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on a batik of fog, and evel out the bubbtes, cf a stuiall brook.
Professer Necker describes atiother beautiful plienctioneIC, lthe
explanatien of wbich inust ho referred te the saine priniciple;
IIf the Sun is rising behiind a hill covered %'ith trees and brusi-

woud a peettorJust wîthin the verge cf the slîadow of the bill
witl îsec ailt fei littie branches throwit jte relief agrainst the skY)
net, however, dark and opaque, but glcoving wittt a wv1îite bril-
liancy like silver, even te the depth of several feet below the
surinmit cf the hli.">

When the suspended aqueus vapour is coneflfsed and descends
ïn the forin of rain, it gives risc te the splendid and familiar spec-
tacle cf the rainbow. Tihis consists in generatl cf two vircular
and concentric arcs, sel)aratetl by a dark interval cf about 80

breadth, the cuter one being inuèli the fitinter cf the twNo, aud
each exhibiting the prisinatie colcurs, iii the iiuier the violet beiîîg
on the insidc while in the cuter the order of celeur is reversed.
The first persoln te point eut the engfin cf the bov> wvas Antonins
de Dorninis, Arehbisheip cf Spalatro, in 1611, A. D.; bis expia-
nation was apprc1)niated by DesCartes, but as the truc theeîy cf
cc!our.s was net at thiat tiie knewn, it ivas left fer Newton tc
givc a fuit accouint cf the phienomîenon. It was by hua shlewvî,
beyond doubt, that the muner or primary bow is fermed by the
Sun's rays which reach the spctator's eye at entiergeuce fretît the
rnin-drops under the, angle cf toast deviation after one internai
reflexion, and in. like marner the outer cî secoindary bow 1,V these
emerging after two initerniai reflexionks. Se also a tertiarv- bow
would bc fcrîned after thirec such retlexioîîs, surr"ouingll( the Suan
with an angular radius cf 400 21', but thc ligigt is se iitascli
diminishcd t each successive reflexicu aýs te be toc fainit to iake
any impression on thc retina, aud tItis bow ]ts c(usequteittty nuver
been seen.* lit sote insLances a ccloured arcli bias i-cuit seen
between the two bows, aud tiot ceueeutrie wittt thein, mrising
undcubtedly frein thc reflexion of thc lower puart ot te prinîary
bow which, faits bclew the horizon at the surface cf a river or
lake. Sometimes, aIse within the primary anJ oulsice the
secondary, are seen successive colourcd bauds, being cf a reddishi-
purpie in contact with the violet cf the bows, tien green, purpie,
and se on ii lte erder cf Newtou's rings. -Young sicevcd tint
these resulted frein thc interferenice cf rays whici undergo t1c
,%ame deviation at angles cf incidence a little less auJ g1>reater ttîani
that whicli futraishes tic ray cf le.tst deviation. LasL,,,ly, Mr.
Airy, havingr cbserv'e( that thc grreatest iuitenlsmtv of iltimnination
dees net occur ex.etly ia thc place indicated by the geoîaetricmtl

consructonlias invcstigated the whote sulbject as a problei cf
interferences ou thc undulatory hypothesis, auJl lus restults hiave
been fuity verified l>y the expernuents nai nd aueuct cf
Professer Mutler, se that the theory cf thc Rainbow xnay iiov be
said to be coinptete.

Sinitar appearances ougit te, be pre(lueed Nyhcîî te Mccii is
thc iltuîuinating beoty, but ber lighit is se nituci falinter ttîan that
of the Suai as te render the occurrence even cf a priutarv bow
very rare; se fair as 1 arna'varc, tîte secondnry and suipernunera ry
bows have neyer been seen.

To be ceatimued.

Railwtîy iccidcijtol; their Calise and 1Ieaiàs orf Prevcîmtlouj;

airc tut usne, atud hai'c been 1proporned; with thec Regmla-
tiomis off soflie of the principal Lines, by capt. ex. uiaishL.

(Rcad before thie fnistdienti of (Civil Lk'hufiinccrs.)

Th'le auther first cousideredl ttate peints coluuected vvitb thc
road, andi the machinery empdoyed uipon il, frein wiuich lcss of'

Thiýî is (ofllrary to thteziitiect ofDr Aod -lo lav~tu tet iai y
rainhows have been observed ; lie fîowever iel$ te nu artlhîtlar inulaanee,
and 1 ceriaiîîly have neyer lueard of one. M. Babiiet, an a( ie olaeer,
was tinable under the mosi favorable circumitances te percci\ve the faintceat
trace of one.

tufe and illiliury te peisoli auJd property laoýýt genleratlv' aiose.
Witli v-trLr tic h( rond, or perumiett wvay, fron wvhieli fewermcilet cccirrcd titan frent any othet cause, its etiptete ettè

tiven -ss w'as tic bttsis cf att safety iu raiilv(y travelling; anîd fer
keepiîug iL tup, constant vigilanre wvas nlecessary, especiatly w1leis
any grreat andi suddenit change cf wenther teck iplace, as tien tie
iveak peints 'vere mure te show theinseives. It was a very rare
occurrence for trains te run off tue hune; aud wlien tiey did so,
iL Nvas itore gener.ally dhue te obstructions desigîîedly placeti
ou thte Iiie tian, te any neglieet cf tic supenintendeuts et
the pluttelayers. Witli respect te lte relliiîg stock, iL appeared
fromi a returui cf cite tiîousand cases cf 'engine failures auJ
defects mîtlîiî two yeurs on tic London and North-Westerît
Railway, titat buirst and leaky tubes nenrly doubled aîty otiser
CLLSS cf failure; aud tiat these, withi lroken springs and broken
valves, ainîuuted te one-third cf the wviole nunîber; and thougli
te- valised ne direct dangÏer- te tic publie, yet as producing a

ten>>ayor permanient iiability cf tic eng(ine to carry on its
train,ý they riligit be the remiote cause cf collision. rflese
atnd ottier circutu istances ltad led ntnny pot-sons te suggest
varitus coittrivaiîces for coinunicating betwveen the passengers,
thte gruard, anti thte eîîgine-dlriver, atlilost ail cf w bicît werc iden-
tival mit prnie1, consisting cf a conneeting w-ire or nope. Titis
plan tuild been. triod aud tited. A mocre feasible aud favonrite
eue wvas tînt recommrnded by thc Railwmîy ('omntissieners, wvhiclî
%vas te contiue thte foot-hourds, se as te ferrn an îarrow platforîn
front end te end cf lte train, but a comînittee cf railway officiaIs
had subseqiuently exprcsscd their unnimous counlemintioit cf tîto
nîcasure. Tihe plan itow adlopteti on lte Loitdon antd North-
Westcrilt JLtilwvay, Nvas, fer lie 'guard's vant, ut thte cutd cf tic train,
te project about a loot beyond thte cther carriages, se titat the
4rI ookîî tluengb--I a wiuidowv iii titis prwojection usigit notice
tlic waving cf a baud1 or a liandkcrehief; titis -%as, cf course,
tuseless at nîghit. AIl these causes, bowever, tlid net produce a
tithe cf tîte accidents witich resulted frcrn a wvant cf attentiont te,
signats and an ieglect tof regulations, whiich cf ail sources cf danger
wverc the incst prolifle. 'I lle Etectrie lelegraph hati greatly
facilitated working under variable circurnstances, aud se beneficiat
hiad its efkt'ts betu, thamt dtuing( the year 1 851, ont cf 7,900,000
paýtsseiiîgers, or nearly ene0-titird cf Lie poînulation cf England, w-ho
lîad travclted ever tic Lonîdon anti Nortlt-Wcstern Rnilway, cîîly
mie itîdividial had mîet witb blis deati (frcm whiclt casualty tthe
anithor aIse stiffred) and tuis wvas thte effect cf the gravcs t dise-
bedience of eiders. lit thte six mentlis duning, mli thc Exhib-

iLio wasopt., 77,ooO pson- ec couveyed by excursion
trains :tlene, iin 24,000 extra carniages, ait centerin,; in a singrie
feculs, ariiviitg mît irrestl:tr houts aud in alînost unliinited iîunt1-
bers, froîn more titan thitty raiivays, without tic mncst trifluîîg

cauttor evea inîterrutîpion te thc ortlmuary extensive business
cf LimtL hue. Thc auithor tieuglit undue importance lid been
atLamtee Le lthe qutestiont cf irregularity ini tie tinses cf tuetais
as atn esseutimil elcînont of safty, fer wvith perfect signaIs anti a
wvell discipliued staff ne aînotînt, cf irregularity slîould Ie:td te
(langer; bu t, cit Lie contrary, iL stuutt, te, a certain extent, hy its
vtry uncertantity, indtîce incicased vigilanîce, auJ tierefere gmenter
safety. Accidents veu-y rar-ety bappenied frein foroseen circuni-
stancesi but gotueraill fronit a sintultaneous cenjnel(titl cf severni

t-neaud ecli of tîtese as; prevideti for as iL utrese. The
statisties cf isîilwatyi, and tic perit clPitCtinc îeGv
ernineti>It reiri. dtrew publie attenion very pointedly te the
agg regat e of vecideiuîs; but iL wvas beiieved tint if duc regard
'Vas Ilia to (-oûiîlmtl0rteestts, if thec accidents te -steaes or mn
ltlines, lo otutulibws l-se.- or even te 1 ,edestriaiîs, 'erlem
carettil iccurdet, ttuit fLiei, wvhetber as regartled tie case andl

t-'rivf t1ntnlit, or- tihe, fatilify vof eliuvevînig 111inh1ers, the rail-
wv 5Ystemi eNel C'in Iii present state, wvoutd be foilld te be
iitcoinparubty safe-r tItan any etier rvstQint in tie previcus or
preseitt Itistorv cf locomotion.


