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ths great in/eyer ; as, by way of illustration, ta quots tbe
poet's words,

The spiders touch, how exqtisitely fine,
Feehi in each thread ani lives along the line

whilst of gravity it mav ho said, too, that it Il extends
tbrough ail extent ; spreads undivided, operates unspent."
"Kepler," writes Proctor, Ilpossessed some very sound
notions of the nature of gravity. . In bis faniaus work
de Stella Martis, ho distinctly states that gravity is a cor-
poreal affection reciprocal hetween two bodies of the saine
kiud, whicb tends, like tbe action of the magnet, ta bring
tbemi together, so that when the earth attracts a stone,
the stone at the sanie time attracts the eartb." And
Olerk Maxweil's tboory, as interpreted by Professor
Chrystal, is ta this effect, that "lpossibiy rnagneto-clec-
trical effects are due ta the existence of matter, of ordi-
nary matter," and it bas been proved matbematically by
Gauss, and it was held long before him by Gilbert, and
aftor hin y the famous Halley, tbat the wbols oarth acted
as au enormaons magnet. Becquerel, to, maintained that
aIl matter is magnetic. Airy also sbowed that l'terres-
trial magnetism is flot produced in any important degres
hy magnetic farces externaltot the earth."

Does matter attract matter '1 If we try by means of a
crans ta lift a hundred weight of iran ta the heiglit of a
bundred fot, haw unwiliing, as we pull the rope, does the
iran feel ta bo torn fromt the ground. As we pull and plnl,
the weight seems ta pull against us, exactly as if same ane
on tbe grouud was, with another rope attached ta the samie
weigbt, pulling against us; and if at lengtb, by the energy
of aur muscles lifted to the desired heiglit, bow taut the
rope is, as if the weight strained it in its effort ta get it
back ta where it was hofore it bad been s0 f orcibly lifted.
TVien, if we cut the rope which lield iL alof t, how speedily
it Hiles again ta the eartb. Sucli is the pull of gravity
(Tyndall). For thougli the gravity of a particle of inatter
is uaL the înaillion-miillion-niillionth part of the' force of
the chemical afflnity of an affine particle, yet, whsn al
the particles are conîbined that make the vast quantity of
the mass af the eartb, the force of the gravitation of the
wbole à s ormous. Stili, it is denied-indeed, what is not
denied by some or other of the sceptic scîentific class ?-

that matter doos attract matter. But doos not lime attract
carbonic acid, or sulphuric acid copper ît But why inltiply
instances ?t and are uaL these sa, tenaciously held in the
compound that anly hy a nsost patent energy can tbey ho
separated-a double illustration of (4rant Allen'8 theory-
force conhbining and energy separating, the separated atoms
bsving a very bigli ensrgy, which they did not possess in
their neutral formin l combination. But it may l>e replied
tbat this is chemical attraction. Truce. But do naines
alter things? Caîl it what yen wilI, it is yet the attraction
of mater for matter, and miauy million imies more power-
fuI than the force of the gravitation. Can we supply the
cause of this atinity: and if not, wby dispute gravitation
because we cannot supply it ?t Wby uaL LaIe bath as
foundation facts with nothing b8hind themn 'î As Professor
Chrystal asks, Il Where la the electromotive force which
drives the elsctric current situated 't" And ieh replies:
Il Unfortunately the answers, bath experinsental and thea-
retical, that have at different imnes been given, are nat so
concordant as could ho desired." But the onenes.4 of nature
la absolute ; everything--atoin andi world 18 includeti in
the undivideti wboîe. li fact, the univt'rse is a unit indi-
visible.

But what iR this strange, many-sided thing, so patent
yot s0 evasive, calleti mater "? Matter! Why, evcryone
knows wbat matter is; but, when wo camne ta clase quar-
tori4, no anescoutms ta kçnow IL really, s0 innumerable are the
sidea andi shapes and transformations whicb it presents.
l3oscovich thought of it as sa many points of force. New-
ton spoke of iL as "b Irute," moert matter. Sa, between al
force and no forowe have came ta a strange pass. But
Grant Allen's theory (i. c., one-haîf of iL) 18 this, that farce
is an inherent praperty of aIl mater, andi that the smallest
part of IL is heldt t the whole as an integral part of it. But,
thougli a stane falîs ta the graunti, and the moon is kept
every manment from falling on it hy the enerqy of its
motion, it la ojecteti that, according ta this, the masses of
matter will af tbemselves Il bave created onergy, andi yet,
wbile crsating it, will have lost no/hing that they origin-
ally had possessod, becauso tbey wiîI, af ter the operation is
aver, hoe as consptent as ever ta exert the force of attrac-
tion." But, if gravity ho au ever-present, inherent force,
it can no more ho hst or diminisheti than can matter itsoîf.
The iaw of the conservation of energy is, ln this respect,
trus equally ; for the quantity of the energy of the uni-
verse is as surely a constant quantity as 18 the quantity of
force; but, unliko lorce, which la always and lu al dm-

cumestances always resident in and nover separablo from
any particle of the mater of the indissoluble wboîo, energy
may, on the contrary, move froin point ta point, freim
matter ta matter, and from matter ta the ether (as in the
case of Iran oooling), so that, while ans substance may ho
the lôser of it, anather wiIl ho hy 50 mucli the gainer ; and
boucs nothing is ever lost ta the whole univorse. As Prof.
Tait says, "ldo what ws wiIl, wo cannot alter the mass or
quantity of a portion of matter. We may change its forvo,
dimensions, state of aggregation . . . but the quantity
romains uncliangeti . . . and, if we receive this as ovidence
of the objective reality of matter," we must, by parity of
rsasaning, "lconsider energy as the aLlier objective rsality
iu the physical universe."

1 now came ta anather point af warm debate. Prof.
Tat, Balfour Stewart, andi othe bo' le physicists very pro-

perly divide the energies of the universe inta /wo classes-
the poteutial and the kinetic, or snorgy ready ta act (in
passe) and enorgy in act (in e.se). But soins scientists
uaL holding the doctrine of the persistence of force, while
persuaded of the trutli of the dogmna of the conservation
of ensrgy, and trying ta explain the kosmos by energy
alone, seem ta lue ta boggIe fearfully. Thus, potential
energy, thoy tell us, is in i/s nature kinetic, i.e., is the
equivalont of motion. Again, they tell us that a atone
lifted from the earth, hy the energy of buman muscles,
or stoavo, or any other snorgy, on La, say, a higli over-
banging letige of rock, is in a state of potential euergy,
thougli neither the oye nom the baud nor any other test can
discerni any motion, molar or molecular, in it that was uat
in iL when it rested on the ground ; but if enorgy ho the
equivalent of mnotion-the kosmos heing d ivided by them
into Il malt/er and moion "-is not this a paradox ?t The
liftsd stone 18 in a state of palpable inertia, and bias no
motion wbatever. How, then, on their promises, uat an
ours, can this be explained î Can it ho at the samne
moment enorgetic and inort? tLot this ho a test-question.
Prof. Chrystal confesses that hoe cannot tellIl"how poteutial
energy can exist in a body aIl wbose powers are at rest."
This is indeod frank. Prof. Tait, toa, admits that iL 18
"impossible ta canceive a truly dormant state of energy

whose magnitude should lu any way depend on the unit
of ime ; yet potential energy, like kiuetic, dependa in
somne uuexplained or rather unimagined way upon motion
. . . andi the conclusion, which appears inevitable, is that,
whatever matter may ho, the other reality in the physical
universe, onergy, which is nover found unassociateti with
matter, dopendsis lal its widely varieti forman upon mo/ian
of mnat/er . . . but the question, lu its generality, is of
the nsost obscure . . the mast profoundly difficuit . . in
the whols rangs of physics." Does it uat seeni a doleful
canclusion-this patential paradox of motion where no
motion is ? But, on the hypothesis of the force of gravi-
tation, the whoîo diliculty vanishes, and arder reignai
tbraughout. Thus, wheu tihe atone falîs off iLs bigh
ledge of rock, iLs potential energy (energy in passe),
due ta iLs separation froiu the lower earth, hecomnea
kinetic, and when it strikes the grounti iLs molar kinetic
energy is uatl bat, but is only changeti inta snolecuiar kine-
tic enoergy (the vibration of iLs several particles). ILs
physical aggrogative longing (,3o ta speak) is satiafieti. ILs
potontial energy of separation was due to thme enpr.qjy that
li/ted il there, andi, lu iLs fali, t/at snergy, through iLs niolar
motion, was transiated jute miecular nmotion wheu iL
stmuck the ground, and thoe is no obscurity ar mystery in
the matter at ail. But this mnust net ho lost siglit of, that
motion is euorgy, noemu//p.r what its cause, andt tat, aftor
aIl, the snergy cf LIhe motion of a falling atone ia only an
incident of iLs position, andi that whstber iL remainsd where
iL was or feîl, the force of gravitation was always per-
sistently actingr on iL, and that the motionsnergy createti
by iLs fall, nolar and mnolecular, was tIhe exact equivalence
of exchango, in units of snergy, of the energy previously
expended inl lifting iL thero. The waves of the sea are
lifteti in miid-acean te a itige by the attractive farce of the
moon, and, were iL uaL for the canLer attractive force of
the gravitation of the eartb, wauld floodi the moon isof.
The late astronomner Royal, Sir George Airy, wrote that,
Ilan oye at a great distance capable of abserving the swells
cf the titie-waves miiglit seseons linge longitudinal ritige
extending frein tIhe neutli of the Amazon te the sea beyond
Iceland, miaking ligh wator at ane ime from Cape Verd
ta the North Capeý," and ahl this eilbcteti by the attraction
of ans groat mass of mater upon another. But the eartb's
attraztive farce pulls dawn the' wave ta iL again, as soon as
IL lias reacbed iLs higliest point. Anti Sir Rtobert Bali tols
us thaýt "a philosepher of tIhe present day wbo hati nsver
seen the sea coulti still predict the uecessity of tides, as a
consequence of thse law of universal gravitation "-result
awing ta the relation Ilbetweon the moon anti the tide."

In a leadin.- article in Na/are we rsad that Ilthe
unimaginable velionience of heat in the sun is halanceti by
an unimaginable urgency of pressure . . bers gravity anti
malecular motion-/he /wo uni versai an/agoniss-carry an
a conflict intensifieti far heonti the control of laws deriveti
f rom terrestrial observation ;" anti, again, "llocal excosses of
temperaturs loati te wbat ws mnay caîl revois against
gravi gy." Anti what la ail this but a most emphatic affir-
mation of the trutb, lu the two aspects of i, of Grant
Allen's theory. Again we are tLd lu Nature (a leading
article, oa) that Ilseime explain gravity as a puali, net a
pull." Central forces are replaced hy the preponderant
external impacts cf mundane anti ultramundane particles.
Sncb thoories write itheir own sentence. They include their
awn condemnatian , for, as M. Isencrake points out,
"lthe very fermai f the f undamental equation implies a con-
tradiction of te law, that gravity varies with the mass."
Again writes Nicola Tesala, the forces or molecules keep
up a ceaseless bombardiment, but these being iu every
direction nentralize oaci aLler " ; anti it mustt blesbt
siglit of that action anti reaction are equal anti opposite.
Writing on gravitation, says Taylor, Ilits direction is lu
a riglit lins between the centres of the attracting masses
it is incapable of exhaustion . very body attracting
every aLlier lu proportion ta its mass,» wbile Laplace tells
us that in every part of the universe iLs action is Ilinstan-
taneous, " and, says Prof. Fitzgerald, "the instantaneous
propagation of gravity " neesti uaL ho'an essential diffi -
culty." Oliver Lotige, toa, says: "lconceivabiy gravita.
tion la transmitteti hy such longitudinal impulses or
tbmuts, ant inl that case iL is nearly if uaL quite instan-

taneous." Like water in the ocean, matter is ane and
inseparable. A bole made in it with the finger closes up
imniediately. And Prof, Lodge, trying his baud at account-
ing for gravitation (which lie by no ineans denies) says,
"6conduction does not go on except in the presence af
ordinary inatter, and is connected with bound ether;
perbaps, matter on/y strains Ihe ether Io it . in this
form gravitation tuav be beld to ho partially explained ;
for two bodies (the earth, say, and the moon)- "two
bodies, straining at the ether, will in this way tend to
poull theniselves together . . . We have learned from light
and electricity that soinie such action between matter and
ether actually occurs." And the saine author speaking of
Ilether-vortices and atorns," indestriuctibly coniposed each
of wirling ether,,says, tbey bave, l'apparently, all the
properties of atoms sxcept gravitation," adding "lbut this
fus damental property of matter cannot ho lef t to be
explained by an artificial battFýry of ultramundans corpus-
cles (La Sage's). We nannot. go hack toeniore impact of
bard bodies after having allowed ourselves a continutous
muedium. Vortex atomis nust lie sbown to gravitate,
but then," says lie, Ilremeimber Iîow sinall a force gravita-
tion is . . . twa pound-masses of lead altract one another,
thougli they seem fnot to do so, yet is it the aggregate
attraction of trillions upon trillions of atonîs, the slightest
effect of each upon the other being sufficient to account for
gravitation." 1 quote this to show that the author of one
of the latest works on electricity and tbe etber (Oliver
Lodge), a ierce opponent of Grant Allen's book, only con-
firns-and on tbe most vital point, too-what boe bas written.

Prof. Lodge's book is a lielpful one. 1 judge he is a
careful and good experimenter, and himself above tbe
ordinary intellectual standard. But, when a man of bis
calibre cornes to speak of the giants of our race, bie ougbt
to show a becoming reverence. What, indeed, lie says of
Grant Allen, in the swell and storm of bis indignation,
matters little; but that hoe sbould seek to hslittle sucb a
power in the universe as Herbert Spencer-a man in
wbose ample braiîî a bundred Oliver Lodges niigbt find
room and to spare-is only to be accounted for on bis own
overestiniate of bis powers, stimiulat< d by the mutual
admiration of littie coteries of specialists-very needfui in
their way-wbo collect littie and even important factii, and
sometimes group thein into smiall generalizations - but bers
is one wbo binds the universe in one grand one'. Vet, if
in anything this mnan, whose pre-eminence proegravat artes
infra se positas, seems to inake a slip, witb wbat a crowing
tbey faîl upon hlm. The littie slip deliglits tbern. But,

Why bas not inan a inicrtscop~ic eye?
1tor thiisplain reasont, otn is not a ly,
WVhat were the end, were iner ojties tglYtu,
To iïtspect a iite, not(ttirIsd the hta yen.

94 Why, mnan, hie doth bestride our narrow world likr' a
colossus, and we petty inen," etc. Buit to return. Grant
Allen bas given us what is se ail-important, whether in
physics or cbemnistry, or whatever it ho, a. theory of the
dynamics of the universe, which meets, 1 tbink, every
requirement, so far as theory is concerned, of science ; and
as tbe author of a leading, article ini Nature says, when
speakîng of cbemistry, what Il we need is a true tbeory ta
guide us, for the fact is, that as cheristry is taught ton
frequently to-day, the lacis obscure the view of the princi-
pies. We pile up the deckload when we ougbt to jettison
baîf the cargo. Wbat we want is a stricter subordination
of facts te principles." We need, in trutb, a pilat-thouglit
to steer us through the fog, where bers and there some
hsadlands only are visible. Many bave dons much in
this direction. But there was need of a complote theory ta
ligbt Up the wbole. Grant Allen, however, spsaks of bis
attempt as simiply "ltentative." I t is for the bAst unpre-ju-
diced judges te say if it is or is not thoroughi.

J. A. ALLEN.

Q UESTIONING.

SInouLD joy ho cup-bearer to hearts that hleed
And minstrel-chief ta souls that walk in gloom?
Or may ans, stumbling 'neatb Élhe weigbt of doom,
Pipe entertainanent on a broken reod?

iRest frarn the striving. L'IL same bappier tbroat
Swsll with the music tby parched seul bath beard;
While in thse tbicket lonely a sadi bird,
1)roop-winged, shall list afar its own higb note.

.1. H. BitowN.

TWO KNAPSACKS:

A NOVEL OF CANADIAN Sumbipit LiwE.

11V J. CAWDOR BELL.

CITAI'. XIII.

Walk to the P. O.-Ilarding's IPortrait-The Encatymnnt Be.ýqïeged-.
Wilkinson Vooti*id--Serlizer sand ther trisoner, -No Under-
ground Pa.4sage Fotind--Bangs and Guard Rinain-Thic Con-
stable's New t'risoners -Wilkinson a Ilero The Constable and
Maguttin--Cardas.

T H ERE was no roam for twenty persans in two waggous,
yet twenty.proposed ta go, seventoon ta the seat of war,

and tbroe te the past-offico. As those three were the
youug ladies of tbe bouse, ail tbe warriars ofl'erod te sur-
render their iqeats ta theni. Tbey ref used to accept auy
surrender, preferring ta wallr, whereupon Messrs. Errai,
Wilkinson and Coristine thouglit an after-dinuer walk the


