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wil be 4.8tha of 3 Ô So with the other intermediate points.
Ili tis way, then, Digges enabledl a much grenter accuracy tu
be attaineï in th!% cire e rcading.

TIse next great improvPinent lifter that of Diggvs was one
mettie by M. Vernier, a Frenchrnan, who, in about the ye-ar
1631, iîîvented the instrunîsît wiîich bears bis maile. The
foîîowing is the arrangemen~t. Let the scale ou, which the
nieasurensenta arc masde be divided into a number of parts.
Take a second seille calicd the vernier, .shortcr tisan tho first by
the leîîgth of one of its divisions, aîsd make the number of
divisions in thjs vernier equal to tho nuniber of divisionîs in
the scalle. Then eacia of thse divisions of tise vernier, wiil bo
les@ than ench of the parts of the seille, liv a fraction liavinig
one for its; numerator, and tho niumber of divisions ini thescalle
or vernier respectively for itq denorninator. 'rus, if the Dm
ber of divisions bo ten tace Fig. 6, page 348,) and the vernier
equai in length te niine of suds partsý lias also tceu divisions,
each of these divisions will bu sisorter by 1.lOth, than eaciî of
the parts of the seille. If the nuniherof divisions boseventeen
(see Fig. 8) tihe different parts of the vernier teili bie lesâ by
1-17th tian eazi of tise divisions of tise scale. Se O~isen tIsa
noinber of divisions is tiîirty (see Fig. 9), the parts of the ver.
nier will b. less by 1.30tla tla tise divisions cf thse scale. Tihe
arrangement, howrever, is flot iimited te straiglit sentes. It
may also bu uaed for the deternîinsstion of snsail fractions of
degreas on a circle. Fig. 10 represents a vernier giving tentbs
cf degres on a circle. It îieed hardly bu said that the vernier

nayb tconstructed ta give readinga upon the inDer as wcll as
the enter edgu cf the graduation.

lui using the vernier the observer looks along it until bue
meets a coincidence, that is for a point whcre one of the divi-
sions on the scale ceincides with a divisin on the vernier. if
this occurs at thse eighth division, then tise observation is some
whoie number, and 8-10ths, S.I7th, or 8.30ths, according as
the seille nsed in divided into ten, seveîîteeîî, or thirty parts.
In Fig. 7 the coïncidence occurs at the third division ; the
reading in that case would be sosnc wbole nuniber and 3-1ltu.

To thse instrument cf Tycho Braie, then, the vernier, wbich
cal, tieî aqdaptdq to it, h&4s iow been addeis. Of cour.,e by tasissg
division unougis tbu*me&%urenjents may bie made as fine as pos-
sible. A vernser oif 100 divisions may replace the vernier cf
10, or 17, or of 30 divisions. Seventeen have been chosea ta
show that tisa princîplu l net limited to tentha. Any number
cf dirisionq snay b. taken. A very fille degree cf accnracy
cati be attained then in angular mneasorement, owing te the
introduction cf the verniier, and that se why there in what la

1 'ractically a vernier upon almost every measuriog instrumtap
1 i every workslsop and laboratory. The question next arises
whetbur with the introduction of the vernier the limit of se-
curacy han been reaciied, or wisether it b.e possible ta go beyond
titis. A negative reply znay bu mnade te riais question. The
limuit of accuracy bas not here been reached. In order ta get
more accnracy in thîs angular niessurement, it is only necessary
ta add soule branch of plvstical science tu those guonietrical
considerations by muas of whicb circles have been no flsseiy
divided. The astronemer calts certain portions out cf thse
science c0op£is ansi uses thein for hi% puypofte. it is perfectly
chear that tise reason a linit is reached, with an arrangement
cf the nature cf rthe vernies is, chat at least tue divisions getaso
smail that the eyc canuot distinguisit them, so that optical
pninciples have te b. appealcd to ta increase the poecr cf tise
eye.

Before discusing this question of whetber it bu possible ta
select nonme prinicipal cf cptics, by the application cf wliicii the
power cf the eye nîay bc increasued, it will bie well te consider
il wbat it in tisat tisat puower consista. Fig. il wili gsve a
roogha notion cf tisose parts %-hch apecîaily relate te this unatter.
First coine" thse curved surface Cii, the cornes, and next A~q,
the saui autefiorchamber wlsich centaine thse aqtieeu- humour.
Beiiiid tisis counes, Ir, the iris, which limuits the ainanout cf
liglît entering the eye, titis heing imunediately succeeded by
Cry, thae crystalline telle. Tieil cornes the large posterior
chausser of thse cye wiiich contains tbe vitreous liumour.
Beliind tis tise optic nerve eotera tise eyeball, expanding it-
self !ite the delicate layeT of nervous eletueuts, Rf, w)sick unes
the muner surface of tise vitreous cavity.

When any object is leen by the cyp, tise raye cf light
emanating frous that body, impinensn tiret ripou the cnrved
coriial surface, have ta passacccaaively tbrougs Af , Cry, aîîd
VPl, belote tisey CRU effcct the nervoils retinal elementa and
cause tise sensation cf light. ln paaming througs tise portions
of tis e ye, the raya of light are deait with in a pýeeahiar mari-
mer, especiaily perbaps by tise csystaliine !ens, rua are brougist

togtter ta forost what is calied an image on tise retina. This
image influences tise nervous cîcunents of wlîîch tise retins is

coui o1" d in snch a 'vay, thtt a soit of telegraus in sent te, the
braiîî tiironuglt tIse optie uierve, and thse brasin becotîses conscions
cf iîaviîîg suil sometbing, tIse isartictîlar ob)jet sen beiuîg in-
cInded in tise inessage.

ELECT1LLCITY AND MAGINETISM.
8iv PROF. %V. t5&iiNETT.

Nosvton's third lsîw of motion is as follows:
L.tw. III. Action aund raciion (ire eqzua and opposite.

In tho first intorpretation Newton -ives of this law
lie points ont that whcnever ono body presses or pulle,
attracts or repols, another, iL is prcsscdl or pulled, at-

trtelor repulled by theu scond bndy ;vitl a forciù
cxnctly equal te that whvlichi itself exerte, se that forces
ulways corne into existence in pairs, cach pair consist-
in- of two equal anti opposite forces, or an action and
an equal and contrary reaction. Action and reaction
together constitute n stress, and Lie forces themselves
xnay be iugarded siuuply as aspects of the stress. It ia,
howevcr, often convenient te abstract oue of the forces,
together ivith the part of the systcos on which IL acte,
and te omit tie consideration of Lhe other force or
opposite aspect of the stress. Tiis, wr; may consider
tise effect of the sun's attraction on the earth's motion
witlout taking jute accourit the equal and opposite at-
traction excrted b>' titi earth upon the sun, aud the
consequeut disturbance of that body.

Iu \'onLos second iuterptetation of the third law
of motion lie states the principle of the conservation
of energy, se far as it could b. stated before the fate
of the work doue against friction and other similar
forces wae known.

DEt'. Thse energy of a system le its capacity for
doing work, and je meaured by the number of units
of work it je capable of perfortuing in paaeing froin its
cxisting etate into soine standard condition.

A meclianicai system, nsy possess energy lu virtue
of (1) its configuration, or the relative positions of iLs
parts, or (2) cf the relative motions of its parts.

The enerýgy possessed by a syatem lu virtue cf the
relative positions of its parts is called its votential
euîergy. The euergy 'whie'a iL possessee in virtue of
the relative motions of its parte le called its kirsctic
euaerg3/.

Thse work doue by a falliug sveight or a bent spring
le due to tic potential enorgy cf the caith and weiglst
or cf thicelastie spring, while tie work doue b>' a cau-
non shot on its target le due te the kinetie: energy cf
the systemi cousistiug of the earth ana target and the
cannon shot moving relatively te them.

Tise principle of the conservation cf energy wus
etated by 'Maxwell as follows:

Tlie total cncrgy of a systemt is a qu.vutitil ichi cli cun
neither b. incrcasei ubor diiinisitd biy «a>'y actions be-
licecit thse paris of the syçtcm, tleouge il »uay transform-
eil iudo «i of tise .trn of ili-Jt energ!l is sueceptible.

Wheu 'work le doue anainet forces which, likec gra-
vity, are independeut cf the motion of the moving
body on equivaleut amount cf potential cneu-gy je pro-
duced.

MVen 'work is doue againet forces which, like fric-
tion, are reveraed lu direction as soon as thse direction
cf motion cf the moving body la revereed, an amount
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