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force itself of gravitation, i.e., assurning the very tbingt
be accounted for 1) caused the grosser other to gravitat
toward8 sun and moon and planots. But Fresnel mai
tains that the ether inside matter is, on the contrary, densei
1 do flot myseif helieve either statemont, nor do 1 thin
that Newton's hypothesis satisfies anyone.

Again, writes Newton, "lit is inconceivable that inani
mate brute matter should without the mediation of son
thing aise whieh is noi miaterial, operate upon and affoc
other matter without mutual contact.'" Now, passixi
over the question of any real contact of matter with mai
ter, and of the assumed effoct of contact, 1 amn not sur
that I apprehiend what was in the mind of this m-arvellou
mathernatician when writing dhis. Ile could bardly hav,
mneant by Ilsomnething not nxiaterial,"> that some dynami
of the void, bodiless as the void, presides over matter an
governs ita movemients, for there is no such tbing asi
dynamis, except as the dynaisH of mnatter.

Again, says hie, gravity must be Ilcaused by an agon,
acting constantly according to certain laws, but whethe'the agent be material or immaterial I leave to the con
sideration of niy roaders." It mighlt bc material, thon
Some etfoct of moert, brute mnaiter, aftor ail !But whaý
was in bis nind, whien ho used the words "limmiateria
agent," 1 do not kno,. (Jr bad lhe, though bis efforts hac
always been directed to the and of accounting for natural
phenotriona on the basqis of thpir physical proporties anIJ
laws-bad lie, ballied, slipped back into supprnaturali4nm
Or doos ho mean, by "imîrnattirial," sonie spiritual power ol
nature governing matter 'f But of such a power, science,
as sncb, fnows nohiinq. " Nec Dpisinlerasit." Indeed, ni
"angeli redores " for science.

IBrute," moert mattor, indeed !But in the whole
wide universe of things this is a kind of matter that i8
wholly unknown. Ail the matter we know anything of,
inHtead of being this, is penetratil throughi and througli
with forces and anergies of ail kinds, and only needs the
riglît condilions te entabbe it to nanifest theni in ail kinds
of ways-in volcanous and earthquakcos, ini inountain
uphesavals and inountain torrents, in lighitningand tempests,
in electricities and magnetisins, in our f urnaces and tires,
working and1 caunterworking everywhero. This is what
the potenxces of miatter giFllbct, ancd potence is ncyer separ-
able froin inatter. I nded, what is there that is net mat-
ter, or a property of, or- inseparall from, it ? 'lhero is not
anything "ha is net intimiately blended withi it, netting it
and prirvading it and of it. I ndoed, Iocovichi reprosonts
it to imself as se miany points of force ; and Grant Allen
Rays, eachi "unit of fore is rigidly hound up with each
atom of matter." Force and energy are the force and
energy of mater. ihey do net stand in dynamioal iso-
lation as thingi apart, but inhere in the inatter of the
Kosmos.

Il Brute inatter! " when a pinch of arsenic (more mat-
ter) would sufice to lay in ruins one of Che noost narvel-
lously subtile and powerful brame8 the world has4 over
known-that of the great Newton himslf--a mind that
tra.-ed cornets in their wayward courses, wteighed sunis and
planets as in a balance, ani bound worlds to their courses
by the changeless power of law. And everytbing accom-
plisbhed through the one theory of gravitation. Bat 1I(do
not ropresent the force of gravitation as the attraction of
a particlo in somae star for a particle on oarth, tbough that
is true, but rather as a steady, equable, ovelr present,
always persistent force, co-extensive with matter, ombra-
cing it in its folds, and permeating through and throughi
ail the systems of the stars, and every atoin of their mnass,
neyer more and neyer less, but alwaya manifesting itself
according to the one normal law of mass and distance.
You may have seen in the morning thogé beautiful and
delicate spider-webs with dewdrops suspended ail ovr-
little worlds held together in liquid spheres by cohesive
force, witb their bounding lines and electrie wires froni
every part. The drops are net isolated. There are the
connecting tbreads that hold them, and the circumambient
air that bathes them, and the great impalpable ocean of
ether they are irnmersed in equally with the most distant
stars. This ether ocean, in whicb swim ail worlds, and of
whicb we are beginning to learn so much, brings us into
real contact with ail the realmas of spaco. We touch Sirius
at every moment as 1 touch a stonle with my stick, as a dis-
tant ohbject strikes rny oye through a pencil tf raya, as tho
telegrapb operator on this 4ide is ini (real> touch with the
operator on the other side of the ocean. In this way a]Il
thinga touch everything, and influence everything. For
space is net a vacuum, but an eller-ocean. And as the
spider Ilfeels in each thread and lives along the lino," so
force may ho said te live along the lino, too, and to axt, as
Laplace says, instantanoously, as water thrust aside by the
hand falîs irnmediately into its place; for an ever present
force prevents the leaving a hole in it. In short, matter
in one and re/use8 to lie scparaled. 1-t pulls against us with
an eiastic, Jndia-rubber force.

But Ilbrute matter!" when ail matter frorn its centre
to its cirnnmferencuu is so wholly dynamical, and bristies
over with forces and energies. As Prof. Tyndall tolls us,
ail matter is fraught with aaturating potencies. Nitro-
glycerine, a piece of maiter, what fearful enorgies can it not
display?' Only supply the right conditions, and thon speak
of Ilinanirnate brute ;natter."

1 regard gravitation as due to the casential onenesa and
absolute insoparability o? the wbole matter of the universe.
Let .us imagine a globe of mron, o? the size o? an ordinary
cannon-bail of the usual summer temperature. Its mole-
culee dling together by cohesive force. Yet are tbey kept

to apart, loo, by the certain amount of temperature sti
te rosni inth glbe Now as force acts here and in r

n- other way essEntially, se it acts everywhere ; anda
,r. separating energy (the antagonist of force) acts bore, so il
.k too, acts everywhere.

"The force," says Grant Allen, Il wbich aggregate
ii- masses and resists the soparation of masses, is known s
e- gravitation." Energy, on the othor hand, Il separate
ot masses, molecules, atoms and electrical nuits, and is thia

Lg whicb keeps theni soparate," for Ilonorgry is separativý
Lt. power." Now "energy lias two modes, the potential an(
e the kinetic." "Anv mass, molecule, atom, or electrica
s unit, in a state o? separation, bas potontial energy." Bu
e potential enorgy is byserne controverted. Stili, the ablesi
is writers maintain it as a vority. Amongst others, Sii
d William Thompion defines it as the ability to do work,
a while kinetic energy is the actual doing of it. But, tc

understand the whole subject thorougbly, the book itseli
t needs careful stndy and will repay it.
r The boat of the sun is due chiefly to the gravitatinû
- inviish o? its particles (see Sir William Thompson and

S!Prof. Langley bore); or, as Nicola Tesla says, "lail tbe forci
t (energy) of tho unîverse is due to t/ce /alling togeller of
il lifted weights, and the saine resuit is produced, whether
,d theseý weights have baen lh/ted apart hy chemical energy,

Iand resl in the forai of exygen and hydrogen ready (peton-
d tial energy) to combine chonically or in the forrn of

b mechanical eneýrgy."
f May J ho perinitted a fow words in conclusioni

Eulergy resists ag gregation, as may ho seon wben the
a motion of a ?aliing h dy, instoad of corning to absolute

rest, is transmated into the motions o? its contained par-
e ticles, i.e., into separating hoat. :he pull o? gravity o? a

?great cube o? mron 100 miles abae the earth is loss thanl
its pull on the samoe cule of iron raised two inches above

,i the eartb. But lot me( suppose the force o? gravity te be
c ini oach case equuil. '(et how vast the diffcrence o? e/lec
a resulting frein the fali o? eacb The patential einergy of
ithe cube o? iron raiscd te the heiglit of two inches is, wben

it4 petential onengy of niolar soparation ii traniforinod into
floocular enongy, srnsil)ly and roally alnoit nil ; wherea'm

bthe potontial eorgy of tho iron culue, falien froim the
hieigh tof 100 miles, would b ývery graat, indeed. Te
wbat, thon, is this great'diflrance due? Net ta the force
o? gravity, suraly. For t ie pull of grtvty is really
greatest wbere th(o ell',uct is less-vastly lesm. And gravity

iwas nt no additional oxpense tbrongli tlie motion of the
idesending iron mias-lest nothing by it--the motion

l)eing necossitated, for it conld net romain poised in mid-
air, se that al that gravitation had te do was only what it
bad te do when it wa4 at its gneatest height before it

tbegan te fali. Its motion was sirnply incidentai te its
position. It was, in fact, thîe onl,ý way in wbicb tbe
1polpnlial energy of the iron nmas at its groatest boight
could noach the kinetic moeculan stage, or that molar
separation could comne to blî nmolocular. Now, adds Grant
Allen:' There is jusl as iwîc/ separation ai lagi as ai
jirsl." 'Accordingly," says ho, Il wo are justificid in regard-
ing the motion as eosntially a transitor11 fenm o? separa-
tivo power "; acnd agyain: "I n short, the alternative modes
of energy are actual qea-atioet, and metion whi.-h eventu-
atosi ini sepcratiu n.''

But te any wbo rnay wish tea tudy witbont prejudice
the tlîeory ef force and enorgy, by me se inadoquateiy pro.
sentod, 1 say, get tho work- itael?. But 1 ar neft at al
sure that the author would approve ofimach of whicb 1
have taken upon niysel? the respenHibility, andl ho knowa
nething at ail ofnîy attempt. J. A. ALLEN.

A 3A(]CI[AAhA[A.

WIIAT'd arnbition's hated stnife?
Wbat are ail the cares o? life?'
What are boueur, birth and pride?
Wavelets, drifting witb the tide.
No deceivon of the seul
18 the briglît, convivial bowl.

Q uaff the mn lasureý whilo ye ray,-
Binish care, ho oeven gay,-
Thougb ye dwell in fancy's boers,
Soon will fade life'a faireat flowers;
Qed o? wine and flashing eyes,
Bring us pleasure tbough it flies.

-A. MiLcrouRNic Tîiis0N.

A cuRlous eLlect of the wear and tear te which the
earth's cru8t is over heing sub jected is oxhibited in the
singnlarly capped pinnacles existing on South River, in
the Wahsatch Mountains, says the St. Louis Repulii.
'I'here are hnndreds o? these slender pillars ranging in
beigbt from ferty te four hundred foot, most o? thern
crowned tuy large caps o? stones. They are not wdrks of
buman art, as rigbt be snpposed, but are the mernorial
mnonument4 o? the bill frorn which they bave been cnt by
the action o? air aiqd. water. Those pinnacles alone romnain
o? rny square miles o? solid rocks, whicb bave been
wasbed away to a deptb of ;ome four hundred feet. The
greator bardnesa of the surface bas caused it to resist cor-
rosion more than the unden-lying rock, thus leaving buge
caps of atone perched bigb in the air on the points o? tbeir
column. One double colnrnn, capped by a single atone,
forma a natural britfge botb unique and picturesque.
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TWO KNAPSAOKS:
A NOVEL 0F CANADIAN SUNMvEfR LiFF.

es BY J. CAWDOR BELL.

lacRAP'inT xx.(EliR')

.tT HEURE was trouble in the kitchon. Timotheus and
Te TMaguffin had oacb a Stinday suit o? clothes, whicb tbey

id had denned. Sylvanus and Rufus having special dlaims
Ilon Tryphena, she bad put their wet garments in a faveur-
Itable place, and, being quite dry, handed them in to ber
it beilied brother, eanly in the morning, throu gh a bal?*-
ropen doorway. The constable, attired in the garb pro-

sented te hirn by Sylvanus, having fastened bis prisoner
esecurely witb a second stali chain, entered the bouse, andIf politely but stiflly wished the cook and housemnaid IIGood

morning." Breakfast was ready, and thon the trouble
began. Bon lied no clothes, and the boys enjoyed the
joke. The company was agfain a uarge one, for Serlizer
and Matilda Nagle woe added te the femninine part o? it,

Eand the constable and the boy brouglit its male met-ibers
r up te six, exclusive of tbe prest,,ate Bon. Mr. Tenry had

temporariuy deserted the kitchen. Mr. Toneru's voice
could be beard three doani off calling for Sylvanus, Timo-
thous, Rufus, Mr. Iligby and Mn. Magutlin. These people
were ail srnilingly deaf, enjoigth-ir hiot brneakfast,
Then, in despair, ho called Serliz'i-.

Wbat's tbe racket, Bon 1"
"My close is ste-ni, Sonlizer.

Thyssotte duds hangin' np liore anul in tuie back
kitchen te dry. Prapa yeunn's there."

"No, Serlizer, myin n nver get wayt. Yoit don't
tbink 1 was sech a blaîie feoul as te go eut in that there
rainn do yen'"

Didn't know but wliat yer iht."
"Whoy's thom close, anyway ?""
1 don't know nuthun 'bout yen clothes. M4ust men

as ain't marrdl looksanfter they own clethos."
[s t that yen Bcn ?1" askeul the mono refinuud voice- o?

Tryphena, in a tonoe e? surprise.
Il Yaas, Tnypheeny, tbat's jest whif iL ii Saay, ken

you tayl Ile what's corneo' my close ? '
dThoy are honu, Ben, close ,te theu talle" whereupon

aIl the cempany glanced at Mr. Rigby, and choked.
" Cayu' you taire 'ii off what tiîey'ne on, and saynd

eue o? the boys in with 'omi, Trypheî*ny f?
Tho cook coloured tep, ani laughten couul ne lomnger ho

restrained. The constable laughoed, ani thn contagion
spnoad te Matilda and hon boy.

" Iod rot it Il " cniod Mn. Touer, iuîdiguantly ; 'l what
are yen fools and eejuts a screechin' and yelliu' at f
Gimnie My close, or, s'hayip ie, l'Il coin ight ont and
bust sottie low dewîî Ioafon's thinkin' miii."

INow, ho quiet, Bon," answered Trypliena, 'I'antI 1
wil! seuil Rufus in with your breakfast. Yoii shahl
bave yonr ciothos wben they arc ready. "

Se, Rufus teck in a piontiful breakfast te bis ?iend
Touer, wbo sat up in the lbig bed toenejey it. l 'Lu
powerfnl sorry for yen, Ban," remarked tue Baby. Yen
don't tbink Senlizer ceuid ha' corne iin and takemi yeun
clothes eut inte the nain, (Ie yen'?f"

"11ev thoy boau eut in tîho rein, Rufu?s
"Why yes, didu't yen kîîow that much? [f it hadn't

l)een for the constable, thoy mighit ha' been eut there yet.
I'd say tbenk ye te hirn if .1 was you ' Bon."

(Jonsterbie [igby ! " shouted 'ioner.
"At your service, sir," repliod the pensiener.
lJm awfnl ohligated te yeni, consterble, fer bingin'

in rny wayt close."
IlDo net sîîeek of it, air," repiiod Mn. Righy, witb a

large pioce o? toast appaently in bis mouth 1 "Jarnprend
te do yen a service, ir."

Bon was a big man, and .sornewhat erretic in bis ways,
se the constable retired, and carne back in bis own ganb,
wbich ho had carried eut with him. I tbink, Miss Hill,"
ho said, Ilthat Mn. Tonen'a lotties are now dry enongh for
bim te woan them with saaty. What do yen think, Miss
Newcome'f"

Gnoese we kmn take thernoff now," answered Sorlizer.
"Serlizer, " growled Ben, " yen'ro an oid cat, a deapnit

apiteful chessacat, te go skyierkiu' ou yen ewn feller as
nover did yernone brm. Gerlong with ydr 1 "

Rufus carne in for the breakfast things, and deposited
Ben's-clothes ou the bed. 'lit wasn't Sarlizer, Bon, sure ;
If 1 was yen I'd try the nigger. Thern darkies are always
up te tricks."

Mn. Touer get into bis ciethes, rosolved te have it ont
wth seniebocuy, even if Rufus himsel? should prove te ho
the traiter. Wheu, a few minutes leten, Mn. Terry, smok-
ing bis meruing pipe, ?onegethened with Bm in the stable
yard, and asked flin what hoe was after new, thoeuswer
ho gaeowas: 'lLookin' araoun fIr s) ebi3dy te wheynl ! "
te wbich the voteran replied : Bm, rny lad, it's aisy
talkin'."

Wben the mou were ont o? the kitchen, Mrs. Carra-
thons end ber ster-in-law cam e in te soc the mad wornan
and ber boy. The beDythey knew alneady, and had always
been kind to, giving b .m toys and other little presents, as
well as occasional food and shelten. They were mnch
taken with the rnoýhqr's quiet manners, and, having beerd
that whe had been a milliner, invited ber te jein -thern in
the werknoom. But, when tbey unitedly arnived at the
door o? that apartment, tbey speedily retired te the par-
leur, and there eugaged in conversation. Mrs. Du Plessia
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