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Lawd By'on. Moze people pwefoh im te Shakepere, in
fact. Woll, yen muz go? 1 am v'y 'appy te mock yo'
acquaintanze, Mistoo Itehlin, seh, 1 am so'y Doctah
Seveeah is net theh pwosently. The negs time you caîl,
Mistoo Itcblin, yen muz net, be tee maich aztonizh te fine
me gene froma yeh. Yeosseb. lle'd got te haugmuent me at
the en' of that montb, an' we 'ave to-day the fftoenth
mawch. De you emoke, Mistoo Itcblin? I emoke
lawgely in that weatlieh. 1 feel v'y sultwy te-day."

And then the author's siimming up cf this character
Who carried bis folly on the surface and his cgood sense
at the bottoni

Farewell, Byronie youth !Yen are net made cf s,
frail a stuiffas yen bave seemed. You shaîl thirst by day
and limoger by niglit. Yen ehaîl keep vigil on the sands
cf -the Gulf and on the b tnks of the Potomac. Yen ehail
grow brown, but prettior. Yen shaîl shivor in loathsom-
tatters, yot keep yeur arace, yenr courtesy, your joyens-
f055. Yen shall ditch and lie dewn iin ditchi, and shall
Bing your saucy songi cf detianco in the face of the f 0e,
80 blackened with powder and dus and smeoke that
your mother in heaven wouid net know ber child. And
yen shaîl berrow te your hoart's content, chickens, bogs,
rails, milk, butterrnilk, sweot petate's, wbat net : and
shaîl learn the American songe, and by the camp tires cf
Shenadoah sing, "lThe years creep slewly Ihy,Lorena," te
meesmates with shaded eyes, and IliHer bright emule
baunts me stili." Ah, boy ! there's an old woman etill
living in tho Rue Oaga Calvo-yeur brigbt smilo haunts
lier stili. And there shalho blood on your swerd, and
blood-twice---trice-on your brow. Your captain
shall die in your arms ; and yen shaîl lead charge after
charge, and shail stop up from rank te rank, and ail at
once, one day, jutit in the final enset, witb tlie che6r on
yeur lips, and youî- red sword waving higli, with but oe
ligbtnintr stroke cf agony, down, down yen shall go in the
death cf your doarest choice.

Mr. McLennan's sketches which liave appeared iin
I!arper's Magazine are, of course, only the first prospect.
ing in a now field. Everything remains te lie done. A
stcry written in dialeet is almost always at a disadvantage
Witb the general reader, and it is net the least menit cf
thls 1' new star in the Canadian literary galaxy" that he
lias made se unpromising an instrument the vehicle of
quaint and delightfnl narrative. We cannot speak tee
fair cf this art or the artiste.

Who help rnankind along,
More by their fascinating lios,

Than ail thme learahing cf the wise.
LtuiF lioon.

FORCE' AND EVNERGY.

FIDELIS " ini ler article, soine tume ince in TuE
'WieEK, on Mr. Grant Allen's career as a writcr on

literature and science, tells us tîat bis work witli the aboya
title was comrnented on very snfavourably by sorne
scientiste. This is true enougli. Indeed, ne work by hi
was subjected te Hccl a scathin- ire of adverse citicism,
and that, tee, it muet ho admitted, by some wbo, by reason
of their own achievements as physicists, had earned at
least a quasi riglit te speak on this particular enbject--tlie
dynamics of tlie universe. StilI it may be that those whîo
Wroté eppesingly liad nover fully mastered the theory on
Which tbey se fiercely animadverted ; and inasmucli as
this work was that of oe who did net bc.long te the
special guild o! pbysicists, and as bis terrible heresy hall
been accepted Ly many, as lis oppononts inferm us, as a
very "gospel" of scientific trutb, a necesîity lay on thein
te consign it te their Index Expurgatorius and hinisaîf te
the pains and penalties of ail the unorthodox. StilI, it
Mnay happon te him, as in a former case wbore an ad verse,
but conscientious, critic, having pronounced an unfavour-
able sentence on a bock of his, afterwards recalled it and
Oven pronounced a verdict in his faveur. Bat why multi-
Ply instances that look bepeward--frem Harvey wlio lest
mnany patients ini censequence o! bis great work on the
circulation o! the blood, and whom manv cf bis conteni-
Peraries regarded thorefore as a crank ; up to Newlands
On the Periedic Law; and many thers? And je it impos-
sible that Grant Allen's work on "lforce and energy " may
net alise, on a recensideration o! the subject, have a verdict
yet recorded in its faveur i But, meanwhule, lot what 1
have te urge ho regarded only in the liglit o! a plea for
getting him a hearing. And here lot me say that oue very
able critic, tbough himsel! profoundly disbelieving Mr.
Allen's theory, allows that "lMr. Allen is unnsnaliy well
qualified in many respects for the work he bas undertaken,"
and adds, Il we can safely assure our readers that they
will find Mr. Allen's book pleasant and profitable reading,
which is very mmcli more than can bie sail o! meet theories
of the universe." Ris theory, bowever, was put forth by
him only "$in a tentative way . . for wiser heads te
accept or reject. Not being humsel!, in any special sAnse,
a physicist, ho takes the facto and exporiments o! others-
tihe disjecta membra-as lie finde themn scattered througli-
out the works o! sncb mon, and endeavonre te endew
thomn with sncb ami inferming principla as may build
them up into nnity se that they may ail gather round a
groat central or root idea, te govoru and explain theni aIl.
And lot me add-and of course I amn a quito unprejudîced
Person-that Mr. Grant Allen bas comsiderable insight inte
the workings o! the world, and a rare power o! bringing
Q1ider the dominion o! soie pregnant principle or law

se many o! the ontlying and seemingly mnrelatod provinces
o! nature.

Mr. Allen's contention, thon, je this, that Force and
Energy, in ceaseloss autagyoniem, are the two great pewers
that divide botween them the empire o! theAUl that force
binds together, whereas onergy separatos. It je deeply im-
portant, thinks Mr. Allen, te keep thîs learly hefore the
mind, that Force is that wbicb draws thinges together and
helds them se ; wliereas Energy je that which soparates
things and keeps them soparato ; and ho maintains that te
the forces beloug gravitation, cohesion and chemical and
elecbrical affiity ; whereas heat, light and electricity are
energies. Every substance that stands separate !rom
another bas onergy, whether it bo a wight lifted frem
the eartb, or molecuies separated froma their cobesion4,
or atome in a stato of singlenees, or electrical units as
in the Layden jar, whereas force combines masses,
melecules, atome, and lectrical nuits, and when se com-
bined (lilre a weigbt on the ground) they have parted
with their enorgies as sncb. Lot this ho kept steadily
before the mind. Lt will holp te ciarify it. Great mie-
takes bave beon made through net rogardiug energy as
separative power. To the dofinition givon te enorgy by
physiciste as Ilthe power o! doing work," Grant Allen
strongly objecta, bclieving that thereby Ilthe concept of
the two great power., thas divide thqtinivers4e have net
been realizýýd and assimilated in ail their separationt and
antagonism ;" for (apart from anytbing eisc) I"the practi.
cal consideration o! energy, as that which performis work,
overlies thus the theoretical cousidoration of it as separa-
tive po)wer." But, indocd, "lif we look closely into the
matter, we ebal ee," says lie, Il that force ie just as much
requisite for the performance of work as jseonargy. In a
single action seam ongine, the gravitation which pulls
dlown tha piston when it reachos the dead point, ii as
r.eceesary as the heat tliat elevated it te tbat point:
and the attractive force cf chemical affiuitv whiciî draws
together tlie atome ef carbon and oxygen, me as necessary
as the energy cf passive separation which before divided
theni . . Jo short, in every case it je the interaction of
the Iwo powers which perforine the work."

Now, te show bow far this inadequato view cf energy
lias been wholly nisleading, 1 quete the foîlowing. Pro-
fesser 'Tyndall say4 1 hI ave seen the wild stene-
avalanches o! the Alps, which stoke and thunder down
the declivities wjtli a vohemence almeet sufficienit te stun
the observer. 1 live aise seon snow-flakes desconding se
softly as net te burt the fragile spangles cf which they
were couposed ; yet te produce, fremn aqueous cape mr, a
quantity which a cbild could carry of that tender material,
demande an exertion of energy cempetent to gathor up the
shattered blocks o! the largeet stene-avalanche I have ever
soon, and pitch them te twice the liight froni which tlioy
fol."

Now, Ilanyone," thinke Mr. Allen, Ilwho reads ever
this passage carefully ;ill soc that it expresses the exact
opposite te tho real fact. The aquenus vapour, in its
qencondensed state, did indeed possese the amount o! energy
wbich Professer Tyndall mentions ; but this energy was
not exerted in the formation of the snow; on the centrary,
it was liberated (as heat>, and turned loose upen space.
To raise the 5110w te aqueolis vapeur weuld require a fre8h
intearatiomi o! the same eormous amount o! energqy. It
ie in the production o! the vapeur, therefere, net o! the
snow, that energy is exerted. Force turne vapeur into
water, and thon into ice, when cnergy is liberated. Energy
turne the ice back again into water." This, however, Mr.
Allen expressly states, ho regards merely in the liglit cf a
C&slip " cf this iruly admirable physicist. Jndeod, it seanis
almoet a shame te have te disagroe with oe whc bas donc
se much and bas done it s0 well ; a shame, tee, te say
anything thari iight seem to epoil this singularly beautiful
and poetic passage ; but he who bas witten se inich and
se charmingly inay 'veîl aflerd te loec a sinîgle paragraph
eut o! multitudes o! similar one. StilI, trutb je greater
than any man. Perlope lie may think aven this one nct
lest ; for t cao famcy him similing at my tomerity and
igmorance. 0Of course, I know how lie may still explain
the plianemenon. But onorgy is separative power-sepa-
rates and keepe soparate ; wbile force je aggregativo-
draws thinge togothgr and boîde theni together. Ail parti-
clos and aggregates o! particlos, when apart, are kept apart
by an energy or separativa power. Energy, as heat-
motion, finding the ice particles bound finI7y togethar by
cehesive force, drives them apart. A further incroase o!
enorgy, as in the case o! fire under a hoiler, wold force
them still further apart-i e , into steam-and these parti-
clos thus driven apart would, if thora were ne force te
control their movements, koep of if their course (as first
projected) thrcmghout space. Or, if it wore possible te
bring tbeî tec reet, or te peisa them in space, tlmay would
se romain i~n stain qne for ever if some energy or force did
net otliarwjse cempel thei.

Jndeed, Professor Tyndall telle us hinisoif, with hie
usual force armd Iucidity, that the greater the amount o!
heat (onargy) we impart te a body die wider thbe amplitude'
o! the atomie oscillation, but Il that by the force of cohie-
sion particies are held together, while by the force
(energy) o! heat they are pushed asunder. Se far, se
igt ; and had this great physiciet lield the theory, se

simple and cogent, that the Powers of the universe ara cf
two kinds, forces and energis-that force causes aggrega-
tive motion and rosi8ts separation, whereas energy causes
separativo motion, and, when thinge are separate, je that
which keeps thora se, ho could hardly have fallen jute

what, it appears to me, is the above great mistake. Yet
how near he camne to this theory ef force and energy 1Il"1
draw up a weight " says he, Ilwith a string. . the weight
suspended new is just as înotionless as when it rested on
the floor, but by introducing a space beiween the fleor and
it (molar separation), 1 entirely chariqe the condition of the
weigbt. By raising it 1 have conferred crn it a motion-pro-
ducing power se that il can lu, and in its dascent can turn
a machine. ILtbas no energy as it hangs there dead and
motionless ; but energy is possible ta it "(as, 1 add, to ail
bodies and particles in a state of separation), and we may
in fact cail it "lpossible " or "lpotential energy" in con-
tradistinction to dynamical or kinetic energy that is
the energy of a body in the act of falling (kinetic
energy). This potential energy is derived fromn the pull
ol gravit y, but whicb pull lias nlot yet eventuated in
motion. IlThus are there the two modes of energy, the
poteutial and the kinetic. I"Potential energy, " writes
Mr. Allen, Il is equivalent toa atual or statical separa-
tien. Any mass, molecule, atem, or electrical unit,
in a state of separation frein other masïes, inolecules,
atoma, or electrical units, possesses potential energy"-
energy in posse. flore, say, is a bar of steel. The two
powers of attraction and repulsion reside in the bar. But
the bar is neutral, i.e., the oea mnnetism balances and
neutralizgs the other, and thore can consoquently he no
di8play of energy, for theroe is no separation. The bar is
in the position of a stene oit the grouad. But inagnetize
the bar, i.e, separate its positive and negative magn etisins,
and thon it is in a poïition teaînanifost its energies, in
the same way as the stone lifteti into the air can. They
are then 'bath in a state of potentia! energy. As Pro-
fessor Tyndall says, Il the act of magnotizatien cons4i8tq in
the forcible separation of two powers which exist ini the
steel before it was magnetiz cd; separation bore, as
everywhere, constituting ail the difierence. Phospho-
rus baras in the air. Why this i Bocause the oxygen
of the air rushes attractiveiy te combine with the pilos-
phorus. The oxygen, as an nncombinod atoîi, i. e., when
in a condition of separateness, falis into the embrace of the
phosphorus-itself in its uncombined separate state aiso,
and therefore both of themr, being in a pot3ntial-enorgy-
mood of readinesa to unite, do unite.

Let us suppose that a cuba of ihon, lifted to a great
lieight by somne energy, say by steain, or a pulley, or any
other energy, falls on a sirnilar cube of ironi on the ground,
what would bc the rosait when it had squaraly Htruck the
mass of iron beneatb it î Would net the resuit ho the
conversion of its molar euergy into the inolecular energy
of the particles of the two iron cubes, and in exact equiva-
lence ? In other words-for mition nover cease4--theý
motion of the iron mass would, when arrested, lie
exchanged for the fearful motion-agitation of the several
moiecules of the iron, or, as heat is a mode of motion,
would bo changed into heat ; or, as Mr. Allen states it,
"at the moment of contact, ail th" motion cf the faîl, or

aggregative mol tr kinetic energy, is changed into heat or
soparative melecular kinetic energy. 'Plure is just as nuclî
8eparatene8s at last as al first, enly when the irori was at its
beiglit the separation was molar ; and when the iron frein
above crashod witb the iron on the grotind the separation
was molecular or heat-motion. And the formula whicb
tells us how many heat-units were generated by the fal
of the cube of iron through se rnany feet, is the formula for
the equivalence of niolar soparation for molecular Hepara-
tion. While the really aggregative power cf force was
causing these bodies te combine, the energy of their
motion represented lor a while their original separateness,
and was finally transformied into a similar separateness
between ether bodies. Se that the energy cf kinioi is
a mere transferential mode frein one kind o! separation te
another "-a more incident cf the transferrenco the only
way, in fact, in wbicb the potential energy coulil reacli
the kinetic stage, or that the molar separation could corne
te be molecular separation.

But Il wbat is motion?1" writes Mr. Allen, and lie
answers thus: "I)ivesting our îninds c!o ail concrete
associations, and loeking at the phenonienon in itself, we
arrive at the follewing unfamiliar conclusion: Motion is
the mode by which enorgy (or separation) ig trans/erred frein
one portion of matter te anether, and ultimately from
[natter te the othoroal medium. . . A hal ired
upward, a weight carried to a height, an ateni 'Iisengaged
frein a compeuni, show us motion as equivalent te sepa-
ration. " Again : every motion originates in an aggre-
gatien,wbether it be througb the fallef a body at a
hoigbt, or the heating of cealinii an engine, or the exida-
tien o! food in an animal body," while Il froe bodies can
enly bo kept from aggregating by a continuons move-
ment. " Tîmus the planes, shot off' froin the condensing
and retating nebula by centrifugai energy, would have
gene on travelling forever, with the spoed irst cemmuni-
cated te tbem, ini a straight line throughout space (subIect
te slight retardation ewing te the tenuous ether) but
were delected f rom this course by the force of gravitation,
wbich, if there wore ne such thing as energy, would
have drawn them in a straight line into the powerfully
attractive sun. But thus4 auted on by two powerful
agents in a line at rigbt angles each te each, tboy liad to
effect a compromise by proceeding in a course that
lisected the right ankle o! eacb, and sa took a mediate
ceurse-tangential and, se, orbital.

Thus it is that Force and Energy, acting antagenis-
tically, keep the world in a state cf harmonious adjuàt-
ment and healtliy activity.
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