning over the leaves of Liddell and Scott to find that it waa employed
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by Aristotle to signify "that which is aasumed as a Ijasis of demonstra-
tion;" tor " assumption" in sliort, or "postulate;" the root idea being
that of worthinwa. somethin;; worfTiy of acceptance without disputation.
Nor is Euclid responsible for the word since he didn't use it, and is thus
doubly free from the charge of calling his principle about parallel lines
" self-evident."

The question arose in a controversy b?twi«n HerT)LTt Spencer and
I'rof. Tait The latter in his TliermoJynainies asserts that Natural
Philosophy is an experimental and not an intuitive science. "Xo ft priori
reasoning can conduct us demonstratively to a single physical truth.

"I hold, on the cnntrarv-," says Spencer "thnt as there are a priori

mathematical truths the consciousness of which results. " not from our
" individual experiences, but from the organized and inherited effects of
"ancestral ex|ienences, received throughout an immeasurable past; so
" there are ft priori physical tniths, our consciousness of which has a like
" origin. I have endeavoured to show that Prof. Tait himself by say-
" mg of physical axiioms that the appropriately cultivated intelligence
" sees at once tlieir necessary tnith, tacitly classes them with mathema-
" tical axioms of which this self-evidence is also the recognized character
" Further I have contended that the Laws of Motion are ft priori truths
'• of this kind; are enunciated by Xewton as such "—Spencer then goes
on to quote Tail's reason for asserting that the Laws of Motion are not to
bt accepted as valid a priori. " 'i'he reason is that as the properties or
" mnttcr might have been such as ti render a totally different set cf laws
" axiomatic, these laws must be considered as resting on observation and
" experiment, and not on intuitive perception." This is also the opinion
of J,Te„ton as expressed in his letiers. If Herbert Spencer had evei
lectured to a class of students on th« Second Law of Molion he might
have been tempted to explain their want of intuitive perception of its a
priori truth liy a limitation of the " iniuieasurable past" in their
" imeostral experiences," and put the origin of man as recent.

The position of Spencer in the disputation was like that of an armv
which while fighting the enemy in fro?it is unexpectedly assailed in the
Hank by a force called in as an aii.xiliary. But Spencer did not quail,
lie faced the new foe witli undaunted courage, supported probably by
the conviction that while bis adversary seemed to be on his own territory

of Physics, he was on the very verge, if he had not actually crossed the
boundary line of Motaphysios, a department which borders on all the
Physical and Natural sciences, and appears to have to some students in
these dep.irtmcnt'i the fascinating advantage for pjlciuie purposes of a
general alisonee of axioms (i.e. of propo-itions rniversallv admitted)
Hence combatants irith differing opinions can each choose his o«-n
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axioms i.e flssiiniptions, to support his own views, and confound adver-

saries. Much logomucby may thus leave general salisfuction. No one

is confutotl.

Alchemti..

Passing on from a consideration of t^e uses of the Society, t*) ret-vnt

projjross in science, in wliicli Canada like all tlie re^t of the world, is in-

ttjrested ; and more perhaixs, than most of it, in one division of the do-

main of Physics, we shall come casually on other rather suqiriains in-

stance of this neglect of verification. Wo meet also an e.xomi)lification

of the epigram that it is the unexpected that happen,s.

Who could have expected that this advance would have brought us

again to the old and apparently dead questions of alchemy? The name

and 'the subject had been b;)th handed over Inni; ago ty tlie roinancists,

as a legitimate province in which they might work their magic, by in-

troducing Herhu's Trismegistus, and tlie Philosopher's Stone, and the

" Adepts ;" as for example the " adept " depicted TTy Scott in " Kenil-

\\ur*h."

Sixteen centuries back, the Roman Em]x'ror Diocletian con\nianded

that all books o;i Alchemy should hs burnt ; but he did not thereby kill

out man's gre<'d for gain, or spirit of inquii^'. Unbroken ill-surcess for

many aiies. however, producel the natural effect of despair. The his-

tcrian Gibbon commenting on the fact says, " Philosophy witli the aid

" of .experience, has at length banished the study." In this lie expressed

the general opinicm that prevailed lor more than a century.

A similar opinion was otherwise indicated by a comparatively recent

writer, when, referring to the famous Friar Bacon, who lived nearly

seven centuries from the present time, he said ' Notwithstanding the

" great learning and scientific acquirements of Bacon he was deeply im-

'
' d with the mystery of Alchemy: this is the more remarkable,

'• bviuise he exposes the absurdity of believing in magic, necromancy or

" charms." The writer classes alcliemy among the " absurdities." The

reputation of the celebrated friar will, however, be increased, to-day, in-

stead ef les.-eiied by his diil'ering opinion.

The prevailing opinion was not universal. One of the problems ol

the Alchemists was the transmutation of the baser metals into gold, and

we know that both Boyle and Newton believed that this was attainable.

Boyle made experiments, one of which by its apparent approximation

ti su-cess so alarmed Xewton that he advised concealment This may

have been because t a statute of Henry IV, which forbade " the multi-

plying of gold and silver." Certain it is that not long before his death

Boyle procured the repeal of the statute in order to remove an obstacle

from the path of others. Newton himself continued his experiments to
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a late pi'rioil ol his life. When he was n youii^' mail, about 2G years oi

age, he wrote t> a yoiui;? frieiiil of his o.vii, who woh going to the Con-

tinent, and asl<e<l iiiiu particularly t:> mike observations on mine? and
liiiniu;;, ard " the extraeting of ir.etol- or minerals (iiil of their ores,''

10 learn if there were any transmutation out of one spwies into another,

such transmutations, he adds, hciiig " tlie most lucifcrous and many
times " lucriferous e.vperimenls, too, in philosophy,"

Dr. Heorge Wilson, brother of the late .Sir Dimiel Wilson, of

Toronto University, in his essay on Hoyle, luihlished aliout the middle it

the last century, remarlvs that tiicre is no a priori objection to the possi-

bility of transmutation as there is to the possibility of a self-sustaining

perjielual motion. " It may be realized any day "
lie says.

If has been partially realized to-day, to tli<> e.\tent, that is. that na-

ture lias been discovered working trinisforiiiations of »ii»e of the chemical

elements, and science is now eagerly inquiring to how many elements the

process extends. But no one ha>> yet learned to imitiue the ]iowers of

ni'ture in this respix't.

Oreck Atomic Theory.

As conseipiences of those discovvries, two erroneous ojiinions liave got

abroad: one, of a vague pijiular ciiaracter, that a fatal defe;! inn boen

itonnd in the basis of cheinistry ; the other, more definit'.', that tlie old

Atomic Theory has been disestablislied, and tlie death-knell of tlie Atom
rung. .\ slight sketch may show that these opinions have no sufficient

foundation.

It may tccur to any one who lias noticed a stone ground to piwder
or a drop of water subdivided to the cover of a pin-point, to inquire how
far the subdivision can be carried. The (|uestiou is ni>t limited to what

tun be seen by the naked eye. or iletecteJ by th:^ mut piwerful nucri>

scope but extends beyond the region of sight to what can be inferred by

sound reasoning from careful oljservations.

It is, as Newton puts it, and as Lord Kelvin re-states it, not a question

whether wo can imagine the subdivision to go on for ever, but a practical

qiu'stion, whether, using the forces of .\atnre at o.ir eoMinianil. we come

eventually to an end of subdivision, and have something indivisible, an

atom. No one has ever seen ^an atom, and from the nature of light

itself, there is no hope that we shall ever invent an instrument which

will enable us to see it. Still we may safely infer the existence of atoms
even though a procession of ciphers headed by nnity. giving the number

that would extend over the twenty-fifth part of an inch, should not help

the imagination much to picture their gmallness.

Sir John Hersehel asserts that the idea of the atom is an absolute

neceesitv of the " thinking mind, and is of all ages and nations."
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\\'he»'ell in his " History of Scionlific Ideas " suvs:
—

" 'I'lie doctrine

" tliiit milttor consists of luinut*'. simple. inilivisil)lc. indestructilile

" particles as its ultimate elements has \<cm current in all ages and all

" countries wherever the tendency of man to wide and subtle speculation

" has bejn active."

The progress of modem science has tended to produce a strong

conviction of the truth of the theory.—The phenomena of diffusion in

liquiils, and gases, for example, tend to show that thoy not only consist

of particles, but that these particles are in constant motion. iKs aa

example in solids we have that ri?niarkalile cxiitTiincnl, of Itol)ert-.\us-

ten, in which a cylinder of lead waf placed on top of a cylinder of

gold, and left for a considerable time in a warm chamber; when ';en

and examined gold was found diffused throughout the lead, particles of

this the heavier metal having risen upwards as if they haA wings.

It is certain that the theory, which Ion;,' proceiled the dawn of

experimental science, came to modern Kurope from Ancient Greece and

it has be™ traee.1 even to India. Strain) who lived in the reigns of

the Koman emperors, Augustus and Tiberius, says that its author was

Jlochus "r Mosehus, of whom lie speaks vaguely as more ancient than

the Trojan war. This would make the Greek- Theory not less than

three thousand yeais old and will mark it off from Dalton's Atomic

Theory which came into being only a century ago.

We have more definite statement- about Democrit\is as author of

the .\t.>mif Theory and before him of Leueippus. although the writinffs

of neither survive. Lucretius, the contemporary of Cicero, expounded il

in his groat poem " De Kerum Natura"—Thus it was transmitted to

modern" times, and became familiar. Xewton gives it a compact shape.

Dalton had firm faith in it.

Dalton's Alomic Thfori/.

from the emphasis with which Dr. George Wilson writes in his

account of Dalton's " Lite and Discoveries," it would almost seem as if

he had foreseen the mist;iko5 m.ido about Dalton's Atomic Theo.7 to-day.

He savs r-v\ re-iterates, that Dalton was an Atomist before he was a

0),eini>t—that he joined the Greek Atomic Theory, which he found in

lexistence, with the Chemical Laws of combining proportions, out that

the laws risted im a iK'rfoetly indciicndcnt basis of experiment—that it

was unn«o»sarv to concede to Dalton's atoms the att-ibute of imlivisi-

bility. and that Dalton's contemporaries. Davy, Wollaston. Berzelius,

declined to emplov the word atom, because it a.ssumed indivisibility, and

that they substituted other words In slu>rt, that the Greek Atmmc

Theory and fne Chemical Laws are independent one of the other. That
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if the link forged by Daltou betw.vn th. Greek Th.>ry and ^^^^
lucntal U«-.,lK. I.mken, the EM«ri,n,nlal Uvws arc nl«c1ut«ly mur.

while the Thi«rv raurt stan.l or fall liy iU own merite.

This expresses exactly the position to-day. The link h<« been

brokai. The existence of bo.hes n.u.h .n.nller than those pt^-nted t,.

us bv Dalton as ulUinate l«rticles, as atoms, has been proved by ProC^

J J- Thomson of Cambridge; and the so-called atoms themselves are

found to be complex svste.n. masqneradinjr a., simple bodies; and

are i-deed gigantic impostors compared with their little successors.

Xcrluii «"(/ ll'i/mii.

But this does not detract from the g-nius and merit of Palton, f.>r

which Wilson expr<^,.-s -rent admiration, and is so far camel away that

he does, unwittingly, a great injustice to Xewton.

lu contrasting the earlier view, of the .Vtomie Th..ory with tl »e of

Dalton he take. Ne«1on as repre.-,„.ivo. and ,|UOt« ron, the f-'-rt'-^ "

f;,.„ of his "Opticks" as follows :-<-.\ll things eonsidere<l says ^owtoii

'•it .eems probable that God in the beginning, formed matter in solid,

".,r,-v hard, iuipenetrabl,. . movable particles of such sizes, figure-,

"'and with such other propertu . and in sueh proportion t'> »paee »s

.„.ost cndueeil to the end for which ho forme<l then,
;
and tiiat th^

'primitive partick-s, being s.lid.. are incomparably harder than am

- porous bodies oompouudrf of them, e^en so very- hard as '"•'"^' ^;'„^'-

'or break lo pieces, no ordinary power b.ing able to divide what God

• made one in the first creation."

On this extract Wilson remarks;— .

" Xewton, it will be observ«l. says nothing concerning the weight of

hLs primitive particles."-'- 1. U h-re that I^alton in.r.Uiicing the

"nucstiou of weight, leaves Newton behind, and takes not__a step, btit

"
a stride in advance of all previous sjieculators on atomics.

ivds^n has overlooked the word ' n,as,.y," i.e. having m^. eho e,,

carefuUv bv Newton, and a very much better word in one respect than

.°wdgllf^" or any other referring to weight, «--« '
, T'l Tr

particles" were remove.1 to the Sun or any of the heavenly Wl. o

even to dilTerent parts of the Earth their weight would change, while

thdr mass would be unchanged. Newton had proved by experiment,

at ^a^ was proportional to weight (a fact ignored bv many approved

e^lTs on iJhanics in Wilson's thne^. That the omission bv

Newton of weight from the essential properties of particles was de ilier-

,i!t In bv rffereucc to the " ]!og.il» I'hilosophandi " where he stat^.

repeats; and re-iterates the five properties, extension, hardm^, impenc-

Sit;-, mobility, and "vis inerLiie;" subs.-quently saying that he b>
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no mcBjis affirmn (" miniine aliirino ") that {gravity in oMcniial to bodiea,

lull " vU inertia*" or " virt in^ita " a-t it ia cl^ifwiieni (m1I«1, if* immu-

table. This " vis insita " ho states in tlic Definitions is always propor-

tional to the nio^. It rnej' also he noted that Xowton does not \ifto the

wcml ' atoms" but speaks of the smallest parts ("partes minimaa").

He. also employs iJic term undivided not indivisible
—"partes indivisae."

W'Ison appears to have regarded the word "massy" in the "Opticks"

a:- reilundiuit. yet if it lie omittc«l. we have only four essential pro|)ertie8

instead of the five jriven in the " Princ-ipia."

Dalton's genius was as quickly recognized on the Continent as in

Knfrland, iK'rhaps even more quiekly. His experience on a visit to Franco

presents another infttjmee of nolile generosity among lovers of Science.

Ho was so warmly welcomed by the members of the French Institute,

and so much more honouret! tlum among his own countryman that on

his return home, although not given to e.Kpress his feelings, he said,

" If any Englishman has reason to be proud of his reception in France,

I am that one." •

Prinenl Viiir of tlir Alniu. Tmimformalion of Matter.

The latest advance i;. the study of the constitution of matter is that

the Deltonian atom is of a very complex nature, a kind of infinitesimal

planetary system in it«lf, which in the case of some, at least, of the

chemical elements, seventy or so in number, is breaking up by its own

internal energy, projecting streams of particles, and, after a scries of

steps, exhibiting .1, veritable transformation of one element into another.

In this manner uranium is the parent of radium, and radium is the

parent of helium. Further changes are the subject of eager invastiga-

tion which is now in rapid and breathless progress.

Many in Canada are engaged in the researcli, which hail its origin

a fewyears ago in the investigations that followed the discovTry of thb

X rays, which are now .so familar to us all, and so stnrtled us at first i..

exhibiting the skeleton of the hanil of a living man.

Ten years ago Henri Becquercl of Paris discovereil that uranium

could produce in the dark, what, for want of a better wonl may be

called photographic effects similar to those of the X-rays ;
the explana-

tion being that uranium is constantly sending off invisible radiation.*,

i.e. streams of particles, whose acticn is thus made visible.

". and Mm. Curie, undertaking a patient examination of all the

chemK-aJ element! in soiirch far any with similar properfie! discovered

radium in 1898.

The extraordinary phenomena exhibited by this and certain other

elements, were linked together by the theory already given which had
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been acceptcl gcMUTolly th.ouKhout the

iti birth ill OanwLi ftni uii.- u~" .^--i--- "- ^.
scientific world. Its author, w.to IT. Umh-rlonl Tl^^^
Canada unfortunately h^. b<«n un:ibU. to n.inu. Ur. fMA>. m «fUr

toTng to England his worl< in tte «n.e din-tion horo p-1 fru or

S! "L Sir W iUian. K*m.,y co.,iH.ratin, wo,, ahl. to vonfy „ ,,n
1
t»n

of >r RuthorfordV. riu'v «» th,. -pcctrum of b-iiuiu ,'row out of tbo

ITrun t ti,^ Lnanatioa of radiu.,. i.o. an actual traa4on,,at,on of

LTH place bofor. their eyes. Dr. Uml>erford had l,a..^l h„

eJi >a;::;i m t,. .0. >. r.diun. and relea^l '. ;.^;;—-^
j

an amount .ufticient t,. rec-on.ile the divcT^en mcv,- ol Ihyu.

Geology on .,ue.tions connw-ti^l with Ju- S»"^ '«'

The accidental doaf.i of M. Curie a nio.itli a^'o in 1 an- n.u t u^

Jl ul >Ime. Curie must touch all lu-art.-.

-=f?3':5 E:'SJ=
-Lf,;:7S;:r;x£,i:;;." ,...-—,

of appearances, a* ui the ca>e of a winun,.
p.,i,..riple of

de^tTinaU^. ju.t a« it w,. inipo«sd^e to c^te i
.

T
p P

indestructibility is often calUxl the - ^^^ •''' ^^^ "C ^"l-.nich work

"^^ftri^rs :.^:.r;^nv ::iM:n!;n prmcip-e of ..

r=:;r:;;'Lr.'- ^.crt. ti.t h^;-^-;-—
diminiiHi the quantity of ener-y ,n the Lnnerse.

established about the middle, of ^'^

J^' ^Jj'j^^^^-.^^,,,,,,
„, aiminished.

But while the quantity of energy
^'"""Vmrrused to drive street-

the form i= roa^lily changed as w-hcn a -^^:^^^^^ „, p^„,,^,

ears, or to supply ck.tne "kW - !"»*;
'.^.^^.^^ To this there was
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or u Tait puU it " The laws of energy diller from thoso of matter in

" ono most important rojpoct, no far at least a^ wu yet know hy uxperi-

" inent. -Matter cannot so far tu we know be transinuteil from one
** kind to luiotlier, though in some ciwew it aiwurmw what in uaUod an

" allotropiu form. The great chiracteriatic of energy, on the other
'' liond, is tliat, in general, we con readily trnusforni it, (in fact it is

''of u.s«j solely because it can bo transformed), but in all ita transfor-

* matiou:} the quantity remams preciaely the same,"

It will bf ohserVL-d that Tait is very eautiuus in hih woriling, ** So

far as we know," hu says. His tiiution is justiflei-l. For liere a

distinct. aJvarnc haa bivn made in prjving tlie transformation of some

hinds of mutt4T, anl a va:iL Held of inquiry has \>.vi\ opened.

Dmipatwn of Matter.

Tlio inquiry itself suggests another co.-npairon principle whose cor-

relation may Ije indicated by tho term Dissipat^n of .\liatter (a term 1

have not yet come across), corresponding to what Lord Kelvin called the

" Dissipation of Energy." Thia latter principle points out tliat "every

time a transl'orniatiou takes place, there is always a tendency to pass, at

" loaat in part, from a higher or moro easily traasformable to a lower

" or less easily transformable form.

" Thus the energy of the uni\ ^ se, is on the whole, constantly

"passing from higher to lower forms." The low form to which it

seems to tend bo:ng "that of ui);! .rnily dilfused heat."

.\ quotation farther on, will again olter us n eoiuparison of " then "

and "now". "Thus" ho says, "so far as we can yet determine in

"'the far distant futuii> of the uniTOrsc' the quantities of energy will

" remain absolutely as they now are." (" Then " and " 'Sow " agree in

this; they dilfer in the next clause viz.)—the matter unchan^'ed alik;'

in quantity and quality;—the energy also unehanirod in quantity, but

entirely transf. rini"l in quality to iXw low form of uniformly diffused

heat.

.Now tJie recent discoveries show that the transforuiatioiis of matter

w-hich are goin,;; on in natun>. are s:! far as observe,!, from " higher to

lower forms " to use Tail's terms.

It then the principle, should, by a process of exhaustion, be proved

to be general and the lowest form be ascertained, ve shall have the

companion principle and shall Iw able to say that in the far distant future

of the universe noi: only will all energy lie reduced to uniformly diffused

hoat but all matter to its lowest form.

This further permits the possibility of the supposition that some of

the nebulas visible to us. insteiid of being ihe b?ginning of new suns or
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plMeU, may, in tiut, U\ tlio wwkiijr.' of worl.U or \v..rUl-f,v*li'iii« liku

mir own H();ilil:X lll the illiniitiilpk' ixnili of «ii:ici'.

Wli.n iiliMTvorn, Ihfii, an' wiitc'liin>! tli.' projoitioii of stri'iiiii* "t

particira from tli> mattor nroiiml u*. th.^v ni:i.v Uo iviill.v walchiii); tlio

wiwtiiiK iiwiiy ot our world. This romimls me of an aceonnt 1 havn

reail of a onilor in an olil ami loiiky troop-*hi|i on a loiij! v.iyaK'i^ who

usal to t?o down t'l tlic hold. lUid watcliinK tho tiny ' '' of wator spurt-

inj.' in iliniu)!'.' th;> minute hoks in tlu tliin worn -.ac-. try to .~liiiial<>

hnw loML' tic \'wi'l »mdd lii>t.

If this Trilo^ry of principles t'onsorvation, TraiL-formntion, l)i*ii-

pationi should l)- lln y astnbliaheil for jiattvr. a* the\ inivu lioen

estoblishoil for Knor . iho furth.-r ciueslion would nri:ic! whcllior, as tlio

many wo speak of is always as8ociat«.l with matter, tho expresaioiM for

them could not Iw united in one simple form.

Tait referring to tho DissipaUon of Energy. pr.>ei*U further to

say "'as it aloifo is ahle to lead us—to the necessary future of tlie nnivew..-

'•i.e. if phvsioal laws for ever remain nnchangeii s;i it onahlcs us ilis-

•
tinclly to' ^av, that the present order of things has not boon evolved

"throuKh infinit^' past time by the agency of laws now at work, Irat

'must have had a di.il.nctive boginniuft, a state U'vond which we are

"utterly unabfc to penitrato, a state in tact that must have been pr<i-

" duced by other than the now visibly acting Causes."

Cicero, Ilerschci. Chrk-M xwell. on Moiii»

This lc-.ds us to an asiHvt of the theory of atoms which can hardly

bj passeil ever. ,, .i *i

CIcem in his -De Xatura IJeonun," Bk. I, represents totl.., the

Aea^lemic, speaking of the Ubsunlities in which Democxitus, or before

him Loacippus, i«ed to indulge, saying- that th.re are eerta.u light cor-

puscles, som... mooLh. some round, some s,iuarc, some crooktj and ben

as bows, which bv a fortuitous concourse maile heaven and «••"• without

the influence of any natural power." In the second b<»k MaHnis the

Stoic savs, that he who couhl believe in the aeUon of his fortmtou^

coneour^. might Wievc as well that a nun,lK.r of met,, letters .-ould

hy being thrown to the grouml. c ipo* a l.isU>ry. e.g. the .Vnnals of

^"""sir John Hersehel. in his discourse on >'atural Philosophy, with

the resources of mo>lem science at his command puts this ,n another

light, and his argument is not affected by recent discoveries.

"^ Z ™, ,_•......:„ ..t i«,n, nhemistrv." he savs. " hav" "one far to
•• The discoveries of mottem chemistrv," he says.

" establish the truth of an opinion ent^jrtaincl by *...it /"enw

"that the universe consists of distinct, separate, indu •• atoms or
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"in<livi.Tunl thinK.:. *, ,„i„u.o ^ u, .„,.„p.. „„ ,,„^.,, „„ ^^
_

n„c.,i I „„||,.„„. ,,n., ,,v ,|„. „^,„.,.„i,.„ ,„„ki,„ ,„, l«.li„ ,,r „,™
..;,, '"'?':,' ""'''^' •"""= ""'• »•' '•»>- ""• "ron«e»t ovidonco that

or )fr.>u|,s a,i,| ,.|,„,,^, ,i|| ,|„. „„i,,„|„^^|, „|.
,.^,,|, ,,,. .^.|^.^,|^ ^_^^, j^

^_||
•• inu.nu uii,l purpo*.... exactly alike in all their ,>r.i|H-rtiw

not believe lh,» .„„ilarit> t„ have original.,! ex.rpt fro,,, u ix>„„„„„
pnnc,ple n.fepen,! ,t ot the,,,, .„,! that «e r«.gni.e tl,U liken».

_

.h,etly hv the ,.l, v .,f ,|,eir ,le|.ort„,e„, „„,|er si„,il,.r eir,.,„„,taur
• »trei,;;th.ns ralh.T ;...,i wmkimt the conclusion.

"A lino of spinning jennios, or a regiment of soldier. drwW
^^cxrn.- ly ahke. nnd go.ng through prueiwly the same evolution*, givw u«

__

no Idea of indqwndont exi»l«nce, we ,nu»t *v the,,, act out of oonoort.
I)cf(>re «,. ,an I.elievc. the,,, to have independ 'nt uilU and i>n)|H.rtie7

••not ,nipros».,l on them from without. And thi- conclu«ioT which
' would be strong eren were only two individual precLsclv alike in all
•ruipwts, and for ever, ac^quiia, irrosistihle force when their number

18 multipUe,' beyond the power of imagination to conceive. If we
- mistake not, then, the diseovcrie, alluded to, destroy the idea of an
•^
eternal self-,-xist™t-matt»-r, by giring to each of it, atoms, the essential

' characters, at once, of a maiiufacluped article, nnd a subordinate agent

"

It w,ll Ik. .mother illuHin, .m of Herrhel's argument if »-e mip-
posc that the minr.tc-hand of e.ury eloek on a line of railway from the
Atlaot,c to the ,'ieifie always points to the sp.no minute at tho same
moment, for th.m we know th.it there must be a controlling clock pro-
ducing thi^ eff«;t by an eletl.-ic current, and behind this controlling
clock a controTIiiig mind.

If instead of hundreds of clocks, we knew that there were count-
less millions of millions of e, ..'ks throughout the univ.Tsc tenting to-
gether, the nrgu„ient would be the stronger.

Now although we have not clocks the vibration of whose pendulums
are kept in uniBon, wo lliave vilirating bodius in numtere tranactmdiiig

our power of imagmation, which vibrato in exa<:tly the same timi
throughout the uni\eise. It is Clerk-lfaxweU's illustration. We know
by the spectrosoopc, that cheniical elements which may be examined in

. this room, and which exist over all the earth, are to be found also in the
Sun nnd in the most distant stars, stars so distant that news from them
flying wrEIi tlTc velocity of light, t«k(s ngi* of ages to reach na, inmimer-
nhlo stars, at immAsuralilo distances in all directions, above, below.

around: us; yet in all these heaveniy bodies the countless molecules of
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0«ele,„ont hydrogen, ....ko thcr quick vil,rati,„« in ..xn.tlv tl„. ,am.
p.rio.1 M th«M. on <.»rtli. with a |«rf,,rti..n «f ux«-limdc th.t no clock
of man a conntruction can approaoh.

Il.irchl.

Contr.u.t «-itl, t,l,i». the. vi,.,v» |,ut forth in a !„>.,;- ,.ntitl,v| • " Th.
Biddic of the Univcr-..." by th<. ominont OcT.nan hi„l,wi,t, I>r„f,w„r
ilaeck..!, a translation of which ha- Imk.„ r.-centlv puhlnh,,! and ha», at
pre«nt, a w.dc circulation. I„ it ho gravely odor, u», the hypotho«i*
that every .ton. ha« in it..lf th„ rudnncnt-. of life and n.ind. I. thi.a relief u, the -train of niy-tery;- .Sooietinu.-. no ,l<.ul,t, o!>*-„ritv ..
reliove-l by a fla*h of darkn.«, yot wo are not grateful. .\- a ™n„„ent
I shall simply quot*. an extract from the Preoidcntial Addn« of .Sir
Ooorgc Stokes to the Britinh .Vssociation.

Sir Georffe Stokea.

When from the phenomena of life »e p,i,.- U) those of mind we
jiDter a region still more profoundly mysterion-. Science can 1« cx-

I'

pected to do but little to aid u.- here, since the in-tninicnt of redeareh
" 18 itself the object of investi^ration. It can but enlighten us a« to the
"depth of our ignorance and lead us to look to a higher a.d f>,r that
" which most concerns our viell-being."

Uaeckel vernu NeKton.

1 should hardly have alluded to Heeckel had it not been that througli
unpardonable want of care, he i.<. led to make a charge against \ewto:i
which IS the very reverse of tne truth. His object is to disparage
Newton's intellectual capacity, Newton's opinions being diametricaliv
ofposed to his own. Jlere railing at on advocate is not confutation of
his arguments and is 8ometi:;ies a confeision of defeat. Wo may hav.i
here a touchstone of Hieckel's qualiHcations as a guide. He cannot
justly com|>lain if the same kind of test is applie.l to himself which he
tries to apply to Ifowton.

If a man givea dogmatic opinions <m colours.who is proveil by an easy
test, to be colour blind, ho will not be taken as pilot for a steamship.
H a diviner or seer finds himself unexpectedly put in gaol for breach of
the laws, a loss of reputation for his prophoci,-s may be expected. If
?. man adopts without verification an h>-pothesiS readilv proved
to be false, and on that as an axiom illogically buildis other hypothesci
jto the damage of an opponent's reputation, want of confidence in his
apacity as an hypoth^is-buildcr in i prim justifiable.
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It is in tliis way that l'rof«s„,- Ha.ckel has fvatcl Xcwton, who«
great fame he admits. On pagem of tl.e recently published New YorK
edition, he writes :

—

"Xewton )iad the immortal merit of establishing tlie law of gravifa-
lion and embodying it in an indisputable mathematieal formula

;;«c.tK>n at a distance without n uialium, which \™ton deduce-l from
_

Ins law ol grav.taticn, and which b«amc one of the „.^,t serious and
^

most dangerous dogma, of later physics, d.ws not afford +he sliglitc-*
cxphmation of the causes of attncti.:,; indaed it long obstructel
_ our way to the real .liscovery of them. I cannot but suspect that lii,
speculations on this mysterious aclion at a ilistance, contributed not i,

_

httle to the leading of the great ICnglish mathematician into the ob-
sour,, labyrinth of mystic dreams ami theistic superstition in which lu-
passed the last thirty-four ; rs of his life.''

"Mystic dreams" and "u..i..tic sui^rstition " is Ifackel's answer

"Vrindpia '
™'''" *""''"" *" ""^ ^"''^' '" "" "''^ "^ "'' ™'™'^'''

Compare with this \e;rton's expression of liis views in a letter to
I.entley, quoted with approval by Faraday, and again, by Sir George
Stokes Ihe fiery indignation wiiieh is felt in Xewtori's words, even
after .he laj^e of two centuries would have burnt itself int, the nieiaorv
ot any man who had taken care enough to oonsalt Xewton himself for
-Newton 9 own thoughts instead of taking, without verification, any ver-
sion presented in a passing publication.

These are his words:

—

__

"That gravity .nould be innate, inherent, and eseential to matter

_

so hat one bo,ly may act on another at a distance through a vacuum

_^

without the mediation of "anything else, by and througii which thei.-

^^

action and force may be conveyed from one to anotfer, is to ra» so

_^

great an absurdity that I believe no man who has in philosophicu' mat-
ters a competent faculty of thinking, can ev-er fall into it."

Indian Atomic Theonj.

It has been asserted that the atomic flieorv reallv had its origin in
^-ndia, and Democritu.s, who inherited great wealth from his father is said

l;"-^ *'^™Wcd to India, so that his views on atoms may have been
modified there.

'

Of this Indian atomic theory Ma.T Miiller gives an account w-henWTitmg of the Six Philosophical Systems of India. The distinguislum:
eature of one of these syrtems was the Atomic Theo^-which maintaim
hat aiere must be smallest particles admitting no further analysis

tnat these smallest and invisible particles are eternal in themselv« but

n^i^m^.
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non-eternal as aggregates—that as aggregates again, they may be or-
ganized or inorganic. The atoms are supposed first to form an aggre-
gate of two, then of three double atoms, then of four triple atoms, etc.

While single atoms are indestructible, composite atoms are, by their
very nature, liable to decomposition, and in that sense to destruction.

The theory even made an eitiinate of rthe sizejof the atim, asJbeing
about ono-sixth of that of the Motes that dance in a sunbeam.

This recalls an early Greek estimate of the size of the sun as being
about that of the Peloponnesus.

The Indian system of philosophy which advocates the atomic
theory differs, toto cajlo, from that of Democritus, expounded by Lucre-
tius, in this respect, that it offers proofs of tihe existence of God, and of
His omnipotence and omniscience, while t!ie otlier is atheistic.

Origin of the Name of Canada.

Their direct opposition on this point has given rise in my mind to
an interesting historical question, which I hope will prove interesting

also (to the literary division of oar Society, lo whorr propose to liand
dt over (or examination, viz., was this Indian atomic theory along with
the name of its author known in Europe at the time when the first ad-
venturers were exploring the American continent, the time of the revival
of learning. If so.iwe may have the solution of a problem which has
been the cause of much dispute, namely the origin of the name given to
a email district in America, concerning which the only point of agree-
ment is, that it is Indian.

There might be a. similar question concerning Pocahontas County
in Virginia, if every one did not know the love story of Pocahontes.
Few would recognize the name of a philosopher, if similarily applied.

But among the scholars of those days the works of Lucretius would
bu well known for the beauty of his poetry, and, to use the term chosen
by George Henry Lewes, the " offensive" character of his opinions; and
correspondingly great would be their satisfaction in finding an older
authority on atoms who strongly maintained the doctrine of a Supreme
Intelligent Ruler of the Universe.

Now, remembering that Columbus and the early explorers, far many
years after him, believed that they had actually reaehed India, (a name
that in those days covered a large part of China as well as what we now
call India)

:
remembering also the fervid religious zeal by which many of

these explorers were animated, is there anything improbable in the sup-
position tt*ft, hearing of this Indian philosopher, and believ^ing they



2S KOYAL SOCIETY OP CANADA

hod reached his country, they should give his name to some part of it?

The name has now extended beyond the original small district, and that
name is Canada.

(Janada spelt with a C or a K, as in many Indian words and namos,
e.g., t'abul, Candahar, or English words as Kathode, Katherine, Kalop-
dar, or America itself, which in saiii European langijages is spelt with
a K. Canada exactly m we have it on our pMtviirds, requiring no
twisting or hacking of tlie stem to get the familiar form.

In submitting this hypothesis (or verification I may say that 1 have
gonejno farther raypelf, than noting that the first Grejk edition, the
" editio princeps" of the classical work of Arrian, the Roman prefect
of Cappodocia, on India, was printed in the very year in which Jacques
Cartier first ascended the St. Ijawrerice. This may be a mere coinci-

dence, but it seems to encourage invesugation. A Latin translation had
been published not long before. Every source of information about
India was of course, keenly scrutinized in those days, and as Arrian was
talsoa celebrated writer on philosophy ('the Stoic philosophy) the asso-

ciation of ideas even if there were no other cause, would direct attention
to Indian philosophy.

The suggested inquiry may be limited at first to tlie (juration wlietlic:-

a knowledge of the name of the Indian philosopher and of his philosophy
did exist or could have existed in Europe ("more especially in France),
at the beginning of the 16th century.

It might be impossible to trace the conrsc by which it travelled

from India; just as we' are unable to recover the history of the great
debt which iscience owes to India in the invention of what are called the
Arabic numerals, with their wonderful superiority to the Groak and
Koman characters in their facilitie; for calculation. Yet wo are sure
that the knowledge percolated through from India, whether by mer-
chants, or travellers, or writings. The shape of the figures themselves
IS a testimony, from the resemblance they bear to tlie initial letters of
the corresponding Sanskrit names for the numbers.

New light will be welcomed. Only two derivations, so far as 1

know, have hitherto been in vogue; the first fro:n an orginal signifying

"nothing there"—which is disrespectful to the country—^the other

from an Indian word meaning " village," which is disiwpectfiU to the
inventive faculties of the discoverers. Neither has been accepted with
favour, and both are now, in effect, buried in polite oblivion. The field

is, therefore, open for fresh attempts.

Whatever be the outcome of the inquir;', it is certain that when we
look on a map of the world, we find written broad across the forehead of
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America, tho name of an Indian philosophtir, tho reputed author, and
undoubted teacher of the Atomic Theory, a man who in far distant and
darlc ogos, reasoned out tho bulief in an Omnipotent and Ominiscient

God : and 'hold the harmony of science and roligton ; a position main-

tained to this day, by our greatest men of science, not only by Newton,
but by such men as Lonl Kelvin, Sir John Herschell and Sir George

Stokes, Maxwell and Faraday,— the name of Canada.




