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t <Contintedilfront Vagc 1:39.)

jAil the valuiable constituents of guano tire in a formi readily
available, but the condition is sornetinmes uusttited for aowing
and the quaiity, rooreover, varies considerably. Several large

ifirais, have, thereforo, undertakeon thre natnfacture of dissolved
guano, i. c., guano treated %vith suiphurie acid, and send à out
at aguarauteed streugthi. This la a decided gain to the farmer
-who is thus pratccted against the fraudulent impostures of
some deaiers who, keeping te thti letter of the Iaw, soli inferior
articles at high prices as pure Peruvian Guano. The credit of
first introducing this fora of iuanure inte Engiand is due to
Messrs. Ohiendorff & Co., of London.

There la also in the mnarket a clasa o! ao-cahIed phosphatic
gfuanos, in whleh the phosphoric acid exiats as dibasic instead
cf tribasia phoephate of lime. To couvert these inte soluble
phosphate ontly haif the quantity of sulphuric acid is required,
a s to couvert the ordimary tribasic phosphates, and consequent.
iy producta of high qluality are produced, which, fiud ticeir
way into, the matket as phospho.guano, biphosphated guano,
etc.

la conclusion I must express m indebtedosas to my friend
Mr. IL H. R. Shepherd for the tuna assistance which lie has
givan to me whule compling this paper.

Mr. King drew attention to the fm-adulont manuring mix.
titres that are palroed off on the public. 11e had lately bouglit
sorne inanure as superphosphate of lime. Sliortiy afterwards
thre agent came to say tire wrong mannye had been delivered.
lleing a littie auspicions, ho hadsoine of tho lumps Cathered off
the field <it oa been sown) and anaiysed, whcu it was found
tho manure was worth about ei4 per ton. Rec had contractedl
for a quality at ,912. Ife told the contpany from whomt the
inanuire was beuglît that tbey coula tako it off the grotnad if
possible, but lie was certainly flot going to pay for it ; lie then

Lad sore good manure applied, and ail ho could say evas that
froni the twe liehad an, excellent crop of oats. Now lie ven-
tured tesay that if lie had r t montioncd that ho was going to
have te manure analyi§ed ho wouid neyer hoa hoard anything
as to the wrong dolivery. Mr. Ring further stated tiret to
showx how valitable the assistance-o tho anaiyst w&s to a former,
lthat ou aucîher occasion ho thouglit potash would lie capital
atuff te put on a paa-icular field, so, lie put some down and
somoe time a!terwardi fonnd on submitting somte cf the sil te
Mr. Smetham for sualysis, tbat thero was enougli potuhl on

that ground, iii 6 lu. depth, to grow cropa for over titree huit-
dred years. Hie thought the information imparted by papers
liko the present wau extremely vaîntable, and that if there were
soins government stanilard for regulating lte Sale of manres
a great deal of good would lie dooe. He thonght thit uniesa
farinera were careful te make progress that not <'nly would
America and Canada lie suppiyiog as with general agrieultxiral
prodtice, but we should be gettimg bie!f frunt thes River Platte,
especîally as irefrigtrating applianees were becoming soperfeot.
It aeemed extraerdinary that whule in Engiand we bave about
ene sheep per head cf the population, in Australia they have
thirty.five limes as many per heta; altogether ire have 28
millions and they have 70 millions. Il seemed te him that lhe
value of land must laxgely go downnunles Mr. Smetham or hie
chomnical friends ceuld give us somte assistance in obtaining
botter results titan have yet been ebtalned.

Mt. CUASITftELL SaisI tis ubjec. of manures a 1ueen, fre.
quently brought befere the Society, aud especiaily lu connectioa
with the trealment e! aewa&e and disposat cf lown refuse. à
number of linaited cempanies had bien formed te carry eut
various ingonieus achemes, duly patented, ail cf whioh hé hée.
lievea a ended in failure. IunM ia cas ee he a bronght
lin before thtis Society, iu which lte deedorlsing poirers cf
chaceal iras lte main festure. As au old SUd suecesafll
patee cf apparatus for the revivification cf animai charcoal
or te use et sugar sefiners, il was only nsaturel ltaIt ie aboula
have great faith iu charcoal..

Peat Charcoal was the feature of one company aud Oarboulaed
Street Svieepings Charcoal that of the other, and il in cf tis
latter his weuld aay a feir words.

The wonderful properties cf charcoal bave beeu long kov
and admitted amongst sanitarians, but the difflculty has ahîsays
been the precurng cf it, at a very chieap rate.

In his 'tatde as a microscopiat years ago, ho bad beau led
into an investigation cf garden soil (amenget other subataaoes
in alndying the loirest forras cf life, beiieving tIsaI ho eh rvid
ln the substance, called by thse africultural dhemista 'humus,"
find similar organismas to those found lu vegetable deconipoai-
tiens, aua ho iras rigist lu titis conclusion:- ho fousnd thse fa-
roiliar amoeba and numereu other organisme< It wau tes
facta convinced hlmt that gar-don sal would, whoin c*rboniaed,
produce a geod dharcoal.

It was then that the ides ugeted itasif that; Street sweep-
ila (tem refuse), if carbcniedwouid maI. lthe dheapeut cf
ail dharceals. After a number o! experiments, lie aatisfied
himasif that Ihis wonld prove the universal charcoul desired.
Â patent wus taken, eut by hlm, sud aoompmuy formed, sata-
gemnts were mnade villa tihe Corporasta» of Balfoid for tihe ue
o! a building belonging te tIens at their OrdaUl Laue Mauure
Depot, lu which to erect th. carbouising turnaces aud carry on
the manufacture cf chsrcoad imauntre, the cerpration au 1 *u
the company Vith the. Street aveepinga for carrliolu5a, ti",
excreta, bout tle poils on very reasonable ternis. The proom
vas a very simple eue, tIse Street aveepings were Isaae int
the ealf.feeding revolving retons irhicla couvoyei lte contents
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graduallv over t11e funaces andi thenîce jta sbetirnou citaient,
wliî'îî sufiiciently cool tlîeýe wert emiîtietl on to the floor, and
finally tre'icied rcady to receive thei contents of th ii'pils, tIicqo
latter and the cliarcual wvere dieu tiior'oughy ni.xed, and i i
few days the inantire was reatiy for tlîo farinier. L~arge quanîti
ties or' tis aii"iiir %vert, -,n1( ti Liticoliiiiro fîtrîners nt renin.
iierative rates anti bud fair ta becoi a grent suceeïs, but uni.
fortuîîaztoly the Corporation advanced the relit of the preinises
anti îicreas,'d the pîriccs of tht'ir reftise to tiiat extelit tlhat the
mniufacture ivas iiiaily tilaiolc.neei Nir Cliautreli %vite iia.

takeii1 sliares in îayivnt for )lii pnteiit, senq *iatfied nit
tho .111 iist of tie collnpauiv and i ls mode of mnagemenait, doe.
termiîîed to ivithidraw, and lie wag fortîînate slîortiy afterwalrdï
tii seit ail lus aliares at the liigiest price, raalising a1 very b md.
Boul1e Sli.

One siuigulnu .istake iido iy the elioiiiis;t anid m %vgtrIas
the îionîitiiisatîoîî of the gasVes girînl off' ii the oarbonisatioîî
o! thîi street .ivelîings, iviiieiî wouid lisve largeiy illcreascd
the value of this iniutro lie inigit menitionî ilat tliis char.
coal inaîlirt' wva' always diir, iut' i'î the seed, .showiig that

ti h xîolîlîr farineri kîîcn'v wliat tliey %v'ere' ahott.
Mlr. Ciî:îitreli thon iiitioîiad soaine iiiterestiîg exporimeuit3

lie iras oiigaged liptai iii coiîîectioiî n'iti the growth of îltitst,
anid iîarticîilarly the paurt pl:îyîd by figjus and crystaiisatîoit
ii Ilîcir ilecas'. Sonie 12 înuuîitli-t ago lit, o<ainred a nuniiiber
of ]caves ofi ice.kn' Atnrieun Wati-r 'Ilynît, NvIiieh
lias becone sucl ia pest ii înany of onr canais as nt tiiic to
iînpede the niavigaîtioni, tliis wot'd the "aiaitri aiiitistruiiii"
is a great favorite amn'tînrsosssfor sliowilg thc dr.
culation. A stray leaif liau b'eiî let in ait artliîary lima1s live.
box, inii act tlînoîviiîi on le sidt,, wlîoîi about al meniti aft'r-
ivards lie by chanice looked at it, anti iiotieiîig ,atinetliiiig lîact-
linr, lie cxainined it initier ai mîir.oscoî,c, :îuîd foitit ta lus siur.
prise a Cuurionîs fîuîîgus rowtih rond abIout tilt icaf, ai sort of
niyceliiîuiu. lie aîîplied the uîolariscope andt-i ivewrt rcî'eaicd
semle moat beautifiil crystals, evidently pnoceediîug froint the
funus, ani .siuîguiar tii say, titis leaf contiues to tltrow ont
the mlyceliuiîî, and the crysuals go on1 foriilig aittigl the
lire-box is %vrapped up Ini Cotton woi anîd situt np) in a tin
box exciudiîig tue liiht, air anti uoistute, tie fuingus and
crystais continue tlicir groivth, the oîîly pabulliî liv'ing thIs
len! of anacliaris, now 1'2 muducis old. Ti, inîvestigaîtion lins
leil to soine iîew tiiscoveries iii canuectioui witli portlanid ce-
tuent, ai mîanufactuîre wlich i ast;uîiing eîîarmoîes lpropnrtin,
and nîay bc particuularly oltecrved iii Liverpool, iii its ex!eitsiv,

e iii tie conistruîction et tic împrovt'd street Puavemnts nid
rranîways ; one cmîi lîardly Ix-lieve tliat tue furst of tiiose Pave.
mele, tiiet ii 'Norfth ,holt 'Street, lias tîeeîs dowia lit yüars,
and ivitlî aie of the luî'aviest trafiv'u iiu the %wnrl, is liaffdiy a
bit worse ; it îs tie pavenîient of the fîutuîre Tlhe' tvstiîîg of
cemnents is béconnlng mare geîierai aînonigst nine and
teasile straini lias bei iîîuici îicreased of flte, so that 500 lbts.
ta thie inîch (sevoli days after guagiiîg) is by no muns mirirs

ni. It lias aiway htou aid tlîat tue iîicreaso of the strengîti;
of cernenxt was due to crystallisatiomi. Mr. Cmaîit's (tlîe En.igi.
neer ta tlue Metropouîtan Bloard of WVorks) wc.il-knowçn experî-
mientq, rangiîig aven years, pouints tii tlîis, but no mcn st'cms

ta have tiiouglt of usimig tic omicroscope anîd polariscope to
absoltitely see, se ta speak, tlîe innoir fle of cenieîit. 1 hava
been cuilgaged for several moniuls past inii atcliug tue crystalli-
sato aiptlidcîen, and i a.î able iii 6 ci 7 minutes to
se lIme nooedles of crystaibatuuî forîmiîg round the minuite par-

ticies of coenet, iii star-like termis, tliese seedles iii course of
a fetw days elhange, folhoived hv cmystals of carbtiatc of limie,
etc., alter si wliil tlie field assumes limtier the liolanisenopa
beattful atlhiem format, anîd ai coitîiucd variety of crystais
go on formiîîg, evetr clîauigiîîg andî evor bcautitul, ana shiwng
îiîat liy coîitinucd cr3'stallisatiois it is tlîat cenen-t iiîîcascs in
tcniîse puower.

True suljcct is ani interestiug omite, ant i mneli of thtP quality
of Cemnents may- bc judgeti %itht tule yet rioiperfect data, and
promises importauit rosuits in the future.

M.Nr. Bluchanîan said the reîaark, made by 'Mr. Chamntrll
broughit ta liii mimît a comncectioîî )lt liat %ith the Il Carboui
Fertilîzer Ca." of Oldhîam, n-ite buiit large works in the ont.
ekirts of the townl, anid coutitmcted ivîtl flic corporatiomn for the
collection and treatîncot of tue niglit. sou antd towtu's refuse,
for innmifiicturng lotô artificiui miaiure.

The Comapaay suiîplied boxes iii the elosots for tins colle-c-
tien oi tie refuse, 'a'hich n'as deoderised %riti tccai, and
then conveed by carts ta their works, emptied an floors, anid
the liquiti drained aof' imita tanks belowr. The solid matters
Iver eronvcyed ta drying. ovens, enteriug aie enid, thus carried

ta the furtiier endi by scrapers, andt thisclargoti iii a senti dry
coniution oit tii 'Rudg, %whîcl Carried it tii a mijîl, ta ha broken
amu i suveti as roqtiircd ; furtiier bands thonî coliveyed it tii an
elevator, svhiel delivoreil 'a oui ta the toi)o ni a1 Buichanan and
Vicl<er's l'atent Kiiîi " tii ho carbonized. Tlhis kîin n'as con-
sltriiotot so timat ail tue mustuirc snd g.ises giveuu off coîîld lie
couiected, condeiised and uititised.

T1'le iat-rial discliarged frnti tle Uniî vvas satiafactary in
quiaiity, buti tiîo quîantity %vas dîsapp oitiiîg, owing ta the liglit
specîfie gravity et the iiateriai, a Ion' temîî erattrù corild oniy

heta n theUi kilît, toci ntui lîat caused expaision. abrt
plan,; %verc prepamî't for pressinig the %vct uinterials juta cubes
ta ho uiried the sanie as bricks, tiiem ta bie grotina and carbo-
iied, huit ilînougli the Stoppage of tua coiîiiany tiiis srork n'as

îlot exeontaul.
lia tlu otigiit tîtat lîad the s4anie priuicilîle beoîî carmied on by

a private finrit anditi uîder econonuicai mianîageaîient, the results
fîialciaiiy waouid have be(il sttisfletors'.

Mr. Ilui 1 said lie tiuglt that tue manuire question n'as te-
ceiving miore attenitioni, as dum'iîg tue lest year or two the
price of ammoncuiacal liquor front gas %works lisa risen consi.
deralaiy.

The i>esidaîît thioîglit iliat lie miglît mntiton tiat in, Corn.
n'aIt a greatt qîuaiîtity cf %voolicu rags %'as uscd ait the land for
unainire, aîud also sea wvee.d got front flie shiore, togetlier %vîtt
the' saîid. Ili Cornwavýli tie%, have ta ulianhuno the land very
lîiglîly, ais the relit lier acre muis as liigli as £30 ta £040.

Mr. Smetim iii refercuice ta Mr. Kiîîg's reniarks with me.
gant ta successini farl)iing ini tm friture, tiuaughit it n'as not s0

ninel a quiestioni of mntires, as 11oW luaminres weroe to be ait.
plieti. Ili rt-ply to Mr. (imntreil lie tiotuglit it veny irise fer
biîîî ta get out cf the company as accu as possible, for it wr&3
îîarfectiy evitientt tieat no cliaircoai of any commercial value
coula ho abtaincid froni street svecpiuîgi oi accunt of Sand
being mixed vwutl it, as ti iliiîn the mianure into the seed
it %vas a very collimon Practico. 'Iho crystals woiild pnobs* y
be (lue ta the forination cf acid oxalate of p)otassiumi.

in regard ta Mn. IIiil's rensarks as ta the prico ofsulpliate of
anîmioni, tlie principal cause cf its eplinved value %vas searcity
of tue nitrate of sodat cominig front Peiki aud Chili, and the
nitrate being so oxpensive, mtore suulhate of ammonialias been
u4od a manure. Biruanner, Mond & Cii. uaed a conairdorable
quantity of aimonia aiso, for thp soda amiohuia pnoccss. They
arc the oniy mnakers ini Luglauîd that uiseti thia praces, althoughi
tient' are mauy oin tlîe continient whlu use it. In reforence tii
Mr. Sidtleley's rcmark-4, if ho, Mr. Smethiian, remiembered
riglutly, saine cf tlîe sand pickod tip frnt the Den-oushire ccast
couitsirîod 85 per cent, of carbonate of lime, aud couisequiently
the sand would boe of cousitîcrahle use as iniure, especially if
tlue lanid wcrc dcfucieuit in limie. lic tliou"lt r40 ant acre n'as
very lîigh. HP aise thouglit market gtxtuiing coula ho Cri-
gaged iîi proi'utably by firniers, uîany ofi tlieso round Liverpool
chttuining renuioorative rosuîts by tlîis meicas. Thie A B C piro.
coss for treatiig Servage consists in adîiing alum, blood and
chîarcoail As far as luis exporience %venit lie coula îlot say the
system %ças a profitable cule, aîud hoe douhted very much
irlîthen it couid ho mnade profitable. Thene nec aill sorts of
qystems for treatiîîg seirago, but tins ciieapest plan nswhere
practicabit', ta sentil it niglît cuit ta sea-the quauîtity cf irater
in il, wlierc tue ivater choset 53-stouui is used, rcnderiîv' tluc ex-
traction cf tlîe vaiiîal coustitumuita extrenîely difticuît.

Geo. Scott lind a systeni o! treating sevrage n'hich cssted
in ,tllo%çtng the sewvage ta fermnt nil tluo nitrogenous mat-
tors are cotîvertetl tii anumonua, tlion puhoapi.cric acîd amîd ma-
gncaia irere addled, by wiriel mens tue ammonia n'as preci-
pitatAd a; ammoniat inagîiia% rliosupliatc, and thon coilected
and dricti amdui used for manuiro. Certainly a very excellent
mamunro %'as obtaîned in expcrimeîits made ut Sauth Kensington.
But in actuel practice th(-, pracess rast nlot remunerative.

A unaîlimous rate of thaîîks n'as an'arded ta IMr. Suiotbam.

INCRBASED EFFICIENCY 0F RAILWAYS.
At a mîecotimîg of tIi' Ain. Soc. cf Civil Euugineens, lîeld an

tlîe ]Gtli cf May, Mr. 9). Chuanute made tlue follono reuîarks
oi tlîe Il iicrensed Ehliciomîcy cf lIailircys "-he suiiject cf a1
Psa er rend bofore tie Society nt a provieuns mueeting.

le sîmggestedl tiat it Iras %'artli cnuîiring whlotlier.-the
dimiuialuet average îiiloaigc cbtaiuîcd frein cars us aut uomixed
cvii and whlether thore have flot been changes in the n'etiuods
cf transporting business, whicu, whlile reqiuiring lessa more-
nment cf cars, yet added ta ecoouuy of trade snd ccnvcaieuce
cf cuistoumers, amîd aiso wlîethcr tlîe dIiuminisheti utileage uaay1

[Jnile,183
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niit he Ctl*"iet by decrease of ellipty milengc, aud by saviiigs
affeýcted te general busiiies. AlSO that if oxpeilse eau ha saved
ta owiierq iii the recceiving or doliosititig of property, it enables
îlieîil t'Y pa li etter freiglît rate.

Vie iliîetlîods of traîilbactiîig buisiniess conziecteid with the
tr îl.rat !ou and Ianling of coinuiodities have eliatigcd

irsly liig the past twelity yelrs. It is %vorth investigât-
mng uliîîher chee lanîges whiehl arc belleficial 'o the country
.et large., liave iiut cunduettl to the tliiuiislied al-eriige ineve.
uîîelit uf car'i amd %ýlmetlme tiïi djîii iliei lnoveuet lias flot
r.iIIly aililed to thé facilities for traiisacting buqijicas, and that
if tove facilitie-s bc cîrtilld, it inny bc necessary te niake
corre.SjoudîoIg reductiolîs iii freîght charge.

Mlr. Clianutto aIdso referred to the figures given by Mr. Sliiin,
wlîich bhli that a largo percentage of frcîglit cars mii ciiipty.
Il .. ,t; ZICrly IS ltnCil to traVel an enlpty car as a full oiie,
anmd by desigiig anii îonagiuig cars so thnt they caîî bc
loiltil lack, sud ]iaviîi a suifilcient iinber te ciable thein
t. mait fur ,uchî bacl, le., seenijty iinileage inay probably bc
reliîe d.

Ilt .ilso referred te the .Žconoiîîy likely to resîîlt frein the
e tt,îlIislîiiiiit of~ large ivarehou-,es at terminal points.

Il aIso, wlîîle agrteiîîg witlî Mr. Shitîn thmît tiiere arc serions
,lvfV.tsý iii the prebent îj-sten of siileage charec, suggestedl
buiiie v1Ijectiuns tu the ler dioni chargo wlîîch Mr. Shîn pro-

peste substitute.
I'irst, tlîat it îîîay lead te a considerable increase in] the

uîîlesge of eîulîty cars,
Secuoid, thât there wvould ho diiculty in following tise per

,em1 charge eîVel thme diffurent, roads over whîchi the car passes
oais te aIlorml a chîeck to the oiviier.
Third, the probable iîîcreased expense in keaein)g the

akwoiuiîs beyoiid the prescrit systeln, wîith the probable neces-
*,av for the cstibli.ilireit of a car cienring bouse.

FoaIrtl, the op>position whlieh w-iII are e te tho propesed
chanige.

Fifth, the confusion and hardship likely te occur from
clîaîîges of iiîetliods.

Mr- (liaitte suggested these objections, flot as insuperablo,
but te sliow thit thero înust hc a %vell înatured plan presented,
ratlier tiîaî nierély the suggestion of a plan.

1le aise coîasideredl the charge oftone dollar per day, proposed
b3 Mi.- Sliinit 10 o c ntirely tee largo becauso it yields mnuch
ni rt, than the iîterest upen the cost, depreciation, aud cost of
re1,airs.

He [Iîr-,ented figures slîowiîîg the cost of the cars and of
tîmeir umantezîsce nîmon the Erie, and tho Peusylvania rail-
ru-il', aîid frin these figures ï1rew the conclusion that a per
ilwiin charge of 25 or 30 cents lier day %would be a fair one.

Tii' palier %vas also discussedl by Messrs. Cooper, Forney,
Einery, Hlamiilton and Shinu.

THE GRANTHAXM ON IWORKS.
(Dret>)inoiidrille, P. 0-.)

13Y B. J. BAIINOTON, PHi. D.

Neilrly a century snd a half ageo, the King of France,
Ljuis XY,e Idisplayed a ilost coninendable zosi in
stimriuig up celuin of lus subjects in tho Neiw World
tu take, advanitigo of the dopoiits of bog iron ore,
ivliiih Ia 1 lonig beforo beon discovcred in the vicinity
of Thrco Rivers, on the St. Lawrence. In 1730 ho
gaIve a1 Royal ticense to a1 Company to ivork, the ores, and
oven aidvanced I 0,000 livres to aid in building a fur-
'naco, &c. No i'ork baving been done, ho subsequently
xvitltdiew tlse licenso, but in 17ï35 granted it te
another conîpany, which recoived 100,000 livres in
aide sand in 1737 crected a basat furnaco, the atack of
wlîich is still standing. Sevoral other furnacca have
8slnco beon boult in tIse saine rogion, and also noar the
St. Francis River, south of the St. Lawrence, lvhere

Not Louis XIV, as stated in Mr. Swatik's Census R~eport
cii tlie Ion sud Steel Prouduction of tho United Stâtes,
(Washington, 1881.) Louis XIV died ln 1715.

Ores sinjilar to thoso of the St. Maurice, havo long been
kuown tp exiat.

0f tho latter, ono 'vas erectcdl iii 1869, by the elSt.
F rancis River Mining Comupany," at St Pio, in Yaniss-
k-a County, and iv'as sold in 187.1 to NMessr.q. Johin
McDougall and Co., of Montreat. Mr. Itobert McDou-
galle of the St. "Mautrice Forges, wvas thou aîpeointod
muanager of the St. Pie Wurks, and tindllr ]lis super-
iiittndonce, siniuting operatiouis %veie carriod on foi, six
yosrs, wluen tho furnaco %vas, abauidonied, oWvifg to tise
difficulty of obtaining sufflicient, supplies of oie witluin
a1 reasonabli, distance.

It wvas, h5 woeor, found that bog ore of good quality
could bo obtainod in abundance in the vieiiiity of
Drummnondville, on tho St. Francis; and, accordingýy,
an excellent site having been acqtuired uicar the
toivn, a small bîst furnacai wvas orectod iii 1880. Tho
outorprise proving sticcessful, a second fumuîsce wvas
built,' close to tise f irst, in 1881 ; an office, store,
divellings for tho %vorkrnen, &c., have aIse beun put up,
aud nowv tho sceno prcsented is oe of btisiost activity.

For convenience iu charging, the fursiaces have basa
placed near the foot of the sloping bank. of tho St.
Francis, wvhere advantage eau also bo talien of tho
Nvater-power afl'orded by tho river. OJteo atack ia built
of stone, theo tiser of red brick. inade of clay obtained
on the spot. The internai nieaurenients of tise brick:
fursiace are as follows :

FT. le.
Ileight.................. 32 0

Diameter at hoshes ........ 10 O
"8 of hearth ........ 3 4

di of tiront ........ 4 0
Height of hearth .......... 5 0

Tho atone furnace is tlsirty-four foot higbi, but other-
wiso similar in dimensions to the above. Both furnaces
are linied with fire-bricks iînported frein Englnd. Tite
brick furnaco bas thrce tuyères, and is wvorked Nvith
bot hsat ; tIhe other lias the mon number of tuyères,
but tho bst la cola. 'lho blowing machinory la that
uvbieb was formerly used for tho bloomarios at Moisie,
snd is 130w driven by a Lefrel turbine of foîty-fivo horso-
peover. E auh of the two horizontal bloving cylinders
la eight. foot long, and four aud a liaif foot in diameter,
the Iength of kitroke being sevonl foot. When set up at
Drumuiondville, this niachinery wvas enVy intended to
supply tIse bst for one furnace, and now it lias te do
duty for twe, sud wben the ivator in the river la low
the pressure obtained is insuficient, being at tinie
only front -ý te î of an inch of moreury. Tho liot-bst
steve ia of lhe ordinary type withi siphion pipes, but is
defectivo in constyuction. Tise teuiperature of tho hot
bst on reaching the tuyères is sîtid toe be about 300',
sud the manager states that with tIse blast heated te
thi8 temperatttre, the production of iion hss 'ocen oniy
about 1 Op.c. greater tbsn with culd bst, aud that ne
veîy rnarkod difféence in tho quality of the iron lias
been observcd.

The average charges employed are
Beg iron ore 400.600 ILs.
Limestone 50 4

Charcoal 20 Lu. = about 260 lLs.

The daily production of pig iron (mostly nunibers 2
ana 3) has net, sveraged more than fivej tonis.' The

The iron is used entirely for car.wheelq, and is worth fromn
$28.00) te $30.00 per ton la Mlontreal.

.1111le, I,ý83-j
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bog cre appoars t0 bc if lxtter quality than mntîcli of
that used at thec St Maîurice Forges, «and yields ini tho
furnace tu average of 44 15 per cont. of iron. Somao
cf it i8 riucin lu tanganlesi', anud il$ cuuly cînployod Wii
it is de.;ired to produico whito trou. Thei liiiiestone
utsed ns flux is a slaty argiliaceouil varioty, apparontly
derived front tlic Levîs formiation. Analyses of samuples

malleo lu the Iiburatury o~f MeLGîl Coliegu, Ly Messrs,
W. H. Hloward (1), anmd E. Il. Ilannlton <11), gave

i il
Calcium carboniate ...... 49.25 52.112
Mýagnesunini di 1.36 3.S6i
Ferrons " .......... 5.03 4.82
MAluiîîa 6.,èl 2.93

Insoluible unatter.......35.55 35.50
Copmer ...... traces traces

Thei cimarcoal is chiefly ubtained from soft wood and
iweîglîIs about thirteen pouînd) tu fico bus)ît'l (the nîiliut.)
It is mnado entiroiy ira brick kilus or charring ovens,
of whichi thoro are fourteen, the internai dimensions
hein-.

... g............... 50 feet
w.idtui .... .......... ... 16
liîght ...... ........... 17

Froui thirty-five te fîfty btisels of charcoal are cmb-
tained f roul a cord cf wvood, soff wood giving a larger
yid by nacasuremont than liard wood. Freux scventy
to ciglity muen arc coustanfiy cinployed at the ivorks,
jwlîile, vit certalin seamons of the ycnr, in addition to
these, front 2u to 300 mon are etugad in cutfrng
wood and obtaining ore.

ELECTRICITY APPLTED TO EXPLOSIVE PURPOSES

DY PROF. F. A. AIuEL., c iî, FIS Tl'

<Uoicluledfromi Page 151.)

'l'iecLotaluttivity of very fie n îscuih thierefeie bo but
sligliî!y allecîcîl iy pliysicai ditfèr'uuces in the iuuetal, aîml.
ilh coiusidî'rable diltcreiive iLu .uiiutàtîLy ubserved ii dîf-
t eremit taitiî.tes of 1,1ýtiiiuiiiu uer.. ilicreture cluie:fly acribibe te

var.uuuuie ié iic degrve ut its pairity. It ajupe.red likely tlîat
deli iiite allîcybs uîîglut fi istub iiqre iuiforun resuits tliai cciin.
iercual îmiatijiuu ; exîjiîiieiut. %ver, thtiefuie uuuadu uiuth huei
oire f tnuiu.lî, mi cf the allhu cf C)6 cf silver îîitlî 33

et plistuu iii ju tfîy .MI.tiiesseuî fcr dtI. rcimroducti.eut (of
B. A. Siatitlartib ut teeti icai ie'sîstîîuce. Buth ivere gre.étiy
supueriur tU ortliui.ui jlIiiiuluiii r ngard tu the rtvsi.stiuce
oppobeld te tli.. jms utc .u tttlrt!Iu ; Gvqruuauul fuvî iltu iuts
tîurià soin i ur tu adi. t îii.ivr aluy , ait tîtiglu the iilTr-

1 uide %%-ausci y truifing lii tue sinati lmuugtlu of tile fie w ire tised

Ilii a ftube (V -15 Inchli, wivlt flue coujuruui elyid.y fuilility
et th, î..tiuiîsl'it n out> buitei, iviuttu chier joldi>'t.,u

u.tuur tiv tfhle tivt, alUuys, tu rehuice tice fie Gerin.îuî-iivtr
wurt te abouit a lever it vifa. Moreover, the latter dia îuet

resibt I lle ctltiesy tu ',rrU, t tiojui, c .xiiijteu by gttiu ouiw.
dur, awuti tlr uu rcaduhy v\iuvagents, ti hidi hll tu. bu
lilatevd ii ciuse cuiiuumct vtt cite %vre-brutlge liti ctue ,trtituouii
cf.. fuze, vhail, tt j..tuni- ulvi a.s fouiî te remuilîi unaiui

testc &1 aiîîlr acuîiuîlugcoliditluus. Ex )C-peiluvut. Iliiii
alsu lierit illtel i iL aIoàb sr u 1t tiuu nut delîuî utc pli ui-
tittis ci Il rî.tuuIMIu, UIl utet.t n Ittu 1% hiLdI ît 1s Chuîeflt aasseeî.uted,
very tînt wîirs Ut the Lluy ceuutuuuuuuig I0 Iiu t lt, cf urrudiuu
tvert. vveiuuuIiN sm-lt, ýLti s deci.tdly Lii.. 1jebt nî.uteniais for the

jriici.uut wviue.fuzes uf tunâpjarativei' igh rtfsýibt.Liuce anîd
uuuiformîity, tuas> &Iluy- beiiig fuid dvm.îdedly sulmurior in tfile
later rusj.c et, ast-Il a, iii tîluit tifstiuuuth ltud tiierefort cf

uuiuîamgubeuuasii tite si.ue et a i ry hile iîrc, 0 ouli iii u
.luauretct, tu te î.uîutui.u r..nir. 'l'îlet futus aiucî aied in

!Iîiuuau;ry .uld eual,Itiuliit ,Urjet5 c.ie mlate titit brifiges Ur
iridioilatiniini %virt, uîutauîuuiuiig lu pmer cenit. cf tam furst-

naisici inetat.

Thei eh ( rîcit gliin-t alles jIl tînt iiavy %%, v liret IL y mnris' of
a )pecîatly ir îiig.itl Leulaniîch tat.'y aui 1 Wi îil circuite

w~r Vd te the dfîlferent giu. , in 1) oais8ide lirilig, it wzas inil.
porta tlicat Uic ut albid lofîiy une0 of t IL" gi(q-.t.îbv'. ljelià
nis lîrýt tired aliouid bu iiistaîititucIJy fîistd n th fliaI4

of tlic trrtitt, so ais te tilt tlis braiich omit of thi. ciruit ; lit
thus resp)ect thut cetiilp,.raitiveiy fusible laotiiîmuin-siiv-.r aiîoy
appleareit te preselut ail uuivanit4ge, liective the. liava ei lictrical

lise.s werc iii.de witlî bridgezi of tiist .diny. t'iiifutnîity ut'
ietri cal rvsistiiii cett îd vt uin)% a nijai r uf .îh igla iîiipur.
taimo ii the delicate arranîgieents coimicvte ith ftîtlic ,ystein

of suubnariiîe titilles. as iiow perfected, tliat tlie veiy greatest
care %%s bi'stowed îîpoîî flic îîîaiictmurc of service î'lectric
fimes anid detoiiators, v. hici %verv iii fact mîalle, iii adi their
details, îvjtl alinoat the. ,recisioiu bet tilîoiî del ieato
sî'icntific iiistrîuiîit'nts, anid tIme siicessfi i1riietiolt Of wlîiclî
iiivoiveui ail attenîtion tg nsiîîut.c wvllicli %td surprise a super.
ficiai observer.

One cf the eo.riiest appý)iicatioIIs cf elmctricify to flic expie.
siou (if gulipowder %vas tflc firiiîg of grils uîpoîî 1 roof nit Wool.
wiclî by limanis cf a Grove l.attery andi a giîi.tue, vhiicti %vas

fired by il piatinîîi: %vire bridgc, a siîuîtît arranigemnt beiiig
tibed fer directîng tlic currmiit ïuussiecly ilto the' distinct
circuits coitiîectet %wufluflic güua tui le pruî cd Whii thue
liiglî.cension fuze hll becti dlmviseul, gîii.-tubei %vere niidîe te
NvIlil it was appiied, andi an exploder %vas arr.aiged by WVheat.
stoeim, liavîîg a large zunnîber oi shuniîts, se tliat as i11.111Y a,
twventy.foîîr guens uniglit lie brouglit ilite couunectioîi vith, tle
îinstrument, and sutcessiveiy firel by the depressuocf separate
keys eoîînected %vitlî each.

The t'iriuîg of cannoni, ast tinîe.siguiale, %vas ant ancient praa.
tico in grnsn -tovus, but the regîilatieii of tlîe tinie' cf tiring
lu gui, by elt-ctuî..sl ageiiey froi ua diut.itice, îipqmc.ri first to

have beeti accoipliblieti in *Ediiibiîrgh, whlere, silice 1861, flic
tiiie.gn had been furet1 by a inechanlicîl arranugemenit, actl-
ated by a dlock, trio tuine of wlieh us contrniled eltctieaily by
the meau trne cluck, :it flic Royal Obsurv.itury uni Caitou
1h11l.

Shortly alter tlîe establishmuenît of flc Edinburgli tine-guî,
otluers vvero introduced at Newcatstle, Sunuderlanid, Shields,
Glasgow, anid Greeuîock. Th'le furiig. ut the giîn ivas arraiw.eil
for iii varionîs ways ; ii sorne instanices ut ivis effected eiIer
direct froint flic Observatory nt Edisiburgli, or frein shorter
distaiices, by limeans uf Wlietstîî'.-ii.get'eerc exjtlu.
ders. At lîresent therc nveue tiuneguuîs ait WVest Ilartlepool,
Swanisea, Tyiîeiîîoith, ICejdal, aind Aidersiiot, whiich ivere
flred electricaiîy, eitlier by cuirreni direct freint Le- dois, or
by local batteries, ilîich wero threwi jte cire.nit at thte righit
miomient lmY rneais cf reluts, culitrulied trui st. Muti' e
Grand.

About thitteen years ago tlic elecLriecal l'riiig of tguis, espe.
ciaily fur b)rosibdes, ivas lirst inti calice 1 iiitu thec Navy, %vith
trio emuploynaient uf the Aitvl hili-îteiliun geit-wulm ai6 i vol
taie piles. The gun-tubes thonu used içore iiaiufactured

sîiitipiy foeri proof of catiain all i- r t.t riiîieitai aitiliery
eîcratieiis, anti iero etfi ery simpleti aul laIinl coiistîuctiois.

Exmertiea irveti thent tu be nilitttedl te % .t]h.tiîîid expostire
te the very ve- 'is clîmatiu inflluenices whiclî thtv Lîad tue i-
cuiter iii ler Majesty'a slîit ,l in iii r iL n i îtfreut parte
of tîne îorid. he iow.tensiii guii tuila. ,, Iî.. liîg a bri Ige of
very fille I.iatinuin.-siiver ivire, Murrousi.icd bY reAdilv ignitable
priiuing comîpositionu, was flierefcrc adolmtved as initcu iore
sîîîtble for uur niavatlrirdiui.

he arranîgements fer broadsides ur lu.vî.î. it tI*Iiiig, alla
aise fur Uhc fiing of guas, iii tkirret-sliîl,, 11. Lcui v. iv tarc-
fmîtly anti successfully elaior.itet iii evry detail, inciiîdiiig the

perovistit of a su.euL:eiLd .ltll or diluuniiy ec.tri,Z gind lt
whli %%as iise.i for tiractit, alla refîîtteai by IN tl-iitistructcd

saiiors. 'l'le firiiig.keyâ, alla ail uther ai i.tiageîiieîtt cuintted
%vith ciectricai guîî.furiiig, wero sîteciaily d. igned te c.itsore
safcty aind cllicicit.y at flic riglit iiuieit.

l'le eieutri. detcîîators for ~ii..c &uiL-riggtl torjipue, or for
otlier cîtcratioiis te Le pierforait il freint cteit boats, correspond-
ed, bo far as thc bridge %výt, cuuî..eriat,p a ith the. aiav.'l eietric
guîî tities, alla iere firtid n itli a smcal-ttd Leî-iaicld

lauttery. Tiie.e elee;tric appiîiîauaes ivere iîow distributed
tinutiszlîeit tlic navy, allai tlie muen %vre kelît, by jîjîtriietion
anid peiiodcait Isractice, %iveIl versed iii flîir use.

'fitu ajpplication cf ciectricity te thec explosioni cf aubniîarinc
lineiis, for le~ii>ois, cf defeîîce and attalek, receiveà so0mb
attention fEnà the Iiiissjaos. d2nrià the Cjim,'nn Wà.r lndir
the directioni cf Jacobi ; thus a torjiedo, arraiged. to be ex-
îîioded elcctrically vhien conaing into collision w'itlî a vesse],

[Julie, 1883.
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%vdsoéý i t Venli-Kale, dîîriîîg the I<crtsch ex1trdjtion
ln Sali ~nec arrangements %vere matie bi the Blritish, âM

tilt conuclu4iot of the~ war, to appd> ciectricity to te explubiun
, large 1pnwd Y charges for the reitovai of the snutikeii blaijts,

Ptr , lit S'baitolpol asd Cronstadit Ilarbour.4. lit 1859, a qys.
t*îtt of sttnnî nriig miines, to be iired titrosîgl thi.o agen cv of

lt- 1 rieity by ej(titnrs4 on shorw, wais arranged by voit Ebtier
for tii' tefetîco of 'Jtîdce, n hich, however, never cameI juite
pr itiic.îl opol aticît Early iii 1800, lilîley'ii largo tîtagnuit.to-

tie îaeIii, witiî a snpply of Abei ftnzes, ani tit iitha*
ilîbier bagq, vitit tittitîgi tu rcaist wvater.prcssurc, wec dis-
ptateI tu Chtina, for use inifile Peiheo River, but tio applica.
lioni aptîeareî te hâve becî maide of thein. 'l'lic sitbject of the
uîiiiizttioîî of eiectricity for urpeses of ciefence, hiîowever, diti
Dtot receive systeiaatic investigaîtin iii litglaild or- cthcr colin-
tris unttil souto years afterîrards, whien the tveat iîmportance
of' -îluîa ineaies, ais enigilles of n'ar. 'vaî isensosstrate ti y
the nuinher of shijts îlestroyt'ii and injnred duriîîg theo war ini

Tlhe aplication of clectricity te flic explosion cf subînarino
,*n" as very limiteti auring titat %var, b ut artait enîctîts for

its exttnsive emnployaient Nvere far ativancedl in thoe haiîds of
Intti lht Federals tatd <knfederates lit tha, close of tho war,
atwiî of vt'ry iîigh quîalificationîs, stiîch as Captaiti Maury, 31r.

\' . lioliiirs, andi Captiim Mcl-,vry lîaviug %vorkced ardnouFly
andt successfailly at the subje'er.

Tht' explosion of submergti jtowticr.chargcs, hy nmtcha,îical
coîîtrivalleps, either cf self actinîg nature or tu bu !,et jute
triong ath dsieu peifs Atwarp by tonaie ask cf arnah ast fr583,
I lutg ath deireo iitod, by actihed as- of Pr itac and front

tiîut 1sericd te 1854, meehanical devices cf more oi- lî'ss itigeui-
ous andi priscticable eltaracter itadi beeti front time te tinte
apliit, tan 'tonies mail t'x'tt, it tIi1Iirut cotiiitries, for the

Iexptloion cf tor 1'etoés. Tite Rus,4ans %veto the t'trst te apply
1 seif-tctinig secisanical torpîedces %vitis any ptrospect of succeas,

Riad lsad the mlachinles useti fer tho defcsscv of the± laItic, itte
cF laýnger sizt' (they ontly containesi 8 or 9 lb. tif qun.otv(Itr),

jtheir itresenco wotidl 1troaay ltavet jtroved vory tlssastrous to
sollte or t),, Ingliq1e tîiliteq wei ill et inito collision with and
expittded thitîij. Valiions tîîcinttaI dsvlýec-s fttr s'tiecitg theo
exlosio'j of torpedoüs by their collision ivith a slsip wcre ens-

ulloyeti by the Antiericanq, a few cf wiîich itroveti vcry eflectivo.
,lat aititougi ins point of simîsiicity ansi cost, a syatemi of

ie.utel'y means otf intecisasîal torîtt dos possesseti decittt
1 ativantages ever aîîy extensive arrangemntts for expiotliîg sub'

inualine mines by ûiectric agentey. their etnioyinest vvas at'
tenld by suels considerable risk cf accidenit to those at whoso

Ilis tits they receivrîl aprplicationî that, limier nmauy circuit>
tataswhich ttort- iikPly te occur tbey latantre almost as., great

asouîceocf danger te frienti as te foc.
'11tw most imtportUint atbîtgsser~ily the application of

Itt'r'iyas at t'xIlotlint gent cf bultînarine in îtes Ivvre as
t foittttws -'lhey nlit Iht a iîceti in position with atbsolînte sa-fety
t te i'oîerators, and renaiered at'tivc or passive at any moment
fiti te shorre -,tue SCtCH iîî tlîey n'ete eniployeti to defeti

tvt1apttsréfor,' never cIloard to frit'ndly vt'ssels until imme-
I hîîtotv ttr'fort the' aîtproaciî cf -an eneiny ; they conîti bc fixeti
at alty dt pth itens'aîi t'p surface (n'hile inechantical torpedees
iu,'r hé situateti îirectiy or ie.iriy in the patis of a passing

a hip)l, and tiy iniglit lw reusoveti with as suuch. safety as
i at.'ntit'd their application

'Vhere irere tn'o distinct systenis of applying electricitY te
th.t -,"ltlosin cf suttîuîaritie mnintes Tihe iiiest simple was that

t il vit(, tht plosion is matit dejlitdent nîton tht' comjîle-
ni orf thte electrie circuit by operators staticîset at ont or

",,lie posts of obtservatiou ont shore ; sucb a systcni dependeti
ilowever, fôr efficiency, oit the' experience, harmoiius action,
and constasît vi"ilant't' cf tht' oltorators at thc exploding-anid
otserviîtg-staiois, anti %%is, inor"ovt'r, entirs ly, r..elesi at

nsgh-lt, -al in ny but cicar wvatlier.
'File otb,'r, whit'h miglit ab-n bc sed ini conjuction with

ithp for" goinig, %vas that r S rIf-actiîtg in-s exloi0et cither by
colisiontîriti the ship, iît're)ty circuit ivas coniffetedl threugh
the .11 lo,ed fuse, or by the. vt'ssol strikittg a circuit clos r,
w-ht'reupon ejulser the, mine, moort'dl at sortie depth benacatiî,
n'as at once lircti, or thii,-îeetsssry signal %vas given te tihe
operator on shore

Cointinenital nations hiad folloîred in our footstepo., lu provid-
'Dg tht-aîtelvt'q wîth equipansentq for defenisive purposes by

1 qubtmarine mines, and the Dines, Swoties, andi N orwegiaus,
litat pursurd the bubjeet of suhmarine mines n'ith special acti'

vîty andi success.
lu1 thse Unitedi States the subjet o! tihe utilizatien o!

clectricity as Rin exitIe ling agent fotr war puirpoes %ras beinig
actively pirsued, 81n-1imsportant înlrvunst u exliloding
iînstrtientp, e-icetrie ftai~ nt oth"ýr autîttances fial brcen
nia:t ley sinith, Mariner. 1h11i, Striedsiuger, anid otiiors already

uns tiuitJ, t ntl-u mts indi vttii liai1 ,ontrihuted muore '-""Or*
tantly w. tit dv tlti-i.tti,ît cf the service of suhîuaris exPi.-
staons ti attn,'a .îo thte Iltîstri Stitt's- Eigitît' .1'1.

hlus ratito t-iof atîal restults caple or b"tlng pbtiie. it
tiarfuire, by suijtnarts cîterattons, ltaid iititerto be. nl very foe
but cf te murai iftct8 of ssstttartnte tnes- there .ist(t aiready
beotu abîttiatt ilititratoti.4. lut thte %var esrtiett oi for six
ytars by the' Elînîttro of lirtzl antd the 1plisic orc 'Jrtguiay
and the' Argenttin(, Bt ttbli. t ' PIaraîgttay, the latter itiausagest

by -.sr.sn-tii f sttbttîîrttu titiles, te keep at bay, for tie ichole
Itrioti, tise Brazîtliiut liret et ftftt-s't ironclssis anti ssty etîser
inou-cf-star. lit thse Rus.'tks war stibiarine mines and
torpetices werc a source of coîtntieti apiîrehcunssuu ; tant ie
Frenchi naval snipt-rierity n'as paraiyzci, ti ing the France.
(acrtiaî n'ar, by tihe existence, or reputed existence of maines
iin the Elise.

Tite aipplication of olectricity to the exptlosion cf iailitary
ines, andi te the deniolitioit cf %vorks anti bssildtiage, liati

bronus f gie.st inîtortanice lit reccut ivani tult exltiestsiig andt
f.scilttating the work of thse mîilitary eîgliteer. l'iiuspuduty
%-ithivilihchi gults, carrnages, &c., n'erc dusabieti atnt destroyeti
by a sinail laisuty cf utien %vite latiseti after tise sileîîcing cf the
forts at Àllexandrta, illustraioîi th Atvatauges et electrical
explodîinq arrangemenctts, cominhîtet n'itii thse great fttcility
atii.rdet for rapiti eîetatioiis by tihe )toinr issesseti cf sioveiop.
iîîg the mn violetnt action of gats.ctten, <lyncmite, t-c.,
tîtrengl tise ageîîcy of a detenator.

lThe applicationt cf electricity to the explosion et' mines for
Lîud tlefusnces during active ivar n'as îîct ais easy operatuen,
ittasiucl i st tot ly the itreparatios of the mines, but aise
the coîîceainieîît cf electric cablles anti ait appiiaeces froia tise
esseny, esitaieti great difficutties, -tntees the utessaty sirange-
istents coulai, hsave beet niatie in amptle timo te prevesît a know.
lcdge cf titras reaclsiag tise etueuny.

Butt fen' wordi necti ho said te recail teo tsîntis of Civil
Etiglueers the facilities wici the er pîcyntett et elcctrieity
te explosive purposes affortieid for expietitiîig the carrying ont
cf inony ]cillais of %works iniii it tisey were ittsmediately
ituteresteti. Ele'ctrical. biastiîîg, eaiteciaily lu combittaticau

iuc rock-borstîg nmacintes, hait revolutuonizeti thle elseratuen
cf tunnîeliîg anti driving of g.siierit's ; anti, aitîsougis isi onu'-
nary aiiniug and iquarryssug ejîcrustîcas tise islitionaî caist
itîvolved in theo eustoyusent cf fuzes, ceasiocters, anti the ex-
pioduutg msacine, %'as itet uiîfreqîuntiy a serionts cotisiticration,
titero esnr, even iu tisuse .trccttoîts, mssny occasions isn tihe
Itelver cf tlriuig a niitîhier of shots simiitaiseously n'as cf great
importance. Therc %vas lifth, dutshc, sitrteover, ttîat .sccsdeati
iii Ilitiii.g tud tjîr' st rui ho cois.tqOrahly redssced sn
number, tl t, k.,tiil 'bltirng wcrc msore frequent3' eas-

'lise cotiveiînceâ liresetsted by lectiscat ttrsttL arrange.
ments, nder e 1 'ia er"tssa i îs ws're untcrrsttttgiy ilos.
trateti by a nevl toc'di at tise iici cf R. largo screîv

.steamer at Kingmort, sn &otan.l, wltsls n'as reccutly acco-
plisiieti by plan2utg sîttali charges cf diynamiîte in cii 'vetge.
blocksa slotg týc sides ef tihe ks'el, sand exploding tiscîn in vairs,
itysraulic poiver beiîîg îspplics at the mnenet titat tise last

w-denas siset an'ay.
lis tise tleepetîing of isarbours aist rivors, asnd ia the' rernacvai

of natural or artif'ictal susbmergeai obstructisons, the asîivatîtstges
o! electric'fsnung vere se obvions tisat extesti rtereuces te
Oiset n'ere iiiiiuccCsqztry.

A sistitute for eiecrtctl-tirtg, iîcis lilal beca appliet
iwiti suces te thte practcisxsiy sitnitauseous tirtisg of severai
charges, cetisistel cif a simîple tmodificationu ef tise Bickford
fuzo, %Vlsich, isist-at. of bnnssang sioevly, fiashed rapsily iatc
liainte tiîrstgiett its lettgti, astd faotice isat rccoîî'ed the name
of instantanuîes fuie, or lighstentng fttcc. Tise fuzo burîteti at
tise rate oif ahtsut 10v fect lpor second ut it ati the genoral aji.

earanco of thu orttuary insisutlg.flizc, hast iras tiistuutgusishet
lein the latter by a eoiosiretl exterîsal coatisng. Numerons

leugtis of titis fuze xeore reatiiy cossîiett up together, 80 as te
ferli branchses leatting te diféret sisot-heles, ilicis issîglît ho
iguuiteti tegetiter, se as te fire tise holes almost stmultanecusiy.
lu the Navy titis fuze was tîsual as a uneans of firxing suaaii gun-
cctten charges tau bu tiaroiv by hand itt boats svhci titese
engageti ecd otiser, tise fssat beiug fîred troîn the attuucking
bat by means ef a sînail pistol, iute tise barrel cf which the

extremity n'as iusserted.

.11ise, 1883.1
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ON THE ST. GOTIIARD TUNNEL.
tîY IlEiatai. E. ~ 'iL i 1 , » L'Ea .

A t'aiwr rendi itefore lte Iiistitiiiîoîî ut Mechlauttcaî Eîtiiiiter., tE:tg>

''Te lireseuit papler is itittdel to give a brief sketch uft fli
iitimlitois entil-ioyed ini cetttrul-titg antd workiutg the greut 'l'susi.
litl pzerciîg tlie Chaitn of ithe Allis on) the life of thte St. Go-t.
liard iailway. A plant of tite uistiiet passeit tîtrougli lIv tue
tunnel is given ini Fig 1, l.âge 164 , aind fi section of te tunnel,

1 iitl tite overlyittg rocks il, giveat iti Fig. 12, P'age 165. 0f tep
upproawltes tu ilio tunel oit cIter side, wltici poasess îmtany
pits of great iîtterest, fie aiccoutit, nuil lie aiîtemp1 ted in tue

lIrîem.éit palper ; lbut it is iiepeil liat titis ttauy bo given in a
future commttunticationt, i0lîteli ill alsas deal witi Lie impoîartantî

%vill ho coiîcerîtct acitît maLtera of tuîistructieît oiily.
iTite subject itîay bu cotuvet'ieittly divideit ais foll'îws t

1. Geiteral lîSigtt.
2. Motive l>oiver.
3. Air.Ceîupressors.
4. Beori:îg aîie.
5. Iteutoval of 811011.
6. Ceat.

'Tite lntînîil forima a btraiglit line iii plan, Fig. 1, p'age 164,
lîvtga total lengti oi 14,100 utetres (about 91 utilesl botiveen

tIi otiruportal at C"seliteiî and tIti soatîerat portal at
Airelo. 'ite former li ai a Iteiglit of 1,109 metres aibove tîte
son (aibout 3,6401 feet>. andl titi latter ef 1,145 mirtts (aibout

13,760 fi-et). Froint tIte nortuteru portaI the n riscs witlt n
gradient cf 05 lier cent. <l in 200), te a point 7,801 nuetres
Iwithin tIhe tunnuel %,about 4*9 utiles), anda then rals towards
the, seutîterît portaI witlt a g'radient beginuittg nt 0r05 lier cent.
thonu ehangiztg te 0'2 lier centt., anai etidinig ait 0-1 lier cetnt.
'Tite trigonointrical aid otlier aaetbods by3 wliic t (la centre
lisse of tIse tumnnel iwas *ignally ftxed, aind altercd tei dairing
conistruction, ivill atot lucreý le euîtere i upout.

It wîll 1t-" acu l'y Fig. 1 tîtat thse actual carniage pass of the
a St. Getîtard lies couaiderably tn the n'est of tue tunnel, and
i ait a rutl griater elevatiou, tatiely *2,114 nactren, (about
1 6.940 fuact) aibove tIse son. IL was at liraI proloseal te carry
1 tîto railn'ay over the ptlans of Andertaatt, unit for soute ilis.
1tnnce furter silu the vauuey, auud te piere tihe mîain chuaint with
-a comparatively suhort tunnel flot far fronut tue pîsss. Titis
1tunnuel could hîavé been ixecuicadliy mnaus of sltntfts fromt
abore ; luit itwnas fonind tîtat thse plan would net have resultedi
iii aui' truc ecooiny. Thet propolaI belongs iii faiet te tlme
îperioîl wIesà tere wvere litill muany aa'li aoubted tîte practic-
!abiltty cf cbîtsirnetiug tunnels cf suris a lengLIa as 9 miles.
iE»et in 1859, M. Flachiat, iii lis n'ork 1'De la Traversée des

Alles, nlviseîl the gîinig as» cf the ivork alrendy begaîn ait
Mont t utis, andu tute sutbstiîtutiont cf a bhcrier tunnel at a
hsigmer level. Ile evem uauîtauîted tutasr aIl the Swis puasses
iight be crossed l'y sum'tait ntlsya a luriglit cf say e2,0"0

ior 2,10îU tetres above thte ara <65o10 Io 7t,00 ft t. tBnt the
1conitions cf cluinate fort-id auy stncl atteuilI. Tite sn'w lies%
ifor 3 te 4 inoiathq ef thte vear nt te leiglit of '2300 fe,.t, for 5
te 6 monthat nt a hietlit cf .'33091 fi.. aund forS8 or 9 moutîts at a
lucîglt et 60tH1l te 7110'I fi.. At te level cf 2300 IL iL atteins

everv witer a delîtî of oî'er 3 ft. ; nt 35010 ft, a dptb cf 6 ft.;
ait 45it,9 ft. ýr. -. 1 aIlrdoiliieccîtia on1 the Monut. Ccuis lits-) au

1average deith i-f 11 ft. ; auti nt 500(l ft. a deliti cf about 13 ft.
lt additionu, tIi. nell.kinowtt etl'u.-t cf siueur drifts bas te li cou-
sidcred. At hieigluts of u' to 601111 fect a sterin %vili fefii
drift tIse snow Ln a dc1 îîh of 5-s ft. or mort,. Stîch iuasseï

jcnitinot lie .sttatrkcd l'y te stiow jîlougu, anal cati only lic ne-
rnoved l'y bia labhouir ;,tviichi ohviensiy ceuld, flot bc olbtat;iàil
te aiu extrt sîufficienttoL keri- clear an ertiany railway, cspe-
cialy as suru dîrifts unay ceur ait nuiy poaint, and anon' stors ii
surit regiouai soisî'tiuce.' last for a n'cik togetlier.

'rite cover uug iti et tute rala3s y gallenu;, as liractiseit oit
Lite P'acifie lise ncrosa Ille Itoc ky Moîunitîus, aveuil net solve
tIie îifculty ,botît oii ac"otuut of tritnuelsî grester cesi. ot

*constrîtctieiî iu tait case, andl freont the lat that the liftinug of
trains te s luiglier love] içouiii largu-ly anduit pniiîtteutly increm.e
lthe ceaIt of tauilage- lit the case et theu $t. (;thlard lutte, tIse
esuîy 'raictical *juîteii aas arbetîter it sîtotild bc continucil

vr e p îlain of An'iernustt te llcaapenàtltal, ait tlie lieîglit of
about 4,s510 Et aibove te level ct the .sca. Tiso ttunnel weuîd
tieui have lisa n lcugLIa of about Gij ilies, sayz; miles Iess tuitan
ils lcngtli as miade. But titis shtortcning ot te ttituril wouîd
Plot ltavc otn'ciglieu te dîasadvar.tagcs due te iLs htîgler levcl,

lis iniiaite' ailove. Al n iiiedfte pu.itioîî Ib wee11 Gos.
vlieitei and 1 IlosI>utitii.il woulîl siot have .slorteneed the tunînel
by aniy tituiialanulit. It catlot bu duubted tlLtee. Llîat
te liue actualiy clîownt vaâ tlie hest for the St. Gothard Rtail.

iîvat. eajîecially lookiniz to ils grent imnportanîce %ith regard to
the~ trîie of Centrai Europe. Fur litses of lems cousequelice,
andi in more soîîtleris latîituîdes, fi higlier lovel nîight of course
be adîvantageous.%

The coustruction of tlue lonig tîutnel lîaviig tuatis beeni decided
oit, fusil t attual trace laid out, a contr.ict wa4 entered inite
witlî Miesrs. Faîvre andi Co., of CGeiseva, for the cornpkîion of

the work. ln thia contréfct il; was provi*Ied that tue tutinel
.Niilit be compîletetl wsthjtt îight, yeurs. T'itis turne is taucli
alLorter thita that occupied lit thie case of Lte Mont Ceuli''runl.
itl ; but th.ut was blasted by gumîpowder inbteait of dynamite,
andt the' loring mîaîchinîes huit .il:o been iutl iniproed ii the
ititerral. As a inutter of lsdt, the tinte oteupiied w%-as about 91
years of continuions labour day isi-l :tighit, the work liaviing
beest comioetced in the sumniur of 187'2, aand cottipleted towaxds
the cnd of 18$ 1.

It wciuld liave bcen possibi.. te mitl 'ine shaft near Ander-
matt, at a distance ofaibeut M~ hilotine' .. s (2-2 utiles) frein thes
itortiteru portal. Titis shaft would have bouts about 300 nites
deep (say 10010 feet). It in obvions tient little would have
bien gained Iuy this stepi, and lie ceutrîctor tuever entertaincd
the pioliosal.

Tite netual tuîethod or ilrivzng te tunnsel is sImien by the
section Fig. 3, Page 16$. and is knowît as the Belgian inthed.
A lieading .1 (it Gertiati 1'atstollcai) w.ls firit drivea at the

top eof the tunnel, '25 mettes broad, awl. 2 :Î: mette% IligIa %S2
ft. square). Side %%idenings Il B3 were ten made on eitlier sido
efttIis lucaidine, se as te complote the wltele trois of the tunnel
<Calot), wluict ivais then liuid wita brickwerk. A bettein
cnt (.:OhZcusehlild> %Vas thotn made lia tîte 1ilar. extendiug te
tIhe bottons ef the tunntel, but lying aliniost whlly oit eue aide
ef tie cenitre liste. Titis was miade in tive cîtts G and D, and
wltctî it wvas comnlleted, ait abutinent (Sirosse> was stili lefi. on
eada aide, eue of tliens iscît wider tliau tue otîter. The nar-*
rewer ene E, iras tteit clcared out snd tite sides wall put in,
as siiown l>y d.îtedl lises ; andl a single lite ef rails was laid,
the layiug ef thse second lise being re-ierveal for soute later
îîerio1 %Vlton a doubîle Honp shoulul be mtadit ecessary by the
iicrease of tue tralii. Titis lîewever %%as se large, freont the
lhrioîl of oieittig, that the second lino is, aircaity beiîîg laid.
A drain F is ot ait the cerucr.

Th. rocks iaseil titrough ini tIse tunnel llve IR-en dvsbli1
as follows b3y the eliial g.-ologist, Dr. Stapif, takitug themn ini
orcler freina tiie north ettd,

1. 'The " Finsteraarluorzi laissiv,"' A il, Fig. 12, l'aga 165,
whsich is granusiie gneiss, vury liard andt comnpact, aîîd exteuits

for about ouue.sevett of the distautce.
2- Ti'te l'Vrserz 3tule,- Il C, wiuiclt is encisq, rich in mien,

wiuli iuterveuuing quairizese anil greenisla layera. Tiiere was
soute amuiot of water in tIti: rock.

3. Thté «' Goîtard oaav, f pure gnieisq, Cý D, tIse beas
isttersectitig rhb' axis of Lise tunneîil at a Iigh angle, attd occu.
pylig about otie-liaif te total leligtli.

4. Tite. "'Fesin Ntuldi-" 1) E, whielk is mica %chist, eccupy.
iusg orie*fittlt of tIse iengtli as; the soîtliern cend. This rock
varjed usuels, ani yield a goodi deal cf water.

Trite wltole of tîte reck Ilay in beils nearly at riglit angles te
the axis et the tunnetl, aind was favourabt both for boriug axna
blastisig ; except tîte graffite, No. 1 aibeve, andt a length of
about 40o yards of s.rpMnie, sitsat -cl about 5,300 yaurdzi rIm
tlhc tirtît entranre : tiiese proved v. rt. liard.

Tite uas al%o, abeat 2,S*0 yardis front tli6 fnat eutrance,
a letigth of about Sr5 yards ait F. Fig. 2, wlivre the gneiss
cliangeal ilito a spccica3 of cliac .Tii became kuown,
dturiîîg te making of the, tunnel, as tlir «« îre.ssurc.Icngth '
(D)tîck.paxrtic). andi gave grcst trouble by coli.ilxsing. Unfor-

tnnatcly the critical natiuîre of titis cluîy nvas tiot ait tirst reccg-
niseil. IL wma wçorkel tty the llcîgian nietho-1 dern'ribcd save,
divng the licaiig alilk. the toit- but lu itis coroplessible
inatenial sL wtuid have lîcen botter te atiepi the Cerman sys
toitt, rniittgii the ftrlit lirading nIon- the bottonst, andl makin ,
goail te valin 'on cacit sale aw; the worlc îtr.ceedeîl. lnsteai
or Lh is, the arcli at te top %vas first put ini, and thii having
ne preper abauttit or creîfs-tie, gra'luaily %prend ait the
springings and, lct dewu the crown. Titais irst rep)air atten ted
werc net sîîficicuatiy systeinatic, aîîd the ]en th centiuec te
niove andt cellpse. It n'as fiually made Scr by walling of
great titickness, andî capable cf resting Lte extrordinar
Pressure.

[Junte, 1889.



À2ND 111E INDJSTPIUL AICIS.

k ~2. Morivi Pwt. :
'fil ilsttI v.. Ilowt'î- a louat tdaof tIîtî t untnel %as ftiitîlet

b>' tt strctiti 4 Ii thte ileigl~tliIititoo-l, lent titi conîd itions %vert
1vItI ileaîs theisie îî *.tt the two (-a'.-. A t Airola tbfe only

livailalt ,ource nt fiat 'va- thte Tireiîîeli torrenît, fruits ivilich
île îttjI ils the tl-tpt bl or svintt.r sontietisstes fel1 ta t200 c'i itic

st %v.,,. I -'sr to le-id titt %.ttt-sr (roi a vertic'al lieiglit of 181
Iiîttles (51#1 (t. a soleil a iît.d, apllieti ta poisers above 200

i1le1 , as ve'r% rare, andi oicezLiutts great Itractical tlitlicuities.
11.1Sîthe ttic vîdiin ta it-ahage ils the pipets tulietr ticli a

pri-aurt, th. Iiîb sie.tI tof tlte liisuilti-, sater, alla euîvtttuelitiy
orf Iii rt-volVilil titiIIbittes, forais a serions evii ; silice nu)y %vaut
oif éîdjttl inesIt or itift'rt'r wvorkiiaîîshiip c:î'îseï groat utisteadi-
il -. , ad conwîs ettt vrtar antd tear. TIhe wçater at sutih speeds
lias ait extraorditinry, ellet-t oit botta cast tuîd wvrouglt irait, aîid

et-veî ut steel, uitling tholos sssta tînber of stialii hûles, and
reziîltrisi reîîewal nccessary in a few% ittitits. Titis t-ifect im
ujqî.,cdî ta ba istue ta exîdixatiosi, btilliui.ttetl b>' impact anti

1-y the air counîîîell iii the seater. Substî1uently, ili 1S74, a
lonig chtînel wsas con,,tructetl front the Bedi-etîi '1hai, su au ta
diio a seicond soure of supptly.

At ( . ctetien the tnîprly was taken front the Ueus-; with a
lieti of,.I3 inetret %3ii (t ., anti the lhiliîl.iîîîtt suttilly 'sas tramn
12(tu to 2000 cubie it-tri-s (42, 00 ta 71.1,0hOU cttie fit ) lier
t.enn.L The liniver tiîus obtaiiied, auioiîtitig oit the %vitale ta
151ui 1.P. at GéXsclienen natal 112(l ILI'. nt. Airait,, wias :sadie

tu netuatc turbines tiriving high.spîeed air'eaipressors.
iAt Airolo tlte turbines, orîuginally tiirte il iti mber, %votre

1 uiîiiet iîy Escier Wyâs and L'o., cf Zurich, aiîd are of the
1 >vpùe called le tanigent 'vite.'is " ss'itii vertical sIi:îft.t. Trite diia.

litf-ttr as 1*20 intlt <3-94 fi. t, tiîiekness of meuleai 27'7 inilli-
uîisis t1it9 ini.), aîid ajîi-td 390 res'. lier min., giviîîg a tau.

*g,-sitttl s-cieciy oit the outsidet of '24'5 mt.tre (Sas 3S ft.l peir
Ft.Coiitl. Titbe wvater is joasseti tiiroin,' a Jiîtributor svit)i guidte-

* lîk.laviît live orlce& nv oi violt, cars, be eloed by a
cîsrvtd s e-ae. Tite distributor anti glasle-biades rire of
bironize, Yhich i lu titise cases Iasts five or six tbases as long as
trout or stteel. Mandith le distriblstor ta a lop-vaive, comspoed
tti a iurinciptal valve liaving a secund andi sînaller one in the
ce:itreo! ut. Tins sinaiaer valve la open ed tirât and closed lat,
ait- 1 tit diminlibhtes lthe bilock, cccasioried liv startntgýý atîd

.tlltîîtg tite aner ou aider su itiagi ai )resre. 'VthLpivot of te
ttîrttte rest% ont foUr lisses of hiî~d bronîze anti ta-c cf b.irdenaid
ttst*l, :lt jttîlîsliet. rThe sturfaces it contact arte one coucavo

1tt .11 t' Ili ther colîvex.
At (.,sciist tîUi turbines %vere on it e Girard systein, ctou-

I *nrictuti l'y le Rtoy andi Co., cf Vecvey. Titesi' have htorizonttal
.is t recvive lthe watcr oit a potiîon onti> cf titeur circuts-

t-r-titcc. Tite %vnter passes tltrotîgii a <istribtir svitit -aig!it
-*rêftcs, rezillaîed l'y actreular valve plilted aubalde tige rc-.alvtng
croivii. Titbe slteil as 160 rer. lier min., t nutside diatueter
2 4 iatres ý7-s7 fi.> aîtd tie iguillber ut vastes Su. 'VThru were

.>rtgtttailiy titrea of tiese turbines, ecd titg SiOUJ litres pi-r
etîttlol %3b colb. ft.p, aid ecdi gtving, a nett posrtr of 25u H.P.
oit 1,1,76 liCe situiliar turbine-s virt, atîtic, eacdi ;'05 mtares

otLitte ditaîicter tIG-513 (t.), aud cadi usiitg 45t) litres (17 cubt.
ft., m-r s'condt, m lits a licad ai 73 titadri-s o239 fl-, and gis'iltg
*iîs., pIoner nt tic shaft of 325 11.P>., at 7(m rcv. lier tini. A
-tittilar pair a-aire lixeti at the saine taille at Auralo.

* At Airolo tltrc' sets cf air.cctpiressorg, tIt-c in a -;et, %i-are
t rrtt'l in 1873, by te " sîiasnie tic Conistructiotn le of
(;eiicv4î. Tiîcse aver,! of tte (Cllationt typte an:d ias nmade Nritlt

tîut-ei.-uîgatlcparlai, ai or ta reduce tie h'ttle of revai- ta a

fig Vt,'îlre sets cf coinî.ressors andth tut oinec turbine-s wetr
tnioitmtetl t su.,cssict alcng the sloop, Figî. 4 tu 6, l'âge-s 165
Il'-!, stît 172. the cozmîressors C lyii, hionialiv, %çitiist te
itîrlîtînes 'rt- vesit. Ablive etdi trît a tr.îtlstf
1, eirry'itg a icvî-i idit-ci Il, whtich gi-ana ittai a Itetel lîjictu

oit 14. vett-al, tutbisil -slluafI. Fi«,, 5 At cart% end, of titis
* -ait 1, -lat ils liste. witit ne, it attatiier htorizontal 4saIt 1, itav-
isig limier et-ks ait 1~21l", ta wicî aire attacheti connection
roda trm t)te titrer- coîîitreaasiog cylindlers Titcsc .haft-ý

'atbi cîtnecied wiUtii ia îtf > clutclt.gcar V. Fig.
4, su tîtat cite cr blatit sets of com).ressa.ri caos bai %vaiketl as
deisircil.

Tite- conîpntssont, Fi&. 6, P&F#e 172, arc dcnble'actiig, andi
îilicd patrailel ta cadli other. rite pistoit.rodS N paSstrOlgît
IlijU t-tits of tic cylinders, anti are workcd by cotîticcttng.rods,

il trai tite titrei raitks. 'Tite tiinettter ci' titi t-vliitters is
(i'4 m . (18'11 it.), itu the utrokeocf tlioîpiston 0-457(17-72 iii.)
ii nta. 390 revalitione lier tsoint. cf the tttrbinei gi ves a toitist
pîstctî.sîct- of 1-35 ni. pi-r seccond (2d6 It. lir allit.). 'Tite
pas-itit cf the crsik-ï giveti a utîifarttt mtoa t mtiît tieti'i
îtloyîîîett cf a gai'ior.

To cool the air daiig contîtressigan, two iitiuls are atinp-
tell. Iii tue liant Plîate te cylintler is ljiovideil a-iti a jacket,
in %witicit tiiure i.; a conutinut circulatiaon of ccit at-r. Tite
poistonrard N lsa :lso tmatle iitîli, atîd carrtes witlîiiî it a cop>.
lier water.îubo 0, uîîi.î Indire dianii. (1-57 in.). 'l'uts tube,

a'iii is cuti-i nt t'dsi-lte litas, liear titi lttitîdie, -a collar Z
nutaîdle tt, cf diaimîcter t'qtui ta lt,'- bore c! the rude, wisîch it
tiieretoru' clbats. Ot t'ac'ts suId' ofi titis celiar tint ralli I- pierceti
%v-iti tltreo hales coitinusitcatiîtg %%tlits thitinîtericir o! tite ipis'
tait, tdons puttiî a t cniiitutticatiot the atititi- s paces iinr
the îtistott.rod N, ait enUtier side of tite collar Z. A snaali fixed
tube Q passes tîirouglt a stîiffiig-b.ox itta titi wîatt-r tube O.
'rite coid %vatair etîters titrtigi titi tube Q, rettîrsts frcmr tai
atîter endt cutsitie tue tulle 0, liasses tîircîîgl tae itîterior cf
the plistonî, te gel fruits one aide to te allier of fltc ichar, Z,
aitd relurîti ta the pille Y. wiiciiece I. is cotîducteti asvay
thtreugli a flexible hiese. By titist mut zti rfatces iii contact
wvitb tho cotopresseil air, botit inside aîtd out, are kelît aliçays
cool, whlatever the blx-où ; antii if tige air be i ry, nto oiller cool.
ing -arrangemtent is tîact'ssary.

Secotidly, tigelte are twc spray injectera fixeti ai. ecd ortic
tic cylîntler. The mater for tites is filteredt first tîtrongît a

sauti lilter M, Fist. 4, Page 169, atîd tteat tîtraugit, a %v-ire sies'e
itato a -ar-eîr N. 'Tite abject of titis filtration 'is ta get ridl
cf the fine granite suit loaitl ia Alpine ater, atîd sa to lîravent
the wcar of ltai packinge, &r. 'litie filtprei ater arrives at lte
compriessors througha the piples le, pasqes tîtrougi lthe air'vcsseis
E, is conipresseai b>' a putapb attaciieti tu tc crosshcad cf the
compressor, amîd is forced a-t Fine spray intc the cylinder. Tite
volaile of injecîtli nater la less lOtait "'y part of the !air iiseti
'ut tg satine perioti. It iasses %villa the coiuilîre.usetl air titrouigi
the exhauîst Se Fig. 0. and trotîgît tîto piples Re, ta the large
rt'servoirs slîgowîî in Fig. 4, Plate 9, aiter tic water is dellpc.
siteti.

The comnpr-asors ai. Goscliencît are sitîsilar in arrangement
ta tîtose ai. Airola, andt litîve (lie saisie nîctîtool cf coolitîg tht .
pistcon antd cyhititer, The>- %vere mîalle loy Maessrs. iB. Itoy attîl
Co., of Vcvey. Tute turbines make 160 revi. anai the driving.
sitaft 80 n'vs. lter an, lte diauneter af lthe cylintvr is 0-42
metctre (16'5 in.), antîtUi stroke 0-65 (*25-6 in.). Eacît set ot
bn-ec comjtressors avili deliver -1 cb. m. (141 catb. It.> lier soini.,

tomrc set te 8 alîns. total. The pistait ptal kinîg s lormnet cf
taubrne igs, wsti a ste'sce lintst-en tigeso teichis laIilta

a-iUi ssater tîtrorgith a bule frota tue iiisile cf th piston. Titis
walcr ferrois a liquid îîackinzt, aud nit tite ,-lai tintae coots the
atts cf tite cylinder tluriîigîîie iîtroki'. Somai af it alsa eis-

captes past lthe rings, aitti euîteritg (lic cylitîder lakais the place
of the spray in cooiog ltaeci etîresat-d air ;for itis Iurpose it
in raîseti ta a iien presr-surcltesa tec sar>' 1.3 a apeciai Patisu.

At ecd e'nd ot titi tunuel two gncîtps ci' coniprmsots irere
atdi-ti in, i-'dîrtian IS75 Ia the tarce sets cf corapressers first
laiti dan anti deàcabedl nbo-, ;the trer of the latter Iallttîg
slic'tof ttc rwiquircîii'uîs of the wo'rez. iialiy, in lthe $uto-
ter cf IS76, still larger poiner bein", requuireti. twrs-cliîer

iuairs cf large comptessera o! iruiltûvel. toustructiou %ç-tc la'i.
dowi itts t rait buildinîg.

(71o bc CO)eiltuicd.)

A Ct:AtTr ailiaft. lveilghtiti 2'2 tons bas bei-n cîît ai. Hurri-
cane Islantd, Mainie, an(ti takeut ta P>ortland oin a î'essel, wriîir
it iras loadeti oit fouîr ilat carit, nut i, ta bai carrieti ta W'aslting.
toit. 1t is ta lie a . a lthe grent %Vai-ltitgtîit muonumentt.

Tîtîî'îiî:Ate.- iaeEiglislî Mcchaznic reuttaris .Besitîca cii-
trlcai raiiarays îrcîter, Ihere tas a probabiluty dont I'rofesor
Fîccming ikin's 3y:steni t oflellblitrsgc iîlle before long, bie

paialy Ici-ted on a w. olkitg m1tal. lt diifuir freont a rail%% ay
uniaigconstrucucti tî metallie câbles stre-tlicti on tnbulating

po-s it-I sections. thi-se nill serve as the conduclor cf the
Ocurrent, .,nt as supîport for lte tuat, wiîcit ivil couusist cf an
electro-nuotor as ltai "'engine, t ' ait. et siîitably-aiiaped cars sio
the passezîger or goods c.trt iagca, the traîna beuuug coupfedto p
sa as not ta bai longer tItans a section. Tite current is supplicti
lîy adynaînodriven bys stationarycngint. lonanîtodillcaticn,
Prefesior Jenkin uses trougn.hike cosnductors iiisîcati cf wire
Topesl.

Jullo,
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AND THE INDUS1'RIA]L ARtTS.

Attention or acknowledgnut ...................... 0
Train or Engino entcring Scction ................... S *
Express VassReiigcr Train............. ........... S S * 1

Omiary Vasscugcr or Empty Carriagc Train1 -- -- 0-
Ligli4, Eniginc, or Eugin3 nud Break Von ............ * S _
Exp. ess Gooda8, Cattie or Fa Train ............... * * * *
Fat Goods Train ............................. -000
Ordinary Goods, MfineraI, or Ballast Train ............ ~ 0 & 0 j
Bank Engile in rear of Trsin.. ................... O S - 0 O c
Signal Given in Error 'q......................... .* S S S *
Take off SIoL :-T'raiu Waiting..................* *b - S * S
Send Staff :-Train Waiting....................S S -0 0 - 0
Blocldng Bock Signal....................... ..... 0 09
Section Clear, but Station or Junction Blocked. .. 0 O - * S S
Imperative Obstruction..........S S * 0 0 S -. S * S S 0
Shunt Train for Fat Train to Puls....... 0 * 0 * 0 *
Stoe and amine Traini..............S * 0 0 * 0 0
'tain Past withont Iot box in ads'ance... e * * 0 - * S * * 0

Tail Lamp... ( Ioboxin rear ......... O ** 0 0e a0
Approaching Train Separated........ S... O 0 .... 00
Opening or Chesing Switch ......... 0a0000a000
Train Running Back.............* 0 * * * * S
Train or Enginc ilunung 0d 00 00 - 00-away Forward ... f *-
Inspcctor'o Signal for' 00 **0 090

r1catiug Apparat'ýxs.. f
Testing Slot 0000 000

on Signal .. f O1Oê

"THE COME INATION OF THE BLOCK ANID INTE-
LOCKING SYSTEMS ON RAILWAYS."é

Bv HENItY AnvanIt DIBDIN, M. Inst. C. E.
The subjeet whieh wa propose this evenin j te briug before

yen, may, at first sîght, seem te b. one whic belauge wholly
te tie demain of practical tailway management; but, when ure
reflect that our engineerin prfcin in* its adaptation cf tie
grat forces cf nature te tth e bnft cf Imankind is a very tes.
îoulsible stewsrdship, se ta speak, sud when ire find, as but
ton etten, tiat our application of steamn te the migbty higb-
irsys of this age is accompanied by a constant sacrifice cf life,
it is surely incumbeut on tie engineer te adept ai measures
tllat avert whlat are conventionally called railway accien1s, but

î hich, ncvertheles, iu the greater part, occur from thecreti-
cally preventible causes.

We would premise that althongh (es is on)ly te b.e expected)
ail appliances for regnlating our railway travelling, frein year
te yea, are in a trausitionary state of imprevemeut, they may
always bie claafed-as regards signaffing-under tire chie£
heads, viz :-The Inte1ligence, or clectric signals, and the
Pemonstrative, er visible semapiore signaIs. With the
visible signale ffl classed the ixoints, by irhici trains are di-
verted from eue tracli te anatier, aud, it may bie remarked,
should of course bie wotked in exact barmony with the signals.

These observations will lead ns siottly te eue cf the main
tapies cf Our paper, xîsmely, the Interloclcing cf Points aud
Signals, which has, for the lust feir yea-s, fcrmed a subject
of thse deepeat selicitude te railway companies, sud has
cost tieru colossal amras cf money in carrying ont, but, no
doubit, irith the result cf saviDg still greater sunis, in compen-
sation for accidents, whici would have arisen a huudredfolcl
more had these precautians bcen neglected.

WVhen railways were in their early infan cy, sud the whole
subject was, as yet, an experinient tiare was, probably, ne
inducemeut te furnish thcs. aiçnais whici, in modern days,
ire have been forcedl te tecognise a tie wiole and sole safé.
guard cf cur magnificent steam reads.

Nevertheless, culy a feir years' eM~rience snfficcd te provo
hiow snaispen.sablewas sainecode cf visible signaishowever crade
their nature. Thns, oulooking at fig. 3, Page 185 we notice what
forued thse first signals on tie Liverpoolâ aManchester Rail-
way, in 1834, and whici, like tie Great Western signal (beloir
it) of 1838, up te thse proseut time, tumned bodily round on au
uyright pivot sud was werked by a man at the foot These
signal% it wiil hieo bsetved, giv. tire distinctive signa for
"danger" and "&Il clear," but bath possess thse great drawback,
in practice, of beiug seen by the angine driver (as hoe trayais
round tIre curvo at ajunction> frein tapidly changiug peints of
viair. Thux hoe mue thse board sud dise, citter, porhaps

j *a Pq~r reAd bfîr. tb. Liverpool Engineering Society.

obliqnely. or cîse gradually chauging from full against hiru to
ail r1Rht, or vice imrsa, just according te whiat portion of the
curve lie may be on, which in, obviously, a very objectionablo
etate of things. WVe como down, then, to what must be doemed
the most superior of ail visible signais namcly, the semaphboro
(as shown in fig. 4) aud which waa introduced on raiways by
Chas. IHutton Gregory, in 1841, althougli the plan of convey.

. me ssages by the upi-aud.down action cf the semap bore artm
buea en used long before, both by the French and ont own

Government, and is, we heliove, etili nsed for that purpese in
aone places.

WVe do net suppose this simple and beantiful signal-as it
now prevails cver niueteen.twentieths cf our« railway systen-
will e ver bc snpplanted. On loolcing to the riglit cf
fig. 5, this particular signal will again lie observed-somowhat
in pcrspective,-and explains itself ; the dise arm at the Ioft
doing duty ta the goods siding, (shown coming from the loft)
the main middle post atm relates te tne main hue, and the
lower ai-m on the right band is for the brandi line.

Findin ho'sever, that the, visible s,%na1, he'wevet ixuproved.
fel verfar short cf meeting the neods cf railway traffic us il,
increased, and trains began te follow eaci oCher in more rapid
succession, it bocamo a matter of pressing importance te, regu.
late the mixed goods and passenger traflic with safoty. ana
benco was iutroduced the Iltimeinterval " or permissive blocki
system. whieh, as doubtless many present will recollect, waa
geneTally effected by allowiug a five minutes sand-glass te rua
out between the departures cf mny two trains on tho saie lino.
It seon bocame obvions that thie I tiras interval" afforded ne
real safeguard in the event of the breakdown cf the feremost
train, or angine, aud thus, with the practical1 introduction cf
Cook and WVheatstoue's telegrph, in 1842, the surpassing va.
lue cf the electrie current ais a regalator, waa apparent, and,
after a wbule, obliterated every othor mctbod. The systcm
grew by degres iute the bighly-organisd Block system, aa
we now know it, aud substituted a defluite space between eacli
train on the line for the very inadequate and xniseading SStii1 e
interval."

Hitvinq thns glanced at the progress of matters up to the
-preeent time, oe. 'wU now examie m-ore closelW the prattcil
working et the Blecki system, aud afterwards, that cf the lys.
temi of tacchanical interlocking cf the points sud signala in the
hands cf the pointamtan.

Above may lie acu the Bell signal-code cf the Block
systein, as in daily sud honxly nse on mnt railwas,
and wbich, a s l familiar (we presume) ta mont preteut cen-
veys, by beats on a bell, tho premonitery intelligence which la
the forernner of cycry species of train-very often for iles
in avance cf its progresa-se, that the necessar pati may be
cleared for that particular train on tewards its destinaticu.

This. it will be seen, in almost a upeaking telegr%ýh, aud is,
in itaelf, no amall matter for a peintaman te retain in bi e.

June, 1883.]
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mary, antd ntaton iititidIretiq oi' tines iii a îiay ;iicvertiteiess, ie
lias <'tune t, he absoltt-lj ttdaiiaaittteacyîa orkiîîg
ai' ti-tilia. M Ilts bel a 1-ît til t.i are anîii.Ieînou0t0tt rqtiouiliy
by the ordittary j, -' tit ttl'r:jh, ahici mîessaugesatre
traîtantitit,] fur blîeoiktl iî fîraa(utu une I)i.ittstttati ta alioîtor.
Atîi stîli iîîrtlîî'r, lthete tire, Ili ittoat liusy signalt cabtîta, edce-
tri'-aliv aeerkett dl al-iîlttes, aIiti tue italieao tilt' itriiciplat

ncaiîîi ttsa ttiti t.î.akvtl un thii, su titat Vcd unîd every
train for eitii.r pLicu is -tînnioutîcîti irnt aite sigital-box ta
tiiltî'r w'thlitt uttîstaki , antt theo are', îikui, t t,îuintrattîie

allier enîttriviticcts fur dii-tett putrliese, su atoli as the ''tratu
register" Itooka, itivvitg oio fataaa elitries per ulteii.

For titoso ivio utever have bet ii a largo sigutîti'cabt, it ia
dillictitt ta realise wtata a babel ait tits concentrationt ai tue.

ciittiuitreaes- titerte îs tiv' baiy ciiukîtg of twetity ctais,
t'achi carryittg a1il lipurtauit ttlig't'- itr t ttt sîlver

eliîtttgitig of tavettt3 littie b,'lia, iit-r;tldiiii cuiitg traui-titire
;a tue îtever-ct-atiiîg aniidateîît raJket ai a hiidriiýd liavy
irait levera, as tey %tortk te pitan Signis, anti outaitie,

I ta tle clatur ai' sitontint goods.giards, atiî the tlîî ai'
seecl iigeigitie wîlibtles, at-ilst ever aud tna, traitns titan-.

ider aiaug tie trat'ks liait lte cabtin , and iut iiiiiitt wofil, 've
sia', t-ilder the ' uut âkilfiti and courageatîs afi us itere stîci
a niass ai compulicationts tîlaceti sîddeniy uit aur bantds tii cati-ttrai tii t 1it i8 iveil tha~t a skillîti, lîar.y race tif mcii exista, as
paiuttsnîii, wito, avitit clear litai and staut litart, patieittly

jwar, the great battin ai' te ri'alaay, froua inaruiiig ta itiglit,
iandi front niglit ta îîîornîng, ail the yoar rounid, andî wito have
a ittavy strauît oit Lutht mentl anti tîlysicai lacitittes, tind un
w1'toi tiaitts l'ies very tîcar>' te vsItolu baaety af riiitway tra.

veliiîg.
On agauin iooking at fig. te, it wîli be secît tait we htave as.

suxtiei fot black; stations, or signais cabîns ait a llte ai' rait.
avay atI arkýîi A. Bl. C. 1). A train, are avii say, wants ta
jtoedfrot A. The seiatapitare ltr visible Signails are, ai

colrse ta-1 begiti itit -lit " )iner' A tietil gîtes Bl atm
iba'at ait lthe eiectric bell, witlà B ackitoavie.ges by rejîcattng
Iil iîack ta A. A tdieu gives Il tu "l13t- ready" signal, as it is
cauied, and, as ave jita it asti-ia fronit the ca le, tins "-Be reaaltV"
iiiicatcs9 u ta Uintui at B -lIt tua order tind iiber of beatu
-the tîtiture ai te fiant uit A. Therefori', 1; (tue Jugé., i
assune, being cieati repeats A's "Bu ready lack ta bltoc, and

wirlu lie uaop,,, by baaaering fitls mait signai outId, ta I" Ail
det" as, say, iii fig. No. 4, antd lit' at lthe sainue lutte gaves Il

tara Lents oui tue houl ta siew titat the traint lies leit. BIliohn,
wltli aîotluer electric Instrumnt, avarks a diai.î.hate ii A's

cabin lta tbe uca-rts "Tiraitn oit file," aint titis neta asti stantding
remntder ta A, ln case lie tvaits sltortly ta senti anotiior train
an, tliat lue iîst nul (Io sa. B, it aiti tbc understoati, itas,
meanmiie, gîte titrougi tue Sautne programmet aa'îth C, anti 8o

lias C uiith 1-if thîrî' is noîlîîîg ta arrest tht' traiu-and S0
on la 1hs destination. But il dutes itot release tbue avarning
tuai pbate at A mitttl tue traini lias actîtally approacluet antd
itasstIl Ilis box, ai-len lut agitit arrks A's dtai.piste ta "1 ,itte
ri"uur ," andî dtus it a% ili liv sien, t1 ,ltttitu space as lîreserved
beta'en teé trahits. %Witi ttib modifiatitout litaever, suppîose
the traiti ftoist A luaipi'its ta Lie a sto ji.u p9ssetuger trait), uand
tirai-a tait aItute jlalfortit lîcyna C, it is t'try ciaienît tit il
açonli but miust titutdsir.iid tu keel. back anti deiay a tratin Rt
B an tiis avcuiiil ila. C, titerefare, liernait Il's secondi or
oloavitag train ta corne ait, ati vliatever ntatutre ut mat be, gît'.

îug Iitiuu aisa -,,;. 14 bell mignmi, su titat Il tiuenute 'gtaes lteé
tier a1 slpeiat iatttau aï to tlt, Obistruactiont at C. At thit

saîtte tunti, C'a tgaliial t', <II - tre keitt stanitniug at, "Train
ai) line" l-Y 1), aud thterefore C îî",reîves tilt lenitîst keeji
bis borne autîl dlistant atglals at "andic," ut so larutigs B'S
train ta a atolp sîone%çviar t'etve,'tt Itese tira signisa andt, as
avili bc, tiîîilorstoctl, the satrt titing occulsta anittuy alter oh.
Structiait att eitîter oi tult tracks, stîct as a treakdaaî'uî, arc vili
say a: 1) Tilt,- uilaking t cl, signi t, beat guvî'n ecd ara,
ei'eî unalit re-tart'. ilue 01pirari ai trains ivitititi dangcrolis
prasiîlitiy (if il cututat lie giveu ii linte sa ta acl, titis hg alo-
iller itiuig, and'à aitîlves a ,las,- or accîti lia sysu'a tîra.
îItY, 117;1 I ,iraidt! ',guIiI'lt) and tteit the litut,' trili iStandî blocket
til the abatrt ion i., cietreti.
''Tis, titeut. ave lkiiî,tv as the' absoluite block systei, and ut 1q,

oui he %%aie, a tory i)tri'ett mode or avorl.i'ng. 'l'lie avriter
avtiîl iu-ver, itere pîoint Outt lion mucî Stuit remautia at

tut thé discretiaut a' the varions pauuîutsnten coticerned; andî

haw psile, utas, aititaîst certain, tîalt îtatntitstaunilig ail
lias iaceiiuital prec..nîiauuS, traits% aviu ell raîtg!t unt

enllis'iois, aving la Santie iiisaîiiireltiinsiait ai the' bl] ar (tiai

signais Ilu the case ni' tht 'l"tinrti accidenut, tiir jîn'îtsnaîî,
tîtrotngitstaig the nuioîlior oi' ieatq ail thte l Ita. rtadyr"
boit, Innté, %vitil his poin t lees i blut' ;iili îg leaiy for, as

hio giîitpa-t, the arriva i* i' ashiitîing gandg train, it oîi f
wilîclt thté Iti it Mil cain. thtnli'rtýilg 1111la ttt1 \Veut Io
wvreckiii lie nh rve'r, tît tii. î'îi of tité biiîi ail ing ltenuîtly,
agîttt, nt th ii. iI'tlonr 'lil It-ti, a J';tt'ita, hi'-ginîî itig ivith
iltrvaua t litaaka, wviiftiliy givt"aý the Il Ail Wtat tlt
tv':r statioli's :i ai.llt. tii,' wviiii' II , oti'î 3ît Staniffs
lit ''frait oi, lin' '' iar aile- u,t bIt r m t i e .. tt ile h

aeaoiti-tite lattrain-ta0 ptsa flint nt fuit qlîeed, atit
tito laminaiot tr-ain havinîg clow'i ta'n iii the tii tnel,
the ettte.ig.xpîress ilîiti t ii andt hath aro wvrecked
'Piute iî'll accidbent, atear %%Vat-riaa térinnus, oit
tlt,- Southa West,-rii itaiiwav, ia î,titl)or case iii point,

at-iiere ait exigite, iiaviîig liravnet'îlî'l I'vonti1 the signtal
cabiti for the titirjtoaî of aiinnting hai'k itito the lor-itie
v.îrd, IIh' îtointsinau tak it lfor grn ititt titis liat be.'n
(lotie, antI gave thte fatal ILitte cle' ta tho rear sttiton, wviici
seint .aii a f'ast îaa'î'rtrain- I t. apliî that the -irlv--r

ot the Single enin.'l liitî Ino't ,'ulpabilv qtnoI1 stili avit lits cilai-
giute, to oit il, on) til't, a 11.1t) fil ti tint] it lthe trIl c iiLrk i ig"àanti witii tiit- etîglît out ao' aiglt of' tue catit, oit rugîsl tg,
oxItrcsi, audt t1ii utrttîig*a p.i)sIr rëcauint t1ic woiil lasq of
lifre thtat e'îiîe..

*lThese inistancees wicl inîglit be niitilied lu dt'fiiiitelh', auid
arc takig pla.'e evtky gty iu -i greater or lesser de-,ret, irl.ile
the record cil liair-tréatti esalc, . titnsaltilalit a year,
aa'utii, of steef, toral voliumes.

Buî,-sava Soute streiiots ch~lampîion ai' tite loock systeni-
tittie aceî'i:tîa tre tiat oiiig la thé' utae afi h, but ta its

direct andILti'granitdaegr. TiS, w. tllik, la ratiier a
"bLggiig ai' tit> qiipteînu,'' for reasaits wlîich wili i utîty be,
natiteil. W&V wii, lîoaa.t'î'-r, ieîtli brietiy c'o,îider t'.
Rre»:tt subje't ai' tue iuîîeriockin ai' point.; atid sigilalu, witci
lias a.11 eî 1oi, if nat greater, elattn 9In mir caîbirtateven
titan tue BIaok As 11 îîtay îlot le faunililar ivitii tis suiiject,
the' wrîter wotiid, Ili tit-' finit plare. aak attetion ta fig. 2,

wtîîch aei utilt. rlit aaitatia.ta ai tilt. mnt sl"ial-. astltit
whlti cati lié plebit at aLit or.iinary jucetion ai' twa lities of

railaa, anid, .1. avili tié tntiré-îlinut twa ai' te Sixtetil pair,, or
couples af ariws arc alikit. Ot oi lthes, four armas, ant i te
points. cail bé efri-itpeî i attv-fi'nr diti'erent arratgetuents, ai

wlîîci itly î!iirtepti are sîfeé. Tiié iaitgprotîs plises art- rnarked
wîtit a cross.

At I!rpit stationq ai-aijtînevtiatta, thé imir ai' chauges titts
posible us ilntts iilepuble, andtin 'l asigîtil-b)ox witiî anc
hundreti levers (now lin uîtcatiton tiig lthe changes ivici
îtîay ho ratng, Sn ta sjîea.k, wîulî theat' Inn1 levers, amouat ta

lairne mîillions, andtil iv about ,(IOf i cli rAttîbiin.itioiis can
Lé pi'acttcaliV safe ta tue transit oi trains ; ail tht' rest, if

effecteti, anifil certainly liring about ilisaster anti callision.
Fur Intauréc. it ta évlient <fig 1) t lia a train raîiîîg ?117 tue
brani att ta tue mininhe at'and faul, éitiier ait tilt miain ar a
doîvît mîainu flleî traihi PITuder lut interiockiîtg, titoî, ail stich

ipassible uiaugeratus raîîîtiuationq arce ied t h, SO ta Say, by
a moat ciabarateeannilglirattil pdau ai' vrristzbaisandi quadrant.q,
utitt iaek'a, ke., iii eautie.tiatî writh tlip. .tgulleer a Sa tut

napeh.iti.illv îreîte hé ii . ihility ni' tite pointsmân for-
getl*ttilv P\Itilititig li-t or tttt'.lectiIiuii sigtnais ta a drivcr ai' a
train,. or, it inay he. makîitg at track far liima whlicli iutt
itéievtaity Ibrin, litnt ig. ta wi.sr ith tttr train. Thus,

so eii'i'clitàlv lias thi. hteii 4-arrlil ontl, that it is tia unuitual
rbuig ta '.I%1f' iti n lai-g" Rigil"

1 frana.'ý at icast 4nl loverS., before
tue lîarttiar aio'ust.,ld ,4 fautiîtiianlcled ani fret' ta Ibo
iiqet. AmI. quei a fratine as1 titis avili tiitnatt. vreeksauîd evoît
itiotitt i aif raoscre, b'ireiîauti, 1 , Soeit P.i1 te tackuag
gicla tit"ar.'tî,'a earri""ttea-, att-i St a-t ala ta camîîiy witii
the rigaratis iejirtîut If t' t ri ai' of îi' wiiclt, il

itttqt lit- ttiîtkttt, fumae praa'i'îi ta tep lgst legrét' bi'n -iili, iii
dt'vela;ilitg tlitis.' antd nu lin- iiiaýrt tutt î11.1illUrP'e for tut' sai'ety

of caiiva *v8. 
aliA'itllîuîi', thlîefarp tîtat il la 1a tanîgor, tiearîtiiiy in

tgattr'spaîa'er ta iia -l'naui î aiv iugerai, ar fatal
$Igitats ta railla (.iil'i 1: t, ai' catiri', wtt att aintost cor-
taity lefic,'f tue iiirerlneiîiug aras 'mnue tite a%'ritor %votd naw
t..'g ta hav biefote vant rte îIreniisî'as of the argauent ai' this
ilaler, naiiely -

'l'tint fituinigi tue ltlo'k aîî'b lnterlriacizg tir' ecd per'e-t
(or a% nparlv sa am; huinait pni-i.'tîe-' andl skill i an niake diohm)
vet. tîtasttititii nis tiîi- are ditit iii itterhiîaisni anti opera-
tîoît Irotin Pach atiîîr, tlîerl'ar,' iiitil îiîey are, coiutlined, it ivili
ever ic tli t1ie poitîtstaaan's pawer or ti.iscrclioîî ta give signalp
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an.i to veork points in direct opposition to each othor, and in
iuîimm)Iism to aIl fact aîîd saaey. Aid Lt mnust bce rcmniîbered
ih ie whoie fini anti oisject of the b!ock asnd interlocking

18 tu givc one filial anti uncrring aigri, at ecd stage of the
train 'a progress, thc result of tic coîmbiîied judgrnent at.d per.

îsinof tiree, if nlot four, agents. Yot, we lice thaI IbiS
iliitigi resta too often witlî ait overworkcd and fallible humai

Spore, now, that (as wc rcccntly îmoticcd> C linsaps

c"îer train standing a the platforns. and a fast exp~ress is

sîi cd frein B, there is, reai y, niothisg te prevent Cif hie
lie sol forgetfui, or nervomis, or foolisli, or wickod, as Ie give
<'laie clear" te B (as was literally donc in time Bleamoor
accident, jîîst referred to> and lio can takoc ofF ail his visible
belmaphore signais te "Ail right" and thus hie îraws the fast
train int tlio terrible disaster wlîicli owaits ft, as on il cornes,
imita the standing train at C. Or again, 1 thre inay bc no oxist.
lag obstruction, but B, for instanmce, shah11 iii like moannrer have
given "lLiiio cloar" for a fast tireugh.train front A, sud tihon,
totaiIy forgettimig thal lie lias dotte so, amidst tue turmoîl of

Soiller morking trains around fint, and the bailgering of impa.
tient goods gîmards, or drivers, or, il mmay bie, otimer lioitsminems'
beil-sigmais, lie «"lmes is licad," sud may, cithor as lire ex.
p ress tlîundcrs up unperceivcd by lîin tlirough tie sîcamn of
etîmer engines, or in fog, or iii darkue.s ; lie muay, wo say, tarmit
the express on te a brandi lino, or a siding whore a gods train

jstandms reatiy and wiiistling; ta corne out ; or if at D, lie migit
tarir it on te a brandi %viiero a slow train baid been sliuutod ; or
hoe ii lt have aiready brougist the coda eut cf tlesidiug, right
imita th'e teeth of tîme express aI thlast moment ; or, by merely
%hîifting tlmo main signaIs back te "'Danger " fer a second, and
se liberating the peints iii front cf il, ho couid " split lhe
train," as il i calledl ; (as; was dleieat Wigan, ad spiteocf the
iockiug-bar, canld bo dono at any jumctiom, te day.> Hoecan,
%va say, do ail thîs inter tire asast perfect stote cf ltme Block
snd lutcr]ecicing, s0 lonmg as liîey are uucaumîbiucd and sudepen-
(ient li thoîr action. And ]lace, allîmougli tho chamspion of

tue Block saya it is oimly isY flagrant imiglect cf ils provisionsa
iliat, sîîci catastrophes as lihe foregîusg alie possible, we soy that

jthmis argumenit rathler begs tîmo questioni, anti really pointa out
is %vîme defcct. Il slioielil nwf bc 7.i.ccha7tzcaZiy po.ssible f0

disubqi fhc reguîlations of thec Bluc- seignal, and f/mal signal-be
4f1 2miiN>r seiat It V5iq -nitsi resu/f froin tie co.oper(tito of

aU h/e pri .ve amiovçrs lit, flic c/milsii of circunstauces, as bcfore

It la miel dtiîed that tiieso or siuîmilar camsideratiens have
forced themacîves vory serieusiy ripou railwaiy managera aîîd
omîgimeors fer sortie years past. Constquemmtiy, very imumerau4
plamns have been devised for mneting the diiucuity mn sortie forin
orotmer, and for coiiliînàiig, mecmonmcally, the two systcuma cf
eiectric Rild SemapDore signa1s, se tlîat tlîey caunt confiat.

jTimough tiieereticaiily correct, i t woulîl appear, practicaily, lImaI
an uvorvlieimiimg oliectian agaimîsl ail tbis iq, limaI to carry it
eut us aîusply loadîîîg one acrica cf roochanicai complicationis

I oui topm of amoîlmer, ummîll tire whoio labric drapsa to piecea by lis
a laieiglit, anti, Ilierefare, luec iiardly sacrns mîticl likli.
lmuodî of the menas beiîîg aîiepled. Be this as it nîay, the wriler

1slrmîngiy conitenras thmon, that lime optîcîmal powers at prescrnt
i.oiss' 5 ed by tiî( peintmam usa bie very coiideratily reslricled
beore toc can casisider ive ]lave attaîned ta a tiivor(ticaliy cor.
rect and< safe mode of workiimi train. And tîmis, toc say, cona

imly lie dotte by the' organisel co-olîcraiomi cf ail the eiements
at, %vrk, nameiy, the prcliiiiry or eiectric wsrning signal,
and. time acceptiug or nji'cting cf that signai front theandamicti
section, auid tire visibie.aigisal anîd pint levers, and the train
tîmat fiuaily follows, andî wlîici may outher finish -er foul ta
fiisl-lts passage. AIl tiiese, ve sav, musat nct in peifect
4accord willi eci other j and tins, ne one step be lakemi but
%vlmat is the risult of the consent of eaci agentl ot werk.

Tice wriîer tbiiiks thal tîmis dan cuir bce auswerm'd hy assura-
mng a very censîierable ahrmdgmeneic tire liresent Block avis-
tenm ; ohich, with ils intric:toe code, aimî its traimi-diais and
inmiciters, mii ils thîrce-wire systent, and other tliingi wiciî
%%e have net lime to di.ecuss, shouid bet awolsî ana , amni thon,
sîibstitiiting fer ail tbis a partiailv aîîtoîîatmc syxtlîm of eiectrmc
block, conibîim'd inechaiîicaiiy %vith tire poinitand signal levers
of the interlocking-ali forniing a circuit ripait one electrie

wiC in whîich circuit time train it.eelf forma an clemeat cf the
isimportance, an ofuls whttewriter destns tu i10 the

fatal goaî in aur presemt railway worksng-tlie train, iaving,
hitherto, a ne sharc or active contrat iii tise lihysical clîsmn
of events which regisiale its transit. Tiiere wonit, of course,
bc ne objectioni under Ibis îîsethod te tihe tise, -a tocl, of in.

depenuient uliai-platesq, and thc spieakig telegrapli, if uiosired.
it im l>w îmaîy yeara mince tire ',vriter, inibiîed %wmti ticat ucon-
viction!3, ccusuctedl tue apptareils wvîicl lie lias lime joleastire
cf îmow siiowiig to yoîî , aîîd lus abjcot, whiemi at firaI puit into
thia iracticai salimîe, tons, lmereby, to sae fi'cct lime saft, wcrkimig
of sinmgle limita aa il shuîm bc ruiysically inios4ible foui two
t Ii4ts t iîcot dicentom, as in lime Jîsastrons osomit mît Timarpe,
near Norwoichi, wlien, as willi ho remiiiiereii, two passenger
trains wcrù (umider soie verbal niim leràtaiig mut time sta-
tionis) both despitciid 8iuitilttimcaitlsy fronts oppitte enids of
lime simigie litre, anti slorly afterwdrd-i memmlnidway ith tue
niast terrific cc.nsoqneiiecs.

Tue prliiciiîe cf liiesc instruîmenîts msow cxîltitedi woid
renimain lIme saie-but wotid have to lic suinoîvîmat iieîimfietl-
for dotiile.liuc working, amimi titis tue writer bias isever yet ba
leisure or opportumiîy for woikimig omit ; and se, also, thet
nover ceasing uintios cf lits a.ar.atimm have eniitreîv îîrevcîited
liii irîngiig the metheul ilîto tittAl workiiig, as yet, oit Oiiy
railway.

Wu will nnwv-locktitg at time loiver porrtion of Page 185.-
ilistratea orage cf workiîig for wici timese instruments %vero

designed, anmd wimicm serve', la cxiti iii time arguiment for partly.
aîîtomatic workimg, as just amîîîoumîced hy lime sviter.

WVc have limre a stingle lite wîi two teruiinaliciis, caiied for
distinctioni, Northi and Southt, aimd omîr instrumnits are nsarked
ii accorIamce.

Suppose, timerefore, thaI lime mou iii tho N. box toisies te
seuil a train awmy le S., hae gives, fir', tif al], amy 4 beau, te
tîmui %tationi, ais a îsrtimninary te gcttîîg lus e;n lovera uit.
iocked, for if lie goem le tiîem timcy are iocked against bi-n;
anti, dia lime train reaiiy depart, it woîmid only go int tue
siding aI E. or F. Tîmen, if ire signaia be off aI S. or N., S.
cau give a repsiy wiîich, peoîseriy iflected, iiuiccks N'a dolpar-
itre or main signai, andtihle traimn eau dr'part. AI tue sane
tinte, il wii lie îmoticed tis± S. gives bis permission lu suci a
way, ou the istrusmieut, titt il romains a seif.iockîil tell- tale
agaimîst himmi, ond motbimg limaI lie can do cou camîcci tiat per.
mission se givran. Wimat, thoen, revokea Ibis moif-îocking î We
sce that uoîiming short of lime bcna.fide arrival of the train aI
S. hiberates the eleclric lock of lthe instrument, anti once agaîn
lime signais are put t0 timeir nmormaI Isosition, aud lime hueo can
lie' again used ln eitirdreto. 'Ve set, aise, limaI uic bell.
signaas eau ho cithor given or taken tohilat the train ta in lime
section botelîvc N. muid S. And, liketoîse, trader the onuiinary
iiitcrlocking, the main arrivai or dtpartmsre signais beimg off;
ne secondî engLue or train cia possibiy ge oit te tie main lino;
and, as before stated, Pveli were a driver te 1 "rn Ibrouglis"
lhi'se main augusais, lin disobiience, lie would oniy just drive
mbt i. bliad siding, and asîglit simpiy look te ho suspenét ed,
imîsteati of contnibîîîîng te or canaing saine thireful collision, as,
butt for this contre], wouid lie lite case.

Tiiese inistrunts, lie Lt obstrved, de net uiffer very essen.
tiahir iu mecimanîam front most other similar contrivances on
lhe Block systenm aiready in use ; and, it is iuîsgined, liaI thui
chiof drawbacks or objections te sncb a pion ef partiy.automalic
trainî signaliiiig coulaîid boavircmie by careful maîmtenance
anti inspect ion cf the alwaratns cmpiuycd , snob cora, in fact,
as it is aI prescrnt îI'Pstowi't ci existing appliances; sucb coi,.
tingeacies aise as lime stif-failuire of lie niecianisi aboulad lie
brouglît witmin very iarrow limits. ilt sa unly riglît te observe
limaI even lime brookage of onc single wire,,anywhere, irm Ibis
system, wotihd have the cff. et of lock'ing tice lino up compioteiy
aI lime section %viiereca it occimrred. 2Nevertieless, if Ibis hop.
lier.s on lime presemit Block systeru, virtually, time aime resuit
ensimes for a nisile, auid il la nct s0 loi-, since lie vrholo trnk
lino cf lime Norh Western was, nt everv 200 yiicdg, fîsrnisied
wits loups oit tic Block telegrapli tomes, by tue aide cf the
ramlwoy, mamie se as t0e piîrposely broken by lie gîmard, mn
lhe evoumîo ca trains coming le grief; but, ouviug te freqîseal
miqchici-ous, interféence, thia scmeme bas usot been revoked.
Wc link that moons couhla le devmsedl for romnoving tuis oh-
jection ta lie outam-itic plua, by lie keeping iu reserve of
diplicate ports, -c.; aimd thaI, mereovcr, any suds temporary

ti-çativautage, fronti faillire would hc umarc tuais coiintorhaianccd
by lime gomerai anti constant gain t safety te bunsan lifo-even
regarding the motter frem a purciy ecanomic point of vieto,I oihi ma. lifter al], we fear, lie prilncipsal test lu thua utlitarson

Iage cf tohother any invention ho good or nol. Anti, as regardsa
tie ceaI cf iutrodacing siscl a scheme, il is weli kunown ltaI a

jvery fcw catastrophes le fast tramas invoive rail%çay cempanies
iu far gresiter sea, for compensation, thon weuid caver the
mihole cogt cf the Block aystemt over hundreda cf miles cf rai-
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GLASGOWV MUNICIPÂ1i BUILD)INGS.

Tito city ef Glasgow, Scotiand, having outgroivn the
present accommodation fer the Municipal authori-
ties aud City Officiais, a?,d hiaving long [ait the
inconvenienco of having the publie offices in difféent
parts of the city, recently dotermincid te eroct a large
auri complote building in wvbich ail the city officiais
coula bc accommodatedl and which coula enil>race a
noiw and more cormedieus Couneil Chaml>er, a largo
Banquotting Hall and Reception roorns for officiai oc-
casions, and, in addition, a series of qialleries n'hich
could bo available for picturea and sculpture. Stops
%vere accordingly takcon by the Ceunicil, te obtain de-
si us by open competitiens for a building te cost
£ 150,000 aterling. A large number of designa were
aont ini, but thse rosuit wvas unsatisfactory, as it was
round that the su i 's tee sinaîl for the accommoda-
tien and style of building asked for.

Tito Couneil thon rcconsidered the whole mattor and
invited architeets te engage in a second competition,
incrcasing, the suas preposad te bie spont te £250,000
sterling. They wisely rcquostcd, hr. CJharles B3arry,
ex-President of the R~oyal lnstitute ef B3ritish Ardui-
tee and son of Sir Charles Barry, the architect of the
leuses of Parliament, te aet as their adviser in the
anatter, associating n'ithbhii their city architeet, 31r.
Carrick, who had devoted mucis thouglit and turne te
tho scharne.

The cempetitien was a specially interesting and im-

CWrn:L, rUoR

portant one, net only front the magnitude of the un-
dertaking, but freint the fact that a new principle viaa
recommonded, by Mr. Barry, namoly, that of having
two competitiens, a preliminary ar.d a final ene. The
preliniiinary ivas te bie open te oery one and front tho
designs thus sent in, ton designs were to be solected
and tijeir authors invited te join in a final comtpetition,
elaberating thoir plans and fully thinking out the
Nvholo matter ini alt its parts and bearings. Each of
the ton wore ta receive a honorariuni, aend the author
of the design considercd beat te be appeinted architect.

This method ivas adoptea.
One hundred and twenty.five de8igns wore sent

in, front Engiand, Scotiand, Ireland, France and
Germany.

Ten wvere selected, and ini due course the designs for
the final conipetition were sent in.

Tho accompanying design, of which the illustration
(page 176> givea a perspective view, wvas net enly ono
of the ton in the preliminary colupetitien, but n'as
placed secend by tho arbitors in the final cempetition,
ivhich decision was endorsed by the Lord Preveat and
Coun cil.

The auther of the design placed first was Mr. Young,
of London, but as somaoef the arrangements of the de-
sign n'a illustrate, were considared auperier te those in
the succeafui design, the Council asked permission te
adopt and embody these in the buildings te, he erected,
which n'as granted. The site is a fine ene, as the baild-
ings will feri the n'hola of the East sida of Goorge

Julie, 18831-1

1



CANAI)IAN MAGAZINE 0F SCIENCE(.ne183

Square, and are bounded by strct6s on the rentiaining
three sides.

As avili ho acon lîy the accompanIying plaus,, tho
buildings wvero arrangeti ,«und a Central Court' andi
the main outrance is ptaccd under a hand 8omeo

'tle style of tho building mc Renaissance of a French
character and suitable for a civie structure in whiehi
dignity as well as a certain animott of riJc.4es i
seeniy.

Time architect of the design we illustrato, on pages
176, 177 181, (in aeso-iation withl anotheîj, is 11%r.
Àndrow T. Taylor, M.il.I.B. A., o! Union Buildings.
ýSt. Françoie.Xavior Street, Muistreai.

ELEOTRICAL UNITS OF MMASUREMENT.

Bv SIRL W'ILLI,,-, Tîînio,, F. R1. s. S. L. anti E.,
M. h.%. . ,

The Lecturer began byt Mise ving titat no real ada'ance coulai
bue made in any brandi of pîtysical sciensce unitil practical mîe-
thods for a nunierîcal rcckoîîng of pîenoniona wero establîsieti.
The Ilseiale o! hardiiesse' for stotîns aidtti mtais sso by inter-

alogistq sud engineers were aliuded teas a mere test iii order of
iierit nit respect to a ltttle untterstood qaiîty, rcgarding wlssch
no scientific îmntnciplo coilstitumsntg a fotudation for definiito
isseastirenient, lias e cou duscovered. hîied it msust bu confucsed,
that the science of the strongtb o! maturials, so ail important in
engineering, is but littie advantced, andt tue iart of it reiating
te tise quality knowîs as harduese luast of ail.

In tise last cuîîtury Cavenîdish aitt Coulonmb umade thte ftrst
ativances towards a cysteni of nsuastîreîîsuît mis electrical science,
anti rapiti progress towarde a complote fouistiton o! the systens
seas effecteti by Anpvre, Peisit, Giroon, Gansa atîd otiters.
As lato as ton ycars ago, hoeeregular and systemnatte miea-
suremett in electncal science aras atiio8tiiiikuowtî in the chie!
physical laboratories o! tue %vorldti aititougut as eisriy as 1858 a
practicai begitntîîg et systontattv electnic itîtasurentint lîad Ueis
introsincu in fli the ctisig o! subittarine cabMes.

A !ew years bave bullicesi to chatige ail tii, and St titis limîe
ulectrie nîeabureîniets aie nt daiy occurrensce, net ius otîr seoî-
ttfie lstboratorieii ouiy, but asitot r uk8hopa andi factortes
whero te carricti ot sthe mîanufactuîre ut olectric anti telegrapii
apparatus. Titus, ohtmîs, soits, attîpýtes, coulombîts undît icro-
faradai are aow conuinon ternis, and ittedsnureitttits iut titess unîts
are conînonly lîrnctiet to wîthin 1lier cetnt. o! accuracy. It
seemus, îtîticd, a if tîto coimercial reqîsîrceets of the appli-
cationt of elettrscîty to lîgiating andt otitor isus of every-dity lîfe
wre destîtteti to influence the hîglier regiohi of scîcîîtitîc liua cs-
tigatioît iviti a second tiiîpulse, tuot les,, importanît Itan that
given tbirty years agi. by thte reqiuremeuîts o asbnaîelub
grauîby.

A furet step toward te numitucai reckouîng o! propertues of
ntatmer,ts tile tiiscovery of a coîittuoiiusly.v;trymng action ofsotite
ktnd, andtfli tuu eaus ut ubservsng and niewirtng it su ternis o!
sente arbitary unîit or scalo thîvison ; wiite the second step is
sieeusarilv thatt of fitxtîî uit suitinîg absulutely titite as tile
unît o! reckoittitg.

A sîttît historical skoet was givoît o! tue tieveloptuent o!
scientîfic nteassuemetît, a4 appliete i cctricîry aitt magnetism,
frein its beginîtîng with Cavendîtisht, abolit luu ycars a2o0, to the
adioption o! f'.e absoluto systeus o! niuasurciuentby tîis country
iii 1869, at tlic îîtstaîtice of tite Blritish Associatiolu Comntittet
on Eluctrie Standtartds. l'ie importance lit titis tievuioimett
o! the ovnîatittg works o! Gauns andtt Weber, anas pointeti out,
,a aIse o! tîte eiglt years' laboura o! thte British Association
Commîittee. This Conimittc not only fair1y ]iÀu:tchcd the
absolute 63ystent for guttural tise, but aie effucti arrantgemenut$
for the supply of standartds for resistauce couls, lit tcrnis o! a
nuit, te liu as ticarly as possibl e 109 cumtinieters pur second.
Titis uniut a!temwartis receivoti the turne o! tile otuit, wltic, aras
adapteti frott a higliy suggestive paper wuids hati been coits-
mnnteti to tic British Association su 1861, by Mr. Latimer
Clark andi Sir ( harles Bnîgla, It wbsehi sore vcry valuablo

.A le dfure deliveretPi c!rê the In.qtititii of Civil Eiigineers,
(E,,9.>

scientifie inethods and principles of electric measurement were
given, and a system of nomien clature-oh mas, kilohnias, farads,
kilofarads, volts antd kilovolts-now univo-rsaily adopteti with
ouly uneesential usodiflcation, was proposedl for a complote ays.
fera of inter.dc.pendcnt clectrie nuite of mnsuroment. At the
Internationial Coufcrence for the l)cterniuatiou of the Electrical
Units, iteM nt Paris in 1882, tho absoliute sysîtern was accopted
by France, Gernaany, andt the other Europeu counitries ; andi
Clark anti Brighit's nomnclcature was adlopteti iii principle sud
oxtunticti.

Caus.4' îirinz.ip1 of absoite moasutreinent for niaýnetiam andi
electricity is inerely ait cxtentsion of the astronomer s mothod of
rockoniug inseii i ternns of what may bu calledl the univerel
gravitation unit of niattor, aud tlic reckoning offorce, according
to which tue unit of force is that, force wVhicb, acting on unit
of mass for unit o! tii.e, generates a veiocity e qual to tho unit
of velocity. The saniversal-gravitation nuit or mnass is sucli a
quantity of niatter, that if two quantities, eachi equal to it,
bue placcd at unit distance spart, the force botween theta je
unity.

Ilem tuseje defiinet in ternie of force andi 8pace, andi in the
preceding tiefinition forcc was decineti in termis of mass, epace,
and tie. Effininating mass between tise two, it wili bue found
tlint any given firce is nuînerically equal to the fourth power
of the volocity %vitli whicls any mass whatever muust revolve
round an equal miass, ixzed at such a distance frot it as to
attract it ivitlî a force equal to the given force. And, elinsina.
ting force between tue two jîrimativo tielinitions o! the univer-
sal-gravitation systein it wiI hoe found. titat any given mass is
lunierically equal to the square of the volocity iih which a

free particie muet move to revolve arouud it in a cirelu of any
radius, inultiliieti by this radius. Thus, take a centimietre as
the unit of Iengtit, and a usean solar record as the unit of time,
aud atiopt 5,67 grammes liur cubic cuntimutre as the mean din.
sity oftbo earth frot Baily's rcpetition o! Cavendieh's experi.
mient, andi suppose the length of the seconds' fendulutn to bue
100 centiînetres, andi negiect the oblatenless of flic uarthi and
the centrifugal force of its rotation (being at the equator only

.2j of gravity) tho rteent for tho universal-gravitation nits of
mass andi force is respectively 15-36 Prenclt tons, and 15 36
dynes, or 15 os7 tiîme8 tise tetrestrial surface weight of a kilo.
grain.

TIse ultitîtate principales ofscientific ineansurement wcre illue.
trated by the ideal cme of a travelier thronghi the universe who
bas brought with hsmi on bic tour, no woiglit4, no meastirei,
noer watcls or cleronumeter, nor any standard vibrator or spring
balance, but merely Everett!s units and constants sud a coin.
plete minory andi understandiiig of its contents, andi wbo
dusirus to make for Iiniiself a metricai systenm agreeing with
that which lie left bellind him on the earth. To recover hie
centiimetre tho readiest and most accurate way je to finti how
suany w"ave iengtlts of sodium liglit there are in tho distance
froin bar to bar o! a plating lyhich bue catn engrave for himself
on a piece of glass. Iow casily this is (loute, suppoeing the
grating oance msade, %Vas iliu5trated by a rapttl ex eriment per-
fornurd. ii tise course o! the letturo, withuut, othier apparatus
than a littie piece o! glass witlt 250 fine parailetliHues engravuti
on it by a diainond, aud two candiosx and a measuring tape of
unknnwni divibions.oflkngthi tonly ined to mt'asuru the rato
of the dietance betweun the catitiis to the distance of the
gratiug froni uither.) The experiment sbioed the distance
front contre to centre o! consucutive bars of the grating to bue
32 limes fic wave iungthi o! ycllow Iigitt. This being remem-
ber-id t bue ri 89 10 3 of a cent; rnetre, it evas concludeti that
the brcadtb of the .9pace on whicb thu 250 lines are engravu is
M.- 32. 5-M9. 10-5, or 412C) of a centimotru. AccordinR te
the instrument niaker it je really *5 of a centimetre !Five
mtinutes spunt on the expurinsent instend of one, and sodium
flaires behinti finle slts, inisteati nf open caudies blowing about
in the air, mighit casiiy have given the recuit %within one.half
lier cent. insteati o! 4ý per cent. Vius tbe cesmic travellur
ca» easily recover Jus centinivire aud mette meaure. To
recover bis unit o! titan is less easy. One way je to go through
Foucault's experimental dûermiuation o! the volocity of
Iighit.

But, bue muet flot bu imaginti as electrically.minded ; anai ho
ivili certainly, thereforu, tlsink of" yI," the nunîber of electro-
static units in the electro-magnctie unit o! electricity ; but lie
tvili, probably, eo bis wu.y better to doinq achat hoe aante by
nsacng for blînsel! a Siemens' mercury unit twlsich ho can do
casily, now that bue lias hie centimetre), andi flnding, (by the
Britisb Association niethoti, or Lorenz's ivith Lord Itayleigb'e
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modification, or bath>, tlîa velocity which meutires its reais-
tanîce in absoînte mnasuro. Thils velocity, as is kuawn fromt
Lord llaylcigli and Mrs. Sidgwick, la 9,413 kilouiet.es pot
nîîis sulat recorà, ana tiens lic finals, iii men sar seconda thc
prrid of the vîbrator, or arlaitrary.unit elîronfoieter, wlîîch lio
îîsed iii lus experiniienta.
*Sii,cvcn tiiougl this înctlîd iuight ha cliosen as tlîo
readiest iîîd uîost acciarate, according ta prescrit knowledgo of
flic fiaîîdauîental dlata for rcaveriug tlîe mnu solar second, the
îaietlid lîy 'v " la tao interestiîîgauid taaiistructive li resp)ect
tu elininataoîi of propertica o! flatter frontî aur ultinîste mufti-
cal funudationa ta ha unconidercd. Ono vory tlimple way o!
experimeîitally determining "i>" is derivable frontî aut importanît
siiggcatiaîi o! Clark auîd l<îuglit's Paper, roferred ta ahove. Tike
a Leydcui jar, or otlier conideniser o! niaderate capacity (for ex-
ampîle, iii clectrostatie mnîcsare, about 1,000, centinîctres),
jwl.clit munst ho accurately uisasured. Arrange ai neclîanusm ta
charge it ta an accntrately muîeasred luotontial of moderato
ainunît tfo' cxaîîîle, lin electrostatie; uneasure, abolit lu c.g.s.,
ilîich isL about 3,000 volts), aîîd dischiargo it tlîrougli a gaI-
raiîoicter coil at freqîîoaît reguhar iiîtervais (for example, <cia
tlunes lier second.> bis will give an intermittent cuirrelît of
Liauwn average strengthi (lu the cxaile, 105 electrostatie c.g.
s.,or about 1-300,000 e.g.s. electro-ma netie, or 1.30,000) ofan

dînieret, %laicli is tu Uc measured i elcectro.îuazgnietie moastire
I)i .31 rdîiary galvanonieter. TIle numherfolîud by dividiug
rite eletroat.atie reckoniiîg of thie curont, by thc experimentally
touiid electio.flisg3ette reckoning a! the aanie, la I," f31 ccil-
tîiinetrs lier tlîc arh)itrarr nuit o! ti nie, whîîcli thia expurimenter
ai ,seitrui o!tj mau ear second bas used in lais electrastatie
suid electro.uiiagnetic detaîls. The unit af mass whîich hoe bas
eli-'benî, also srhitrarily, diaîuears fraont tlîe rcsnlting ratio.

litu bun hlîpd thant befare long "yv" will Uc knowîî witlîîu
1.10 lier cenît. At lîrcacut it l8 only knawn tlint it does nlot
prut'dîU9 differ 3 peor cent. framn 2-9 x 110 centimotres
i imen sular second. Mlien it is known witla satisfactory

iiccîr:acy, an exlîcriancnter, provided ith a cectimetre nicasure,
ljay, iiiywliet iii tlie unis-crac, rate is experinîeiîtal chrono-
metcr ta liean solar seconda hy thc mere cloctrostatic and
electi&i.nagîîetic operations desciibod abave, withont any refer-

e.ete tlic suait or otliet natni'al clitoiometer.
T1he reunainder o! thxe lecture 'ras occupieal with aur explana.

tiuii of tlic appîlication of the absalute system n luail branches
of elchmie measurcuient, sud the defihution of the naw 'rel
kilo%%n irttical units funndcd on it, calhed obtus, volts, farads,

nrufatads, atuperes, cotilpmba, watts. The liante falu,
fillkl by sayiug ohni ta a phionograpli and thon turuiug tlîe
di ti i, hîckwards, was snggcsted for a unuit of couductivîty, the
reijrutal of resistaîîce. The sub-divisian, nullimbo, will Uc
tâedingly cous-culent; for the designatian o! incandescent

* ite British Asaaiation unit Uas been fourra by Lrd llay-
1kig sud Mfrs. Sidg%%ick ta bc 9868 o! the truc ohini tlO9 cen-
tiiiîetvrs liet second), which differs hy only 1.50 lier cenît. frein
ý,- t, thie iunnîer dei ived front Joule'selectrothermal aneasure.
iýýt lit, îluerilied iu the Blritishi Association Committee'al repart
ot 1SG7, msth 72 Manchstet fot-puunds taken a <ie ulyna.

iiial tquivalent, o! the thermial unit f ront tlîe inessureunent
1î tuiledinbi ]loyal Society palier e! 1849, anîd coufiriiied by

nýi rbi essureinent of 20 yesau later, published lu lits ast
1;ùo al Society paper on tlic subjeet.

1< is bstisfactory tbat, whethcr for iiterpretiug old results,
or for uîaking resistance.coils anew, electricians mnay now
bafi-Iy use tlie Britishi Association unit as 98 68, or the Sic-
uù,"nâ .nuit as -9413, o! the ohmi defincd as 109D centimetres per

lnoI<'T0CAi'ilii Sia-.eica.-Deaf-inutes are tanglît ta spcak
itudt eoui1 rcheiid by w=atlite mavemeuts o! tUlc lips. Ac-
cnliing ta tlîe jt1>t9ra i Nus M. Wancrke lias photo-

grapiil tlue face af a man in 'rUich these movements 'rere

';"ecetly dcfiued, se as ta have tlie exact foran corrcspouding
an cach sound. By mnuas o! thiese photographa inexpericnced
l'eraoiis have beeîî eîuablcd ta tecogutre the differcut articulit-
taons.

A rwrvr, wlîicli will lie a landmark iu the history of edcc-
trie higlitizig, lias been made by tic Telegrapi Construction
-ld Mdaintenanice Company, ta carry ont an installation lu
Notthiaghamt o! 60,000 Swan lampa of 20-caudle power. Five
dynamos% are proposed ta bic fitted, cale weighing 45 tans, and
Parla capiable of uiaintaining 15,000 lamps. TUe total power
eniî,loyeîl or available 'wifl lie 0,360 indicated horse-power.

Tho cost of the installation will ha £220.000, and the annual
cost for maintaimîing the systent La estîmîated at £46,608. Coin.
pared with ga at 28. 6d. per 1'000 feet constnmod at 60,000 at
buraiers, Pcdi gvitng a liglit of 12 ta 14.catidle power, a saiivng
of £193,750 per anulam will be etfectedl, or sullicient, ta pay a
djvidond of 23.18 per cent. The stability of the Maintentance
Comîpany is buffi'cient ta warrant us iii belioving tlîat the ahove
estiinate is calculated oit fair bases.

ON A NEW FORM 0F ItESISTANCE WITlI SPIRAL
COILS 0F WIP.E.-A*lertrkin Ilevicir.

By Hacmty F. JoZf., C.E.

Iii most of the installations of the electrie liglit ait adj ust.
able resistaire la as much a nccessity as a current nîcasurer,
switch, or sucli apparatus ; but these several instrunts hielp
to inake the electrie hight plant expenlsive. It lias been the
abject of the writer ta niake a complote set of such neccssary
apparatug in thîe most simple, reliable, and econoinical mn.
lier, and thc resistauce now described farnis part of such a set
of apparatus.

A spiral of Germnan ilver, honi, or platinum wire la beut
round a central block of wood or la atlîerwise fixed il, lositioîî
in tLe centre of the spiral tlîere is pivoted at meta conýtacèt
atm, whixch presses on itî eufer end îlirectly uliail the top) sur-
faces of the spirals ; tlîo pivot end of tlie contact arim is cou-
Dectedl ta anc terminal, and ac cul of file spiral is conneLîed
ta the ather terminal, the ather end of the spiral beiug insu-
lstcd. It is obvions tliat, as tic contact aria is icived round,
more or less of the wire spiral resis9tance la lisetted lu the
circuit.

This formn of r-sist-ince possesses monie important practical
advantages, tlîe spriug of the coils of wire enables a good con-
tact ta ie nmade without much friction, sehilat tlîe resistaure
eau bc adjusted ta almost aniy degrea of niccty, sud at the
Rame tinie the apparatus is simple and inexpcnsive.
lit fig. 1, page 18n, a canîpîcte spiral resistauco, tlîe contact

atm! is î>rovidcd with a knob for couvenieuce of iuaviug, sud a
jdividcd scale indicates tlic resistauce ta Uc introduced ; a
supplcmentary short .ircuit plnig is shown ; this ia at tilues
vcry uiseful.

Fig. 2 shows the Mire coilîd in the formn of a volute spiral.
In this formi thc contact amni lias tiva pins fittcd with tallers
projectiug dovnwards oit ecd aide of tho wire cola, and thie
other end o! the armn la slatted ; %% leu the contact srmn is
movcd the pins net as gnidca, whilst the slotted end atnables
tîze contact arui ta follav fice convolutions of the spiral ; this
formn of resistance gives a greater range thau the circitlar forta
of fig. 1.

Fig. 3 shows a detail of the conthct atm and spiral.
Vii.4 shows au application of thc spiral resistauce ta regu-

late Uic diseharge of a nunîber of accuniînlatar-, or aliy other
cectric generator, sitchla a dynamo-machine, and this arran-
getucut aise auaswets fut keeping the vLsistance af a circuit
constant slîould any of the laiîips bc turned out.

lu tlîis application the accumulatois arc shown at the
top, connected on the anc aide ta sanie electrie lampa in
multiple are, snd on the otlier ta a aolenaid coil. The spiral
resistance la introduccd bctwccu the tive, a core is frce ta mpve
iu tlie tolenoid, and when lia curreuit la passing la pullcd over
by a spting attachied ta anc end ; ou tlîciller end o! the cote
a rack is fixed wlîich gears into a pînion ; on the same axis as
thec pinion a tatcliet-whecl is pivoted, and tlîls whîcel by means
of a spring pawl is connccted ta thc contact atm. WYhcn the
contact atmn is maved tlic resistance is dccrcased or iucrç.eac;
with tlîe ratcliet.'wleel aud pawl it decreases tlîe reaistance
onhy, but witlîout tie ratcliet-whccl and pawls it acta beth
'maya.

When tUe cuitent passes througl itlec solevoid tlic attraction
of the cote averconies the spring, and file racks mares forward ;
abîoula the entrent deerease in strengl, the Ql)rine plls the
cote 'osei, andt this mo-ses the contlact atm in tue diTectian of
the arrow, and thua decreases the reaistauce ; tlîe entrent la
<lieu again restord a t<lie rcquired streugtlî, sud the rack
pulled 1ack rcady for fuiither action.

Thîis application of resistance cails in a spiral faim ahould
be of considerable service lu mny instances, aud will help ta
surnianut on3e of tlie difliculties lu the way, of the auccesaful
application o! chectrie lightin;!, riz., keepiug the circuit at a
constant reaistance.

Julie, 1883.1
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CAS ADAN MAGAZINE 0F SCIENCE,

ELEOT7IC LiIÎT LNbTALLATIONS FUI? OFF1C;Eý. &c.
At tihe ciices cf Th'oî Electricai Pocwer Storage ( ossspally,

LAinitesi, 3ot Swan inîcandesceunce lanipa ihissîiinte tise whoio
suite cf scouts psie:saatly and tisoroughsy. MI tise lanis arc
susseisdesi by tatfuh.xe liesi ch'troiiers and Wali-bricskets,
mîalle iv Ilesirs. Benjainî 'erity & Soit%, cf Stanhsope Strs.et,
Enistoti itoa.l

Notte cf tise wires are visible. Pissg s%%itcics are 1 rovided
for ecd rooin, andi tisese, as %veii as ail thse circuit tittitigs andi
tise gearing sere msade at tise ssorks of tise cnnilsanv.

'l'ic enigiise.rcon ils tile baseisss'tt cf tise Great Winchsester
Street Bssiisiisgs ieasures oniy 13 feet long', 6 fcet wisie ansd S
feet higis, aiss tierelin stands tise primhe riiovsr, tie d3yiassso, tihe

wssik rouii anss e.\assiiîse everytiiin-, easiiy.
'l'lie nslotive psower is a elle IL 1>. M11e gas.cngille, rnslisig

nI ISO revosstionss per sminute ; this drives a Sietiiets' S D)5
Ilyssasiao nt 1,6(10 revolsitiosis, lsy whiici a series cf 23 oise
Il. Il. aceuiliiators are cisargei 'rThe ciiarging is donc
siurissg tise dasy for a fesv lions, nccordiug ta tise deuîsatd, auil
littie attention la relliil for tihe lssellausi.sm, ns tihe ciice

sisessssge t h ie esigihse nuit cils tihe bearitj.ss4, exaiises
tihe deiies'tiosss osi tihe ainsocter, ansi returus te isis ordinary
sinties. hsleit ie coissiders tisat tise esîrresît lias beets fiowiîîg
n sufiient lengUs cf tusse, lie Oesuc re cisters tise engisse
rôonun sd stops tise whiole apisaratuq, wisicl s l alrsys reasy
for iinsiiediate uise. Lvery kissî of iessýe and vibrastion is ss te

is aeslyavoided, andi ils order ta cosssîly %vitis tlsese con-
diton etieigine, dyusanio, asisi bracktts carryissg 11ono"I

Parts, tîseir babes, joissiig tise Mvaii nnd itoor, wcre0provid.e~
witls feit ansi iusdia.rublier sackin *'hlicaise Il. 1. Fau-e.Seoiton. Voicktinar accsssnuators occsspy

cadi il arca of hiaif a bquare four, -ind they stand 12 iîchies
Isigi ; tiiebe ceih', whie fuiiy cisargesi, cal sauppiy thse whlole of
Isle is for utile iiosrs ansd atihi leavc tise econousseai resi-
duaI charge iu tise lsaseca. tise esîgisse beisig nt rest ail tise
time ; in1 sssany cases il ià fossussi convtniesit ta rosi tise dynamso
nt tisesame tiste %iiist tl.e iigists tire fed liy accunsnlato-s, sud
tisis usetiosi inereases tise îseriotl of iiglitisqsg ils exaçt proportion
ta tiseextra currusit front thse dytiasist.

vise cf tise ixerestsssg feattire.s f luis installation is pruba-
lily ini tise gcaring wiiicis trausnuits tise peiner frons tise engisse
sisist tu tise dynamno sîssusle. Tisis inetisod of driving ivas
devîsesi by 31. Itaffarsi, of Paris, ands it lias lies, appliei l'y
tise IEicctrical l'oser ï1orag-e Loipaiiy sui severai insstallations
wiisrc isoicrate psower is u-zed ; it wsirls very 'cc iiisscesi, ands
witlrnt tise trouble of' vit e-xperit-iices ini snsal strapaîsi ptiicey
transmuissios.

''ie drawissgi on psage 180 sviii suWticicsstiy cxplaiss tise
dutils of thus gear. Thse ily-wliei of tise gas-engine bas tira
V groover cnt ini its risu, ansd ils thsese grooves muus a cattgut
baîssi 5.16, insch lu diaiseter. 'l'lie lotse guide puiliey ansd tise
pîulley os, tise dynanmo spinsile arc éacis isrcviuicd irit two
casrcsisasdisig V groovee. Tise iiiussusers againîsî tise biand
alios tise msode of psiacitig it o ait tisreu rstating parts ; tise
pin of tise gtsisie-~licyeý is ssspîortesi ly a stretching lever,
witicis pesîisas, ut %sjssnsstsIss.n tise cat-gsst licosit:ca cIussg.
atesi tisruugîs sesar. Neariy tise whssle of tise circîsînference of
tise dyls.sîitu 1-14s1t' lb t.lktis Ill, 1> tIhe LatisqI, gis àisg it a gousi
gril, atsd jres tssssssg u.lsj. s issl ., of tise sîtnist iuusjoritesce
cuusssierssg ti..t tiis pulssti.u, isu1lý :;e isise'ss diassieter.
Tisert sa a 1 rt lssssissii tise tçîîaiots uf tise bansia, ansd

s.asrjsîthl ie flittasi oit ie d3sisuisc bcarsogs is j.ractieatlly
tilt', Lise arnmatuirs Ue u i .i5e isîsaisîaîsa ts L centrailsstsî
ais tise w.sr là se~rh avosides. Tise. vsiise pressure sa

t akesi nit by tise liearissg nd psin cftise guide îsulioy, wlsicls
riussat a s<*rý iîssisis sisasur sisees tisais thse arusature, reqssir-
isug, tserescre, lu.,, ltzlsrirtsuz, ansd tihe friction cf tise esaire
ill.pararuà ss Csaussdrra1si3 dews tisais or ally asller suecianibus aI
hbresesI Lnsswn tu trasmit liover at a igl speesi. Tisin s-
taaionss isaà tsesiiait slsct.ess-fssh cscration -%Inct Assgnst, 1s52.

lut thec slra\vàisg-, A is thse issotor, is tise dynanmo, c Faure-
.seiiss*~oc.kn a scisiasuiur*, ii .swstçli, . cssrrest reverser,

iF re ctss uil.s, s, ,Isuiat wire, il tîiiiter, s lausli circuit,
s dito, R~ ditto. Tise positive wirc arc shso%çsi tit.%

-. ., and tise licgssîiVC,.........£Zcdris-Cd jsrcc

Tht.Y.;5~~~~~AtîîT Exiics,ç- sotiiO a.q tise coaStrustion
cf a telcs.'rîili lisse lietvwes Shsanghsai and Tientsi iras antor-
îzed. Tis hise lit ssci to lic etxeiIcsh ta Péckin. Telegrms

aretoti fsrarle usFrsilsor ngiss. Twire andarins have
iscei aîsiointesi te L-crie a rsgsd .survciiasîce uver ail telebrains.

RULES AND REGULATIONS FOR THE PREVENTION
0F FIUE RISKS ARISING FROM BLECTRIC

LIOHTING.

The.4o ruies and regulations arc drsiwn np) for the reduction
ta a mninimum, in thse case of electrie iightiîîg, of tisose risks of
lire which are inherent ini every syâtetn of nrtificial; illuîiia.
tion, finit aiso for tihe guidance and inîstructions of those who
have, or wiso cositesuplate havissg, electric liglitiug apparatus
installed ou their premîses.

Th'ie dilliesîlties that; beset the electricai l s(îer.r chiefly
internai and invisible, and they eau oniy be etifetsaiy guardesi
aisnst by Il tcstisîg," or prohisîg withi clectric currssts. Tlsey
do(eed ciellty osn ieakssge, tuidue reiistanct; in thse coîssinctor,

and basi joints, tiîich lead to %vaste of energy ands tihe danger.
cils production of hient. These deféets cau aniy bu detectesi by
snensuring, by meas of speciEa sparlstus, thse currents tisat are
cither ordiunriiy or for tise purpsose of testing, passed throu'h
thse circuit. Siîouid wires beconse perceptibly nwarnied by tise
ardissary cnrressts, it is aiu indication tisit they are toit siusail
for thse work they have ta do, and that thecy shonii bce rejslarcdl
by larger wires. Baro or expoàsed conductors shouid aiways
lis 'cithiu visuiai inspection and as far eut of reacis as possible,
bince tise accidentai fnUling ou ta, or thse thoughtiess pslacing of

citler coasducting bodies uposi sucis conductors, wouid leasi to
".short circuiting," and tihe cansequent susiden genieration cf
iscat: duo ta au inecatied current in conductors net asdupted ta

car? it with safety.
T7ie necessity cannot b, toc strongiy urged for goarding

agaînst thse presence cf moisture andi thse use of Ilcarth"I as
part of tise circuit. Moisture Ieads ta loss cf corrent and ta
tho destruction of the conductor by eleetroiytic corrosion, and
thse injndicious use cf"I eaith " as a part cf thse circuit tends te
ma inify cvcry otîser source cf diliicuity and danger.

'.112e chief dangers of every new application of ceertririty,
arise fram ignorance and inexperience aon thse part cf tisose wlso
sopply and fit up thse requisite plant.

Tie greatcat clesuent cf safety is tiserefore tihe empsloyaint
of .skilled and experienced ciectricians te supervise tise
e:srtis.

i. iss: Dymàinio MtCiîsr.

1. The dynaino msachsine sisosld bo Iixed iii a dry place.
2. It slsouid îlot lie expased ta dust or iiyings.
3. It sisould tbc kept jserfecty dleau assd its lissatitgs re2l

ouled.
-1. Tise insolation of its couls aud conductors bisonld be prac-

ticaiiy Pberfect.
5. AUl cosiductors in tise dynamo roont shsould lie firmly, sup.

îscrtel, ireli iiusulated, convenientiy arranged for inspection,
and marked or nounhered.

6. Every sirilci or commutator usesi for tnringi. thse current
on or oit slould bc constructed gso tisat seliei it la suoved and
left it caiot petmit of a permanent arc or cf hseating.

î. Lvcryý par. uf the circuit 3lsonld lie bo dt tertitinesi, that
tihe gauge of %irre ta bie used la properly îsroportioned ta tise
currtnta it usill haves ta carry, andi ail junactiosis iati a eaaier
consioctur bsjou lie fittesi wsthà a suit.tbhc saft fuse or pro.
tector, so tisat nu portion of the conuctor Aiouid evcr lie
aiiowesi tu attassn a temperature excedisug 15îj' F.

zj. L uider ordinary circumstasccs comujlete iiietallic circoite
31huaisi ho unýed ;tise leînîloyincnt of gas or 'aat.-r pipe as cons-
ituctors for thse purseocf couspleting thse circust asoulsi not un
any caxe alloired

:j. Bare wsrcs passing over thse tolis cf bouses sisouis neyer
be lem. tiisu bcvcni fet ciesir uf .uy part of tilt; rosuf, andi mi wires
crosasng tlirotigifaes shouid invariably bie iigis ongi tu shlow
firecaca4pra ta pasa under tiscm.

10. It la most essenuia that joints sîsoulsi ho clectrically and
sssechanicaIi' 5 perfect and unstesi ly solder.

11. Thse posstxon ai wires witess underground aisuii lIn clear-
iy indîcatecd, aînd tisey asouisi e lasid down se as te ho caaiiy
inspct..d and ropairetl.

12. Ail1 ime ssed for mndccc purposueh iouls i elas liciently
inasuiatesi, citiser by bing coveresi tlsroughout vitla some
iuasulating mediums, or, if b&Me liy resting on insulatosi sup-
ports.

13. Whê.n these im pas througls roofs, floors, iralîs. or
psartitions, or whcn tlsey croes or are hiable ta touds metallic
masses, liko iron girders or pipeF, tisey sisould lie thoroughly

(hine, 1888.
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1rotucted 1.)y suitalilo 4tdlitious.l covering , ud îvliere tliey ore
lable to abtrasion front any eause, or to the deprcdatioi or
tis or uîtîce, thiey shoulti bo efliciently inicasti in sente liard

ina:terial.
14. 'Vliero iutlocr wires are put out cf sight, as beneath

f looriîîg, tliey shoulti be tlieroughly protecteti front, mechanical
sujiry, audti teir position shoulti be inulicateti.

N. IL-Thcf value cf frequeîîtly testiug the apparatus and
circuits cannlot be tee strongly urgeul. Tise eacape-of electricity
calînot bc detecteul by a se'.se of stitell, as cau gas, butit eaut be
detecteti by apparatus far mobre certain and delicato. Leakage
not ouly meane waste, but iu the presence of moisture it incaus

îdestruction of the conductur andi its insuiating covering, by
electnic action.

15. Arc latops shonîti aiways be guardeti by jiroper lanterne
tepeetdanger front fallîng incandescent pîcces of carbon,

adfront ascendiiig sparks. Their globes ahoulti be protecteti
witt %vire netting.0

16. 'l'le lanternis, andi all parts vlîich are to e h andIied,
shoulul li insulateti front the circuit.

IV. DÀAosît TO PEUSON.

17. Where hare wire out cf doors rests on insulating sup-
piorts, it shoulcl be coateti with insutlating material. sucli as
înldia-rubber tape or tube, for at least two feet on ecd side of
the support.

18. To secure persons front dangcr inside buildingq, ot os
essential se te arrange anti protcct the conductors andi fittings
tliat no oas caui beexposed te the shocks of altcruating currents
of a mocan electrornotive force exceeding 100 volts, or to coa.
tintious currents of 200 volts.

19. If the difeérence of potential within any home execeeds
2UU volts, the bouse sîtonît b. provideti witli a «"switch," se
arratîget that the supply of electricity ea be at once cut off.

THE CHAMBERLAIN GASLXGHT.-Ereirciti IteriZe.

Thlera is te Le. seen at 43 New liroadl Street, E.C., a ew gas-
*iht rccntly patenteti by Colauel Chamberlain.
g1 ,eem at present that there ta but littît chance cf the elec.

1tric light eusting orciinary ceai gas illumination front tIi.
poition it a occupied for se xuany years, but it may be that
Colonel Chamberlain'a process will accomplish te soutie ertent
tlîat which electricity is doing but slowly. It is, however,
scarccly within our province te speculate on that which is noir
producedl on as minute a scsIe as were the first dovelonents
cf highting by electricity. As the inatter stands C.olonel
Chlliberlain net ouly shows the superiority of bis noir light
over that of coal gis-, but ho &as manufactures bis gis on a
miniature scale at the atidress given above.

This proces lias been the subject of elaborate tests matie by
Mr. leury ilutchinson, C.E., ]?.C.S., anti we comnot do botter
thbn describe Colonel Chamberlain's invention in Mfr. Hut-
clîîîson's words. Thtis gentleman says that Colonel Chimber-
lain'à procesa îuîy b. brxefly statcd te conajît of dcconiposing
iKtioleum oil and water (four parts petroleurit anti one cf vîter)
iii a sînali iron retort heateti te rednes by mesus cf coke, coaI,
wooîl, or g a. Tho gas, as i. issues frein the retert, contains
no0 ollier iàpurity tIsait a sinall amount cf tir anti carbonic
sU is, wlîicar guti. îid ot in passiug i.hrough a sail port-
fier contaiîling a tetr, thero it is eooled, condensoti in volume,
and dlpoit ist thence procccding iuto suitible gas-

The gas i next diluteti with tbrce timca its volume of - ret
lit " atmepîheric air ýbut not colti air), anti hercizt consistsithe greatest novelty of Colonel Chanmberlain', invention,
naniely, the introduction of reel hot air during the decempoi
tien of the. petroleum cil andi the gencralien of the petrolei
gas, in which condition the expcriinater proveti by nunserous
cxperiments the air inust b. admilteti ta tht retort te brig
about the njecessarv coînhinaition for protiueing a permanent
anti non-condensbible illuminating gaz.

In reference te the propmortions cf inaterials useel, tr-, ho
founti, front a strie. cf experimeiita, thît lsy the use cf 10 gal-
lons cf refineti petroleumn, atîd two andi î-halIf gallons cf viter,
with the Dccess.ý' qnautity of Ilretl lot air." 3,000 cubie feet

of18t 20 candlis bis, with a residual produet cf tir equal te
Italf a gallon, cou Id bc relieti upon. For cempirisca, anti te

jshow thse great superiority cf Colonel Chamberlain'. gas, as

coiipared with eriary ccii gas .uiiti water gas teitîtout petro.
letiant, lit- shows tîtoir ptercoutage comîpositionîs:

COLONELt CHlAMltERLAIÂN'S GAS.

Carbonie aciti. .. 2.1
oxygen .. 10.0
Illuaninatiaîg ;aise.. 21.4
Nou.illusuîinating do. :0 .. - .5
Nitrogcu.........n. 46.0

100.00
COMPiOSITION GF "COAL OAS."

Non-illuninating gasus . 3.25
Illunîiliatiaîg giasc GAG .4
Sut jitur comî,otnts .... 0.29

100.00
%VATEIL OAS %VITiiOUT ri-rr.OLEtUM."

(Non.illuininating gaies.>
Nitrogeit . . .. 3.
Ilydrogen ... 25.0
carboIii oxido .. ... .. 35.0
(.arbonie aciti .... .... .... 4.0

100.00
"Tlius," says Mfr. Ilutclîiîson, "lvo see in comparison witli

coal gosL, whilst thte latter ouly contailîs about 61 per cent. of
available liglit.giviug gises, Colonel Charnbcrlain's petroleunst
gis, on the otîter lîand, .-ives liglit-producing gas equai te 21J
per cent. ; anti ccli if Coloniel Chamnberlain's gas were icîti to

thl' public at tue saute price as ordinary ceaI gas, tlsis petre-
leu.s gas shows, anti alse cenfers upun tîte public, a elear gain
cf liglit.giving poweer equal to 15 per cent., anti by the use cf
the ' New Douglas' humer ivill give a liglit cf very great anti
unusual briliiancy, superior ta auîy yet exhibiteti or known te
thie public."

In reference to the cont of O&lonel Chiamberlain's gas, front
thse numerous experiments carfiet on, Mr. Hutchinscu thinks
lie may safely say, talzing inte coiteideration tht increaseti il-
luîiinating pwer per foet cf gis, as comîtareti with ceai gai,
anti tt airl cest cf production, purification, &c. (thse latter
ver costly anti offensive proceas necessair' iii ceai gis naking).
tIsat front 10 gallons reflinet petrolenum, with twa anti a hiilf cf
water, gos cf suflicieuît illuminiting power la generited, when
conîhinei with reti hot air, te give 3,000 cubic (cet cf 18 te 21
candle gas.

Y.STIMATF OP COST OF 3,000 CcnIC FiEl OF CUIAMIIERUi'S
GA$.

Ton gallons petrltumn ol, at 6dI. per gaI .... 5s.
Watcr.......... .. ..
Air
Ceai and labour «. .... .... .... Otd.
Intcrost on caital, wear anti tour .... .... 6d.

Total for 3,000 cubio fcti .... .... Gs.

Equal to 29. per 3,000 (cet cf gis, havirg an illumnoting
power cf front 18 te 20 cantiles.

.Andl tedtîcting tht value cf the ft, vhich coutains about
haîf its weight of a valuable lubricating cil, as veli as a simili
amouuît uf 'brown colcuring mattcr cf greât penetrating anti
sitaining potwer. with other valîtoble commercial preperties, at
Is. 6d. per gallon only leaves 4s. GdI.. as tIse tîctual cost cf
3,000 (cet of the petrolcîira gis, or is. Gdi. for 1,000 cubic fect,
whis a very sniall cost for a tirst-rate gai ccntaining ne ina-
purit:es, isuch as sulpîtur anti sulphur coinspons.

.Anothcr important ativaitige cf Colonel chamberlain's g«s
lies in tIse (oct that 800 cnibic (cet cf it wiil go as far as 1,000
cnbic feet of ortiinary coal gis.

Mm. Hurcliinson cor.cludes after threc wecks' intimate se-

quaintance with the detaila cf this precesa cf minufacturing
".t patent petrtuns gas, by asscrting tIsI the patent is 'a

very valuible invenîtion, cf greit public nîility, simple in ils
manipulation anti frec front danger, giving a pure gis of great
ilium-initing power. anti vili fuifil a public vînt long felt,
more tapecial ly by the higher classes cf secîcty, where an inde-
pendent anti doînestie inetheti cf ma.nufaci.uring gooti illumn-
îting anti lictig g is required.

1f vo ist net cil gises have been tricti usny times
before anti therefore it woulti b. premature te assert; thît
Colonel Cliainerlaiins invention conld b. apjalîcti as aucceas-
fully on a large scale for lighting districts as ut is ncv forwhat

Jue, 1W8.)
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niight be termed home manufacture. Thât the gas will tme I ho apprtui for mauufacturing the gas is shown in the draw-
i'.îrù%ngh long distanaces hmi yet te br Ibute , u n the whe i.g. M,~ air is fortrd into the retort by moans of a small
the sytmappcais to be Iiiily pbrouisimg. Jk gcntral vievW ofj "Ilots" hlowor, scen on the Icft of the 3ketch.
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OUR BODIES,' K.w c.

luit Cille LA ie TitriILO.0)

Tl'at blondi circîilatca j.erpiettialiy tlsrougli eue bodieq, l.4, et
course, eoe t te .tcksowledtl,,tl truiisiiia of oîr islysicai lite.
Se tacitly, liewever, la tlie fact talcen fer gratiteti, tliat véry
few îiersoiia ceoin te trouble tîscuiwelveg further regarding the
îieciisiii wiic keps tinis perpettual flov lu mnotion, l'es-
sîbiv the îîîost saluent leattîres ot thîe bleni circulationi cousist
tii tiue kiuioveîige tlîat tlie heurt, by its inessant nîovemnast,
iii ebargeti witls tIi, dîity ot seîiilg llond tîruý1 the bsody
andi tîat the tilooli, secoildIy, licita, or is tiîts tiriveus, tirougli
certain illes or NIcedressils. 'r'ite leart ii titis liglit ie a kiuid
of force îîîîîsî) anît if wu. :nld that it isa :îinssilar torce u pliii,
we bliah ihave loiid a rouit~l and reativ. but essenitaily correct,
idea of the nature et tilt- bea~rt. As a iiollg)iî, inusele, thîe lteart

ne lne lears as a isiysterienls orgzin. It i~s iuisliew, to
a'10 blond ate pass tlîrecigh it, ; it la a inusc/e (or rallier eollec-
tien of inîsclesi, tliat it iiay propel tise bleond tlirou.-lî tlîe ledy
by its tercîlble conitractions. Fer, aftir aIl, tic saine force by
ineans et wlncli we write a lutter, or inove our legs in %valkin ig,
is3 tîtat wlsicls drives bilocnd tîrougli our botiie.,. 'Plie mnuscles
ot osir fiuigers andtiam cv,îract wliessiVC werite ; tise lîeart's
nisculnr subbtaisce, in the saine way, coedracbe wlseî tîte heart
Ilbeats." 'rTe diescripstion et a litant as a Il hollew muscle "
is elle aIse wlsiclî apîltes with ei1ual force te a1 ihatta ; aud
tlte iseart of ais inseet or the lmulsatiie organ ota sisîil or oybter
as fsiliy conteors te titis deliuition asn that et a main.

Ve hsave already seeis tiat thte blondl iii the course et its
circulattin exista unser s double Isisase. le gees forth frin
elle side tthe, !eft) of the lîeart anti frein the lutigs te ateurisht
tse bodiy. It iq iieus pure bloond ; it travels tîneugla piples or
tubdes calieti ariertes, sud lience it is otten spoken et aç arterial
blond. If ice trace alîy arterial bieotivessel theengli ils rainifi-
cationg, we niay sc that it divides anti subdivities, anti fisally
silreats eut iutc, a iîetw-3rk cf filite, delicate wallett vessai1s,
kztown as tise capillarics. Se minute are tîsese capillaries tîsat,
as a ride, tlscy wil allow only a sinifle row et roti bloond cor-
î.isclea te pas aloR5g thîeir iuterior at elle time, like soliliers

1 li sinsgle fie. 'lThe tlîaîîîter ot these calliilaries i.a, tltepore,
about tile cite tiree-tltousaudtlt ef ait inchi. \Ve cati resttîly
sec tîsat as tIse tissutes ef cur traînes are permeateti by such a
dense isetwork oz blootivessels, tlsey niîîst receive flot ouîy s
v'ery large anti constant supîsly et blod, but uusust have tisat
fluiti lîkewise breuglit imite cousiectîon witii the Most mtinute
parts or "lcelis." Tue iluiti part cf tue bloend strains titrougi
Uste callillary walls, atd initss batîtes thea tissues ii nsutrimenut,
aîîd it ta titis fluiti part et tise bleond wisicb, iii turn, Ls latn
uîî by tise absortocai vessels, as dcscrsbed iii s former Isarer.

We may furtiier observe that at ne part of tise circulation do
the blootivcssela eîsd abru tly, or l:kc a street withiont open-
iigs. lii Il coastraty, tle aluecial feature et tîte circulatio.a
is, tîsat it is carrieti oi li a set et closeti tubes, wliicls are

1 cvMrwhcre coutînueous. If blod escapes frein aîîy blootivessel
Sat ail, it miust do se ctser iiaturally, Visnt la, by etraitting
threuîil its walis, as aireaîly describeti ; or it mnust escape
throug;h î»uuy iii the vesse). A -%vouist et any blootives«el,

jsuiali or large, is tîs realiy ais elteuiug into a systeut cf close
and continuons piples.

TIsé lond, tîscu, wlîiclu the arteries ]lave carrieti te îeuîrisls
tIse body, psses lise tIse cepsuar: os. Tise nutritive tuîîîctious
cf aîîy hart part et lte blondi fIow lias bren disclsarged, wlseu
thei tissues have receiveti tîseir quîantumi et bloond tlîroigh tlîe

tcapsllary vaill. If wu traýce the blondi floiv onwartis - Ls ire
1niay de wlsen the vceb ot thc fro"'s font us microscopicaliy
vielcd-ire sec tliat tIse cajîillarieangraduaily tend te beccîne
cf larger diaiueter; antd finally, by titeir uin we diseover
tîtat the espiltarses terns reins. Tiar unian Ilvein Ila familiar
cisouga is comnu s jiarlalîce. We kssow aise, as a unatter et
ev.'rydav kiowecdge, tîtat the raans Il veil is giveus te Use-

i blutis loekiîg vessel.s we se lus tIse baci, et tise lsad, anti still
anort lauiv un te ani it.acitl For thue vejisq, as a rule, lie

I usear tU surface, vlsîist flhe arteries are dieep seateti.
1 If vre grasis a.is abject firmly li tisa Ianti, anti ticsa bandage
Isay, is t se maîdtle of rte aria, we notice tiîat the veina grlow
larger aisd ure lsrousinent. '%Vliy is titis 7 Tise rep!y îa
evitient. '%he have by our handage cbstructed a flew ot blooti
wrîichs is; îassiîig vil te arma frirartis t/le /tcari ati lutngs.
lieusce tIseý velus swei on tIse mille et the biandage furtltcst frin

l tlle lie.art- Wp cannt show tycperitnestit.,tly li such a simpjle
i matiner tlle tact tisaI li tîse arteries the flowç takes place iuî the

o1jîosito directîin, iiîiineiy, fro'nt t/te lirart and /îuujs Io Ille
boily. Iltt, if wu. %%-cr, tu lafce a ligature round nuy artery -
sudsl ais the rail artery, ii wIIiCîî thlpise " '' l et, nt tlic
tisunb bide of the arni, about a couple of inches above the
%wrist--%ve should finti tse vessel to swell abore the ligature,
iiinl tof leoas in the case of tise velu, lit otlier wortla,

wu should tieil bu iiiterraptiuga tlow of blond, wlîichL is plas'
ilig ,.lown tho arm, to nouriali tlio hand.

IVo learii frontî these pilain filcts, tliet the circiciai? of ethe
bulond renlly tuonts that naine. it îs ait icessant round, froint
file Ieart andi longs as pre~ blond, througlî ic ieody, andi back
te theicieart audt luugs aq impure or enous bîloond. 'rte
siities, or waste inatters, wlîîch it bias received front the
body iii ita course, are got rîid cf by luuîgs, skiîs, and kidnteys,
andîti tis latter work etistitîitte thiat kîsowîî as Ilexeretion."
The cutirbe of the circuslationi - fîîiiy wrotiglit ont lîy the in-
niortal Hlarvey - is as tallois. The be:îrt 18 two-sidlet triglît
andt let ; aist eacli aille consigts of 1%vo coiaptrttnentq - au
ascricle and a rc,îtricle. 'l'ie r2ghi siffie of tIhe heart deala with
recocus or zin/intrc bouil alaise ; wilst tleft sidle is coucerneti
eîly witb arIcrial or pitre bloond. The inmpure bloond is rottera.
cil by tIse veins te the rigbt auricle ; tlience it passes te the
riglit vemtricle, which plmp it iute tie lnîgs. Titis la une.
hlI, se te 8pcaitko othe circulation. Ini tie lunga the bloond
la puriticil. 'hen it is passeti on te the left aurnde ot thîe
licart ; andi theisco te tile left ventricie, wlsieh prepels it
ttrai gh the arterica aIl over tîte bodly. No mixture of pure
,ini limpure bloond, tiierefore, tilces place iu thîe beart ; but in
froga aîîd reptiles stich. a mîixture actually takes place, llw.auso
ii these animais the hcart is net coiîletely tv,-siieti, or
double, as it is lin blrtis, îjuadrupeds, andt oursc!ves.

POISONOIJS COI.GirD-f IN GERMANY.

The follewiîîg tir'.iee, concerniiîg tîte prohibition ot poison-
eus celours for thxe celornîg cf certain alimentary aubst-rices andi
articles of foodi, came jute operation in Germany, on lat Aprîl
last.

1. TIse tic et poisoneus colora for tIse manufacture of foodi-
îîrotiocts or articles cf foodi intentiet for sale ta prehbîbteti.
l'ioso wliioh centain the folloiving materials or cominestieons
arte consîieret as poisenoull colets within the meaniug of t is
euactmiezt :-antisony (oxnde cf antimoîîy), arsenic, barium
(except sulpliate et isaryta>, leati, clsremium f except pure
chroii oxîde), cadmium, ce;ipcr, mercsiry (cxcepting cina.
bar), zinc, tin, gtsmboge, pîcric iciti.

2. The prcserviîîg andi Iîaekiug ef foeti.stuffs or footi-protincts
intpec for sale in wrappcrs coloreti wsth the above.cited
poisonous colours, or li barrels in vlsîch thîe poisonous celer is
se eîssployed tisat the peiqoneus colorzug niatter eau pass into
thp contents et tho barre], ia p-.ehibiteti.

3. Tilt emplcynient of the poisonus colora enunîcrateti in
Ar't. 1 is prohibiteti for tîte manufacture et pfsytliings, witli
the exception cf vari',li andi oil.îsaîîts matie of zinc-white aud
clirome..yellewt (chiromnate et Icaîl>.

4. Tuec use cf colora prepared vwutlî arsenic fer thîe manufac-
ture of paper-haîiginga, as %çell as tliat of pigmients conWing9
cepper prepared watlî arsenic, andti et atters coiîtaiuuiug alun-
lar colera fer the mîanufacture of materials et dreas, isoprohi-
bitoîl.

5. The puttitîg ou sale, andi the %.ale, wlsol fflle or retail, ot
food-stufti ni feed.îîreoducts preciveti or packed conttaty te
the rcgsilationa cf Articles 1 andt 2, as weil as 1 laythings,
paper.baigiuga, sud drcss-uuaterials nsanutactured in central
vention of the directions lin Articles 3 anti 4, are prolsibiteti.

Tusî. metrical systemt i3 nmade compulsory in Hiavauna frrnm
.luly iext.

Svi-F Lri~îruPàAiT. -- fl for -ant heur 21 ouncea caus-
tic Iiiiie, receliitly pre areil by calciîîing clean white shlls et
" stroiag rei lieat, 'vi t),. cinuce of pure snîphur (floureti) anti
a quart oif setwater. Set aside in a coreril vessel fer a foe
days ; thioz pour nt tile liquid, celleet tIse clear craage.celoureti
crystals avhiei bave depesiteti andl let tlîem drain andi dry on
bibulous psailer. l'lace tlîe tiried sulphide in a le-an blac1k.
eati crucible 1irovitied wi'th a enaver. Ileat fer balf an ]tour at

Il teanperatnrc just shoert et retiness, then quicly for about
fittecai mintts at a wvhite heait. The addition of a simili, quai'.
tity cf pure calcium fluoritie te the suiphiule betere heating at
la matie. it mal, be ruixeti witls alcololie collai varuîi3h

jjime, 1$M.
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It1ECE1NT EXPLORATIONS IN' THE~ REGIONS 0F THE
GULF STREAM OFF THE EASTERN COAST 0F

THE UNITED STATES BY THE U. S.
* FXSH.COMMISSON.-S ji..

.11liomgi several exteîided sîîrveys nioti>, the' rogion ai tlue
t.týIl strcnin liai beet. Made l'y the oilicr' of the 13. S. Coast-

lance 184 1, neo systeîîîatîc dnedgiig liait boni donc alotig
*t. CL i Iirîîortlî cf FlÛkrla, Iîmîtil ISSu1. flîî ic u provienis

,ul v( >, large iniîbei.4 0i bottuiîsliiples bîrut beeni saved.
Siiîî .1 tiiesetîcr stî inîaîy vears aga by l'ruftsor llailey,
jlI litter bv Mn. I., I. île P'eîîrtaIk'. :itny of the Foinîtimifera

Wil othier tii crose(îliic ternis have beeziil escrîbeit ly filetn. A
i..,% siîih ielis (rui tlîe saine sottreccie t edîiibetd by Dri. 1%.

à.* t(ii&d ii IS62. Ttese iiîvestig:itieît gave a gî'neral idea, of
the znture of the inaterials et the battant andi the deptlî, but
ouiiîi3 erreri, esîsteit ii the eurlir .,tttvej b ini the det crinination 8

J, t4 inIerattîum, and it iiinaîiy cases the necerb*d îioprls were
air- lable. 'rite c'steîîsive survpys iîndle by tue Blak<e, sixîce
ISsu, h ave hevn conducteit iviltî niiicl betteýr apparattîs ani
grejitter acccr.tcy.
'l 'lie real clînracter et the tanîta inhaîbitiii, the battant be-

lit..tlî tlle Gulf Strenînt, oW1 Ourn censt, ivas ecnîlîletely uniuoîvî
* înul 11S, wlien' iitîîmieîlois anîd aîîist i tigings ivere

ijiadé,fs, by Mr. Alexnden Agabnsi, out tlîe ccnst.survey
lt ..tii r 1tL.ke t0. Rl. Ilri*tt. S. N., coîuni diîig>, îînd,
1.teîr ii tlic sessoil. by the U. S. Islî-coinmissioîi party, oit the
:h1î hlawk. Tfie Challenger, ait ]tni celçhîrtted voyage, malle

a hile et dredgings tronît Berinuda toiv.rds New York ; but, cii
. 1î'lqroaeliiig- otîr ccast, she turne 1 ncrtlîwand, anit wenit te

ci! Nets' York, lu 1,240 tatlions. Titis is mcl ftrtlîcr off the
ee.s5î tlunn iy cf the fisli.conminission drcdgimîgs, andi entaille
dic ouIlF Stren slepe. TIite teiv Ircdgiîiis madle by, the

0-1, i.gir ci Ilalitax acrec j3srtly ai the stsillov risliug.batih-s
J.c iait Liik),and iarly lt t en ep nvter of the Atlantic

14%sili. By ihiere Chance, tlieretoni', the Challenger mnisseit the
1,. ovcny et tîte rxceeiliigly rich and %aricîl deep) vater tnuîun

falîisa tîtat is nloi knewn ta cctiîî% the Gulft Streant slape ail
.s.îvtr coatst lit 1S72 anc lînul was nmade liy Messrs S. 1.
an,îlisd 0. Harger, oit tilt! Ilachinu 430 fttfociis, sentI, of

Gînesbam'k, oii titis sîchue ; buit it hinppcîied ta b ho a a Cote-
bînivl anreui spot. lu IS77 tilt, t S. fisli-comiiiission

pnrty liled oit tlîe noithuard conttiniuation cf tuc sIcmn,
about 12(1 mîiles South of Ilnitafzx, in «10 Amuit 190 fathoms ; but
tla In ttcî ias ai iareün grave), andi the nebcIts iiengre antI

utisf.u isfactony. li tlînt regicu thi tolt current,; are rapid, andi
tlt- alo1pe ai tIhé battoîît is excetdiuigly steep, iliîkitig tltc
ficîgiiig veny diliiult. lii 1880 Mn4. A. Agassiz, while ail the
ltlîk, iaIeil sevcnnl Imies et dredgings ail cur cnstn coast,

.rinî thi Guiclf Streamai sloîte, The nMcst seuthen ai these
acre iii! tic Carolînia canis, unîd tlue uîast nartlienu stations

nt .n just scutit ùt George's hank. Thosc ldreilgings exteîîded
fruht shnllovw aten te 1,632 fatiains. The Blake was tunilhei
%% i t excellent alp:îratîhs for souîîîiîg andi droulging, tenmpera-
turc deteninîaticîts, etc. TIte eilicens of the Blake àsecuned tmy

ehs .,peration a arge ainouiit of reiahble hyical data; and

*large miihbens of ie-w fonîns ot animual lite, innîîy of wlîiclt have
Alrcauhy beomi describedl lu tlîc bulletin of the Museuna ai coin-
juaistive zcolc y.

L.ater ii tiel soason et 1880, tilt V. S. fs.oii.iî
klre-liiig-1party unter thc directicn of tIe vaniten, malldc its fast
xi edition ta the Gulf Streani sallpe ii the steamer GshI lak

I.laet. Rl. D. Tannier coimiiiduuîgu. Tite regiami îisited %as
abouit 75 ta 80 milles soutît et Martlîn's Iuieynnd, in 65 ta 192
faloms. Ou Sept. 4, irhci thîis erouiid aa ffrst visiteit by
ti', a long day as spent in dnredgimîg andit rawliug, an it wîi
navellous results. Tite battentî as founit to bc accupicit by
aus (.%Cicoiimgly rich andi abundamit taiîîa, iiunhîîdiîig great nuihi-

1 - rs of ihCii adi iitrar-ge forums oi aimais helouging ta miearly
4*41 dthî muarthc ordens. 31aîiy fiblius ntever bilare takcîi on Or
coatst were scuned. Tlîoîtssîds o! b.eititiftul and undescribeit
stsr-fislîeas of mihîly specie, witil vanleit shaped anit Calore, ci-.
cuumbcred aur (teck. Craha and shnimups ai atrnge kinds,

*sente o! tiiexu ai large size, acere taken by tliousamîds. Ntier-
un a ieaandi cuinsi apecies of sheill, sahie o! theni veny beau-

tiuu ; busblels ai lange andi brilliantly colounait aea-amhoiiuancs,
,eerai ut tiu aven a foot acrase,init most ef tbiin previausly
uiiknairii , wt sca-lîcus aud corals of centtly forma amud
;uour.,,-were anmomg Uic mare conspîcuonus treattres; secureil

un1 tliat ever îîîeînor.îblc d.îy. 1;o sticcessful ivero %v., tlîat it
reqîîiireîl tho incat diligenît aîîd devoted labour oit the par of
Our entire li.truy,-tlioti,"h aiîlcd by the ollicers anîd sailors of

tlic .4teamer, wh1o aliarel mue or less iii our eîîtlitnsiasnî ,-roin
dayliglit linth lic rning tilt late nt uiight, ta preservo %vlint %vu
hall sectured, niotwitlistauidin)g wvo titrez aivay mally theusand
of dliplicates. Somte idea of the richlîess of flic fatuna, aud of
the abunîlauce nf Ilite ont the bottoant in the region, inn y be

fahrc romt te fiaet tbnt it rcquircd aiJOVO five barrels of
aicoho1 ta pireserve the portion of the catch tlînt we saved oiu
titis anc day, and a similar anncult tyns uiieu by us on vitrious

subsequent trips in a single day. ()n aur first dny eiglit lînuls
,lce mnd, încstIl~ vith a large beannîtrawl. There %vas a very
hen-vy swell, due ta a violcnt cvelaitu tlînt hadl pret'niled fur-
tller soutlî a fewv dnys before. Under tiiese cir-cnmstanices, tho
dredgingani tho e afte îcînus re i'înusunlly tîresome.
utlîervvige aur tuhsnsntould. îîerhn,îs, îlot ]lave allowcîl us
tu retire, even nt initiight. Blut a touch cf genuine sensiekucass
%vill dntnî~ the nrdor even ufth Uinîst enthosiestic nturalists
wlîen lîundrcds ai new and stratigo specîca arc befare thein.

Titis first trip lîaviug bieu sa successful, twa others werc
nmade, Inter in tic season, ta otiier parts of the slope, ii depths
raîîging troint S5 ta 5700 intîjois. Eacli trip praved cqually
productive, aîid added nîinuy speCies ta tlio long list cf disco-
vericsQ.

ln ISSO the8 lieadqttater-q cf the filih-ccmirtission were ut
Newport, ILI1.; but liu 1S81 and 3SS2 they nee t Wcod's
hll, Mass., wlîere n labcnatcry bad alncndy been flttedl up in

1875. lu ISSI and 1882 the exploration cf tile Gulf Strcain

siope 'vas continuedl whenever the %ventiler wras suilliciently
favorable te permit us ta nînke n tnpl lin the FisliI awk wthlout
too mucc risk.

Tiie steamuer Fisil Uiavk, wi~th wvhiclt, v,,; have exploreil titis

reglits thie pnst tiîrec semsons, iras butilt particulnnly for use iu
thîe lîatcliug af shad.eggs iu the montlis af sliallov rivcrs, acd

wns therefona tiot ndnîîted for service nt sen, ilules in finle
vrentber. A mchl largen irait stcnîîîr-tlîe Albatross, af 1,000
tons -lins recently beeu built for tle io e of tIc fish-coiuiinissioti,
and is ncwv being fittcd up) exIeressly for deep.sea service, for
ivhicît site will hbelu nveiy respect well adapted, and ai have
the best equipuient possible fer sudh investigations at ail
ileptits. 'l'ie exaînination et the bottoin beound tIe (leptîl of
abuut 700 fatîtoms lias, tlierefore, becu dcferred until the coin-
pîctian of tIe Alliatrass.

lut addition ta tic tînce trips mande ii ISSO, seven tripswere
mado by uas iu 1881 front Wacd's Ilall, and iu 1882 five trips.
Dtiring tliese fifteen trips, on ench of ,%-Iicli a sing~le entire day
as u8unlly employed iu drcdging, ire occcpîed about 113

stationis- At necarly aIl tliese stations tva u.-ed a large heain-
trawl af inipravcd construction (fig. 1, page 188). Iu a tew
instances vre useit a lnrge rake.dredge (fig. 2). On eveny trip fiae
scrface.nets, or tewing nets (fig. 3), acere tsed ta capture free-

aainniig animanns, ilencever the motion af tîte steamer as
suficienty slow ta permhit tItis mode of ccllecting. Iu these
tauving-iiu., aîîd iii long-handlcd diîî.nets, ire secured a, great,
varîety of pelagic creatures, sudh as jî'l.fliea, Salpa,. Saita,
varices simili Crustacea, and uspecîatiy large nutiners aiEna
tuostraca.

Our dnedgings in this regiait nain caver a hett about 160
miles long, enst and west, nnd about 10 ta 125 miles widle. Thc
inîct enstern stations tire soutît-eat af Cape Cod ; tIc Most
westernî are soutlî of Long Island.' They are mostIy bctvreen SO
and 110 fuc raint tle ccast-linîe of soutîteru Nket England
(sec mnp, 1). 444.) Tite dî-pthaarc iîîastlybetweeu C-5 auit 700
tatlîcms. l>robably ne otîtor equally largo panrt af tlic acean
basiu, iu siiiîilar dcptlis, has ben mare fuliy examnineil than
this. lu addition ta tIc regeler work oftle party during the
senson, Cipt. Tannier malde a speciit trip ta tîte Gulf Stream
slope, aif Ciiesaneake Bny, ii 1880, aiîd anotlier off Delaare
ltty ii ISsi1. Oit bath of tiiese occasions valuable collections
vrere madle, anîd additioîîal data iii re ' rdl ta tîte dcpth andt
temîlerature were abtnîned. lie accuiei seven stationîs, liu 18
te 3U0 fathoms, ln Issu , and eîglît Stations, iu 104 ta 435
i ainum ii 15$1. Tiiese dred ings èihoi the direct southward
continuatian of tlîe inalîcro cclii beIt, andi the wrarnt belt out-
sidc o! it, as well asq tlîe catit dccp.watcr beit, with but lttti
change iu the fauna af ench.

1111V5ICAL FEÂTURtF OF~ TI ItEGION.
Tbe total nuinber ot specics of animais alrcndy ohtaiucd by

usa front the dleep watcr iu this area la not leus tha'n 800.* Tite
number alrenity idientifieit or descrihed, ani entereite ou r

Julle, 1883.1
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Xis' 1. - Suuthern coast of 'New England to the Gulf Stream slope, showing lunes of depth and the posi-
tions of the principal dtuziging.statioîîs of the-U. S. fish-commission, 1871, 1874, 1875, 1880-2. *The crosses
( -) iin>hcate dredging-statioîîs, part of which are accompan!ed by their serial numbers corresponding to
the records and publislied lists. rhose bearing niumbers between 309 andl 34? were occupied by the Blake
in MSI.

Fin. 1 -Tite beain-trawl. The length of the
beam., a, a, varies from 12 to à5 feet In those used by
Us. Tite height of the irai> runners, b, b, supporting
the bearn, varies front 24 tu 30 inclies; the length or
thte net., d, tram 25 ta 8,5 feetor more. The packets, e,
wiflîin the net, are ta prci-cnt, the escape of fisiies.
Tite drag-rope, c, c, is weighted with lead sikes

Fin. 3. -The towing.net. in the position that il.
tales wlile lit use, bal[ burled beneatli the surface of
the ivater. Tiiose uscd by us are nostly 10 to 14
incites in diamecter.

lists of the fauna, is about 650. This numberincludes neither
the Foraxuinifera nor the Eutomostraca, which are nuincrous,
andi but few of the sponges. 0f this list, la than ont.half
were k-nown on our coast before 18S0, and a large number were
cntir!ely unku-)wn to sciencc. 0f fishes there are, perhap, 70
species. 0f the whole uuber, alîeadydetertuined, about 265
are Mollusca, including 14 Cephalopuda , 90 are Crustacea,
60, Echinedermiata; 35, Anthozoa; and 65, Annelida.

Tite nplîsatus uscd ai> the Fisi Hawk bas been better in

.[June, 1863.
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FIG. 2. -- Tise rakc.dredge rigged far use. Tise
Irois fraie carrying thse teetb, d, ls about 3 feetwide;
thse tec.h, about a foot long. Thse frama, a; carrylug
tise net, b, Is 4 feet long; c Is a canvas bag ta. pro-.
tect tise net.

Di&on.A. 1.-To Illustrate the relative slopè or profile of the »uttom. froîn the shore to the Gulf Stream
siape, and across portions of the slope ln several Unes. Vertical to horizontal scale, 1. M0. The hune ?t*-o
chows the actual slope along thec Une n - o. The vertical shading Indichtes the-position of the compara-
tively warm water, both of thse surface anid of thse Gug, Stream; oblique sh 4ding ta the rlght indicates the
cold water of the sballow plateau; rblIque to thse left, the cold water of thse greater depths.

mauy respects than miost other vessais ongagcd iu such work
have hiad. Each year new improvemnents hava lieou miade.
Tha « trawl.wings,' first iutroduced by us in 1881, have been
used with great success; for they have brouglit up numerous
frec.swimuting animais froin close te the hattom, which would
not otherwise have beu takon. Whe use of steel wiro for souud.
ing, anti of wire ropo for dredging, lias tnabled ua to obtain a
much mrater nunber of dredgings nud temperature observa.
tiolîs ttani would have heen possible under the aid xysteru of
using ropp, anspiayed oean on toc Challenger. The uq.) of
steel-wiro rape for dIrudgiug, first inventeil by lMr. A. Agassiz,
andi very successfully oîuployod by hini au the Blake, is
pravcd ta bo an iniprovensent of very erent vaine in deop ýyater.
But its use tisera i9 an immeuse saving af time, aud couse.
3 u ntly a grat increaio in tise velua of tise roýults. As au

lu'stration of tisa rapidity ivitli which drcdgiug lias been donc
lîy the Fislà faaw by using tisa wire rope recleul upon a largo
drum, 1 givo lire memsoranda of the tinua requircd ta nuako a
very euccesf,.i hiaul. In 640 fthomq, nt station Nao. 1124, tise
large trawl was put aver at 4.'29 Pý %i ; it was at tise bottoin at
4.44, withi 830 fathisns of rapes out , -.oannrced 'ýeaving iu
at 5.17 ; it wvas on dock at .4 îu.total tinte for tise liatil,
1 haur and 1.1 minutes. Tise net contaittod ,,everm.t barreis af
specirns, including a great numuber andi large variety af fiïhes,
as well as of ail classes of iinvertebrata,-probably more than
150 speciesaltogetmer, ma-uy of thens new.

At ail the localities tisat wve have examitied, tise temperature
of the water, bath at tise bottons and surface, wi's taken, as
welli 's tisat of tise air. lut many cases, series of temparatures
at «variaus deptia svare also taken. Many ather physical
observations have aise beau made and recorded. .Mais of tise
animais front eacis liaul have beau made witli cara, and arrangedI
in tables, so fer as the species have bean determined up ta
date.

Souths of Ncw England the botton s lopes very gradually frota
thse share ta near tise 100.fatisom lina, which is sititated front
80 ta 100 miles froa tise main land. Th'iis broad, sballaw belt
forma, therefare, a ncarly levaI, subuîarine platpau, witls a
gentle siape seaward. Beyond the 1 00.fathomn lino thea bottom
descends rapidly ta mare than 1,200 fathams juta tise great
oceau.bssiu, thus fornsing a rapidly sioping bank, usually as
steep as thse slape of' large mountaius, and aboutas nigh as
blaunt W'asinigton, New Hampshire. This is well shown by
diagraTu 1, which illugtrates tise relative slapa at sevaral hunes
o! dredging, and thse actuai siope n'.o' along th ise a . WVe
cail this tisa Gul! Streams s'ope, because it undarlies the inuer
portion o! tise Gui! Stream aI along our coast, frant Cape Hat-
teras ta Nova Scotia. lu our explorations a change of position
o! less than 10 miles, transverse ta tisa slopa, sometimes made
a diffe. ince o! more than 3,500 feet in deptis.

(To bce contintied).
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TI[E I[EAT OF TI[E SUN.
1i1 biIq~Ei IL COUR. Iî.SC. (I.U*Ni>.), i*.c.s.

(P'g<,g ,ufro.)page 147 1

'l'le a<ilitions w'licli the sui lias rcceived duing tiiese
times mnust have caused a great chanige iii thie lerîodis

of plaîuctarlr rovolutioîî aiii it is linr(ly possib)le te
avoid flic cnclusion tli:t. if siieli las takiîg plaîce, fliat
suoecvideiico of fi wveuldt liaivo boe fouud Cie thiq.
<ionsideratîons soinowhat ef thIs nature induceai the
gîcat Cernian philosopher Helmholiltz te discard thc
thîeorv aîîd te îp'oipoý in its stead eueo fg)iindcd on the
lient givon eut bv tliît coiitrictin-mo etIn boidv of tic
suit aud lienco ealle(l the contractionî tlîeory. Speak--
ing et tis îheporv in n recent lecture ait New York,
Prof. Young et V1erm1out, slys; " is the eite lield
by most scientifie meii aîd is eue which 1 tlîiîk w~ill
bo found muore îlîai hlai truc." Vitiîout emtirely Ou-
dersiiig Iltof. Votnug's ials, there clin be ne doiit
flint ive have nii il a1 tlioroliÔlily COnipeteut cauîýe te
produce ilie cliet..

Startiug at flie begilining, Hlmholtz assumes the
trutlî of Lapincc'a great conceeptieon kîîown. as flic No-

jbular Ilypothesis. Thiîs tlîeoî-v supposes, as us woll
known, that at eue tiîîîc militons cf yeaîs ago, the

jwhlolo efthe malter ceinposing tîje varions mciii bers Of
thfli solair svsteiu togetlier witli nuy intoempltiietry tiub-

stance wvlicli iiay exist was dill'uscdl in -pace in the
forîîi of lîiglîly iarélie(i gas. The omîly known cause
Capable ef keesiug Such inmnierials in sucli ai Condition
is huai aud it is thus turîher assuid tlîat the wvholn
of the lient lu our. systeîîî togetmer witli a large quantity

wliich lias becu wa-sted in space (i.e. ;ipace bel-und flic
confines ot tlîc orbit et :\ep)tiin) %vuas etorcd up ii tlie
nebulous niatt-rinl the flrin of latent lient. Thiîs
highily rarelied n~atter gradually radiated. ita lîcat iute

sîaa ce, and in consoiquoiïep lru'gn te diniiuisî in Lulk,
and ait the saine Iiiîîe te uncreaise ii peciic gravity.

I 1lamets and sa-tellites hegan te fornit oul of it, and Uice
a process of cooling and vontraction coutiritied untfi 1l",isystei assumed its preseint condition. 11i tlîîs process

asuiigthe specîific lic.t ot the coii'ensing mîattcr te
g lie equail te Iuhat et* latêi, 1 leiîimlîoll 1 calcaulatps luit t hojlient giî cil out ~îdrajise filc teiiîeî.îturc e lli,

00U0~ cenii(ld. Wb'at flîu lias beconie cf tliis
immnense aumotiit cf* li at AIl et it, except a vai v
sujail fraction lias Leeni radiatC.d juito alel a elaî .nd
pr.ctically lest iid the vasI iccessýes wliicli exist be-
tweviî sus or betweeut flsaellites ef stiis. The

Ismall fiimction ]lias Luen iuterc(I jtedl by thie niitter of
s0h11' et tlv. plaiilaiy bllie; ind ita cergy, or- saine

gportion cf it iised 11p Ili rearraiiig ict~ iiiateî isl of
gh tlîeanet. I n tis wa .ci) tîap fthe vaslt store ofg

ieuîergy %vliicli tlîc dejîitsi, et rarlinnaceoiua mnater in
$eleiffli PcssUSS, 11u.V 11,1W LiCU dtriVuîkl hum Ulic

coîiden- atioîî oft tî iîî'gghýil,m niaittpr, muid wna,; cnmiplnyed(
ait one time ln keping tue miiolectilis of tlîat utb.Rtaqnee
lu a plate cf vibraticu. Eut the process et cuntlenM- g

tiir. liavirag gou( on) frnnî lIge aigoîot tuieI iii te thp
presemit du. îaot -fui, liere. Illllultz bipjq'oss it lu
te lu, Mill goie n cini iii thIs way lie accouilts for
tIme lieat winch %w and Ouir tulloiw lvordS
dleîive from the min. Acerding- 10 fui-3 Iieomy klhe

Icemntral orb fiq ian'iating, lient ifut. Fpaee at tLe cuornious
rate indicaîrd af tlit coinier cenmit of tij palier and
la hieing conled Ily tlie los thica expeîionecd. lIi cou-

setuencoe etlthe uolin)g tho niaterials Comipusing, the
suit n1itt tivilupy less space and consequontly its dia-
inetor becoinc.q Icas.

?doreuver tue( more rapid the slriikage the greater
the, amnount of lîcat radiated. Or, in otiier words;

klnowving tli,. ailotnt of' îa-liatioîi tking pulace, the
weighit and' volume ef flic ra Iiating body and it.q spe-
ufc iplt, it is, p0ýsi1i1 te ca1eulatt tllc ri i) ofbriu
Lige Wîcssr ],l) 111 tile eneorgy e.xpolîod. With
eut gaiugý firthpr tijo qsîî,o fi.,ial rea ter woul. at once

<liseard tuef. tlîvory as uîîit,iaîîlle. '- 11erp, hio would tiay,
y'ot have flic suin ciîtiîg radiant elicrgy at thia

eiiornien' riten wilch lias bevi dcmou8trably, not di-
inusid uringt historie tilines aind lias propably con-

tinuied for 2A,0910,000 yeara ; and ail pruiluccdl ly flic
ofinîg It bs Silb.tallco Why long cre ibis lie

weuld lhave slîruk jute a cold dead ms.
l'ut let ne eue imagine tie celobrated tierman guilty

ef want of caro in ea nigthe subjeci. lic hla
mnade the calcullation indicated aiove, and lie proves
that p slirizîking of tflic siiii's diaîineter by 6. Uth of
its presv(iit lI-nglit (if, 8S ui ile.s> would. produce un
aîiount of equergy capable of kenping up tlie solar
emission atlime jirefut rate for 2,0W1) y'ears. But if
the suni be suppusvd t>o p oi cul r.cting, afuJ it, spe-
citic g'ravity te g- (in nercaqing until it equals that ef
Ouîr earth, thiij 1 IeInhlz shows that the hecat evolved
wouldl liupply the sun 'vith euergy for ne L'as thanl
17,000,000 years! lu brief outlie tlîis la the cele-
hrated theerv of contraction. Simplc ii it a.-sunip-
tiens, andl quite coempetent te fallil th-e dcinauds mnade
upon it, il is not a malter of surprise Clint if is lield by
matuy of tue first thinkeis of our timue. Vet w'e canuot
help îliinkiîîg thai two conalîlerations w~eigh heavi1y
againat it. 1Firat, tlic researcliés of mnoderni spectie-
scopy ecei te indicate that we ]lave in tlic suni ant
intinacly ]lot nucleus qtuirenndedl by au atînesphere or

s1 juil of bus intensely heated înatter. Noir if the lient
is lrodiiced by conîdensationi thec whlîe body would Le
equally liaeand coiiýequonitly ne suchi partial sepa-
ratiOn Wuî.ld take place. AIse tLe formati.on ef a
nuclcus is dilliculi of explanatien oii sncb a tlîcory for
Iltloon-l t lic tg41llpei-itura of 1 ]Il nîii-luq may lie grenier,
t1lv aut u.l hent in tie solar .it.îisplieic iiii4 lie greater.
Secouly as S incens hai; pviiîted eut, tic lioat buing
proiLiced tlirougleut tLe niacs iut reacliftic surface
by coudîiction.aîid culivection. BLit ive kuw~ of 1ie

au~aiecapable of conilhîctiîîg the immense anount
ef lieit wlîieli we lind hein.- radiated.

This thcory, lvliilch 1 liave su named Lecatise of ifs;
miist charactirîstue tenture, îs at prc-sent lîtcrally and
ab>olutely iniie iiai ity. It firzt saw the liglit in
Marci, 1812, lîaviîng beeîî 1)roposed iii a Iaper entitled
ice Conservation ef -iolar kury"rend before the

Royal Soclet3 cf Luîîdon, by IDr. G. W. limitions, E.RS,
the great clpotrici i, anid 1)'sttfir thi Briti8l

It esemniallv dilffrs frouu ail thu ther tlicories, lu
fint it sulpposeS tile action of flic suit in seudîng ont

it and lient te buetcîrual. The prceOdiDg causes
wîiiclî we have considered, vield the sunt unergy
enouih te List hiru fer ruilins et veaýrq. This oee
alfurds a -nie irhicli its ajuthur cunsiders %% i11 last fur
over. But if i iq to last for ever, then it is a physital
impussibility that 8nytling should Le uscd up or

J.Julte, 1881.
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expended. Accordingly, the oeverlasting nature of the
action je inaintained by the enorgylbeing consorved
and protcctied fronm lose. Ti8 is accomplishced by
ilnppesing rou'îprocal action to go on usiug enly tho
Patre materia!s, but under difforont conditions. The

u lifféent conditions are those -sylichl obtaiin in or neur
tho eun, and those of interplanetary space. In the
one wo have intense lîeat, and in the other equally
intense cold, and I înay bore romar, iat, it ivould bu
impossible to concoive of niattor boing placed in posi-
lions which afl'ard conditions possossing a greateor
cuntrast. 'Xatter is supposod toi bo subjcteid at dif-
feont Limes to theso diUl'ont conditions, and its

jbahiavior undor 8ucli conditioni, producoës, in tho onc
case, the heat andi liglit of the eau, and ià thes othier,
the muatorials necossary for nsaintaining this heat and
litfht. Without furthor preface, I ilh ondeavr to
stittc Dr. Siomen's thcory, in as noarly as possible his
ow'î word8.

After briofly st.ting the varions theuries and offering
certain objections te thoni, ho says The truc
souttion of thse problomt will bo furîuishcd by a theory,
according to lehicli the radiant eorgy wvhicli is noto
supposed te bc dissipated into spaco, and irrecovoribly
lo8t to our solar systoîts, could ho arrosted ansd brought
b.sck in ainothor ferai to tho stn itscif, therse to cou-

Itiinue tho work, of radiation."
(To bic Ceucc-ZI(Icdl it Ille 2=1v iîtsnlicr.)

PROCEEflINGS OF SOCIETIES.

17111: orsit~iu-ee Cril .'-'~as. Ei)-At hue 3[eedngielà(lie usîhuà ci Apiil, M1r. hhrusilceu, Prirelîent, it lic(, Chair. (lie Pailer
rîid sves titi "T'ite Introdluction tifIrigatlion hltt Sets' Ceîiurics~ iiullius(rtteil iii Nortît Eîutcnýiu Culuiritilo.'' b> Mr P'. OMa .M ii

t'. E;.
TiIiîr o'îcc f thie l'allter vere sttu(cî t ic elirfod-ir t i gis-o

nuîie ncîîuîuî cf tlue îieeuiieîîît oi irrigationitili Nt,.ilu Erusteru Columa
du0 . ve-nidl, tu vtiquirv lît tlîe îtnciples slijeit lghuld guilde te

îit-i ttiii-f irrigaticon hou iieî cîmttî ries .aîud 1 hilohl . toexamne,î
Il -iv tan flie iiucthlIis liing irsuucii in Sirils Easîten Cloruili, seerc

i urvird %vil i lîî'u. 'l'lie les eltîinie s ahituiicl tî seas b)tteici u
tiutîl cf tlîe ileferis uuaufc(iti uluer t-hut rieqs chi:~iteur

mtoier, etc., but (lucroe ns au proshpect cf iuîîîîne-îeuuclt (uugà bei Ici
(g'iiiîu 'The eliutilte of Cîtuuîodui meis ileýcribetI uts eutelu, tlizut

agricultîure veuls liii biat iîuu'cil itîtut irrigation. BIotli ssairo
bles in :;Qut. 'lucre serre 1's5.5Xx) lucres souler ocultis'atlion iii 18W),

tt'f ul sveî ettiluteil tienit aut lS-sa ialet ututiol lie 4tuï,.()tI uterco. %%,Itît
îî'îll ueitu ,tlt liiiitherhi icîîu i g usu titiati i.uttlt aisislt>
t i'.r e i uicli t tallit t t îl (iv tuitle tt urnîgtte. It st-IuII-

etiii'iilii tii ct 4u res ttiler ut uýt> t ciclu tinter-dut>y ut 12
hatchle, iii tiettit for tie esu.

(l ie lai m u îctî liait ai -lt t ti ~f setter it irrigstiit iuit v-rn
-iei il. ie thittracier natal cîudtîiutf i lue -ii , t- tlîe ritiflilI titie

it inutm. îiild evui.tu tài . t3>i &leittlhit
1 

ti utuiit,î . t4iltue kitî
ut Ci-upi. andi, tut Sînîle riases. t.i) elue dtîl u t (lie ivtter lutue rti, hde

uiicrt, if (lie gruaitiii. As megzandtlt (1). tluo utifllice t dillenvuit
itlw, lit iiit affect (lie ulut ut st'r ie evti>e. ,ul tlc tuature tif (lhe

*o dtlîleîuled tlie qîututity tuf sî'ater il seiuild ;îbserb. «nîd tlue rate et'
flihîmatuitut liî tii tis'ulîiir.ut uuî fi %vtu eillie ut. Tite Atsthoir gie deuni-

i-assemiue iettuie IPN hliss t.i ;uscentmii t (e anutits cfi'iuitcrv atuul
Ill iesv rt'quuuneuit tu tsatlSieuei ti5e d.lîent t>lictl cutiis lit elue lCche

L t udure % lle>. ai lue ifrd-s esi tifnui Iiii tliei. l'ie Itir'
tatouîu u( Liut ind l:it tuilit' îii'C5lInue tif niai% uiistt ou toute

"t iiie odliîr lbruis siere taet([ i, intimistte, test &hu t.iiltit u> cf cÇizler
*reoireiî fîr lieuueficieil imnigîmtiudt lut-ltute gnitllu le- h-,tr n% lis vi

IUT et lt-e ie t'ir ailler tige euuucueuut ('2.1 iliire saiuilt of el'
'00m.it clhUttJd liv utltei te lieu utru luflimngtuui itui laicetiuil s«fiiiîîldI lo t.lkt cf tue sturlus mvater tout aluuuunleu b>' iîu suil. oiiersee tilt

;t ituittesq ct sciiterutttt utîuuct lie usutluuiiiig. 1 lit) utcu tii garilalry
oitttr f tmIuiiîturo ltuiu esaliiontionu iv'is at lireseuit s'aite( auit

uui'auiclui)ctor-. en'îuuig to ilue :itiCIî of es-îi eruui.u. oui Ilic diu:g cf
t -ttNes-entlieles tice ttlcsîî,î tut v t tlutit %vaus qe imtiu(eus t.

tluit il %vi5 ultiuibtfuul if atis hîss cf irrigatiug Ituseer îîvurreîl ai Colio.
i lutlin tliî a lla itis tich sas (ltît i . (I., Irrnigatioiîi iethuodit

u u ctevl eu ( tuiitaugttui(îc Piuuvuliiee 5 t7., tt tielcet t ic(
ioti5 ;imutable exteuit. tut ellecte t. i lie iiititt)tf scuter stip uleil

tit kZi g u atnt'. tnd it tel, ter. ine' .uu cirunigtel bt> lu gîscuu s euu
ifltir 'The '' Snrcite '" cilt io nî -f7 Ital' tndi lieu '' t-beiclhout
,a b-irucatelle, mreiliiuu '' of Cuiliforuillt secte cuteus ns îsauîcstif tilurc.

Miud: irri nugattiii seerc clnssvut tuidîer tour iicitthu,. - t» sîînuuuk (tu
lI'v tlostiug, l- ilistribuitiuig t hiroîipht fuirreses, iti by distrilttiiig;'
gisiot, gilitue tir dlrain- utuuilr-gncîuuîd. tenezluî laidi been treuict

oeau7 acres tif landu lus t lue MiSke îîf Sîttlierînt. 'lie niettioi'
tif fiilitgwietli ofu(aîuiu(,at c lueqt iluut în; dureutgh lemrrdis.
secre tlescrilicd in docal, as:dio tue mcdîed cf îleooduuug Ivitlioc coin-

uîrt i eLn prtiied iiiUltrsl. This' %rat, oliîîriictrizett et
cixtrciiiolv wiltt(iflil. It wîa showii frotte (lie cxiberiiint.s gla dry Kl,.
lîsforu îîllaivil tu, (lent 6i tir- ielia iii epîl, miitt'ad Ut .12 l inîciter
ns lit lrewnît cxliendeîl, onglet te tuflicoa for corenli iii Coloraido. 'elic
experionco cf P>rofesser Illcîîit. of the StittO ilgric'iltllrali Courgse,
meis qiîteil tu tlî ienI~t excellent crcus if sýeat euttid loe grcwî %villa
et rîdiifill cf 41~ lîîes cily. ivitliolit irrigaticon Ag regarîvîl (1) (lic
sv:îter-uluty f.îr diIgfcreeit cruîts. e tvklieu degrcc tif inioictetre requirc'd
aitt (lie soui arîîiiils (5 u. tenid mott ele Absulte toii:tiàtît% t ilteli t lic
jIalht it,,elfubliorbé,I( Ilat tend to lic coii.id.'red., Tito Athoîîr ftiriisli-cd lài 1 tilîtilar furiai. a ie snjt 11-. lervel fnuit iî rauti source%.

ai syliieli lit halld enideîîvcii tii isielut tîmo essetitti eleinciils lic
coiilvc t *lctc te lic îotliig assure tliaî titi aplplroximioiîn,

ILîCcLInîr of (luth iîittîi' of dîîî..st cv cr3 loiatceiit cf tle kiiid.
lai tliti coliiîiiii orf totttî'' (hli ijts cf str- t''ît'ap ecril iiiicli
jiarriilr. bociîîi.v cf livui entit bt-ie alddd tu tIi, irrigaîtionsi depii,

(tan tie% %volelt lbc uiicrivise. (Ctîuirie. tslier gcî,l ercîts 'vr
groI viirtliott irrigaîtionî içcrv iniicdd ai tlc''ae irigeîiir
tu fiiriil " tiýtiatîi dItt tf ivîter.'' iilil -. 11i111(1 le iisefîil fur

%oîîakî villei wîîter-dttes in ii mle ieliere irrîcztt iui %vas îîr.cti.t'd.
ýUîîîv reiîîlrks fuillowetd %villa respecct tc tlie l'eeîliit ici et rcrtaiii

rrac sz e, alfauita. sîîgr c.iitc suîîî. er iticadciry, pota.îts.

*'lic Aitlîcur (lien diýcts.4ed tic sîttirceq ;iid %tirks; 'f oupp1îtl , anîd
tho leiilativii of irricaîjita. Thli eonrcesq ivoe Mtcted tu bic uiré, %Î7..
vgtriii5s auid rivers Thli suiiiilicî %ere îia-t aiîîlblo for direct serri-

gaucit bi cassisiialtit fer s.iititrert irrigationi, aftr 8torlige. by
retiervoirt. 'l'ie ivorks cf tliv Northi Poeudre lrrigaitin C:i rî a 0
C41jtacitN of atmit ýui cuber fout lier beccnitti iieli liai ltcvii carrîcd
out tnder (ige Alttlior',q charge, içore dûlcriIi. 'l'hissc inuýt wortlîy
cf rocuilirk iverc et crl; daii 3) f'et 6 iîiclic' bigla, sîtiîî lîl.se
togimiile. :îîd .. gululi " bidtges. littaîl wvoe ut gimei cf a laîrger
catal, t(lic Ncritverî Coloma.do." Tlîesv seorlis slised et coiisder-
able depatrtitrc frot tlic iirisetico of itîder maniîtra"'. uîiiiz te (lic
aliîîil:îiceo f tituber. tend t0 tie ireft-reiicc, tif Ainorieauis fcr
ecoiiciiy niid ruuoîity' iii coiistrictioii over durattilits'. 'fle princîipal
suîpplie- cf water iii Coloradoe caisse frýt the (li nirs cf tîc j(ccky
.Mcount(aiiiq. 'l'lie riers roso. reaclici (lirir îîmaxiiîîini :nîîî foit ag:îii.
frocqtîîi y brfîirc thie cuit ut elie irrigatiiii -mc:i.oii. Ilcve îieaciîre-
iicnts of ici sà.ts reiîîîiiiit cli lieu iouuîtaiîî w iere utf iiîîîrttiicc tc
îgricîiltcris(s. 'Ili const(ructionl cf recers-cir., %viralelîitvlla uts a

inocîis cf rucdiiciiig rîsk ii etlti hlt iàs uiiliiries ivieru licu ris-crs
fitilcil ii tlie cr'i»-seastîi. Ileserecire %vre *itiiguielied ais cf tlîrco

kiîs-"river- bcd" rcîevsoirtl'or eîil:îlzliîg lieu licier, 'minîliî re-
sers'eirs wliehl recved ele ic e eiU volnte ofa canatl, aidt "îlcmtheit"
rrcvîtrs whlieli receiv-ci îî ptortion eil%-. A serîclis errer ii the

conqtriictioiî of Uic rcsers'cirs ii Celeradirases îîoiiîed oeit. TIito
gatirc firct îedfor iiînîrigrîe i Cclora'do sens Clite Max Clark's

guue, :iiid tien iiiiîircvei 53'stecm lit lîreeet lin aise. %ve the (lcluriîsula
cf Frinii -

Q 3"Jl (1-<t'slé hti2

wcrv dlc-crîbctl antd comiiiilci(vi on. A shîort arrcsant of tlic legisla-
lion iiffcctiig arrestation ai Colcroîlu tilliovd. Tite legll îlrfissitioi cf
ai ii cf %rater " geas gri in fat. l'lisse litivs civr e îc, tient
auîy lbottier cI lnd ai ie l ic li(e as caiiedtîî te takut tuttI use tlîc ivateru
of rlite ris-crs, andl oiy coie cotiî cond ruet recrs loir, antd stotres utîîî(î
îîropriîitetl wter. A froni ii cri» cf iigaticliat, jusa itatter tif
cours"e. iect îlesvll.eil mi tie Sîlit;e'lait Boule, vases 'isrca etili vtend-
i sac. A eries et lasv, seere îtnssed Inî 11S79 te dclerii licu crdcr gigoît
îîricrity of exîs(ing :liait I atire elaitres. tc fix (llc jnitu of maîter. anid
tu ccntril its tlistibutlots. 'riter Atîlr lîc.î1>0 dirctet attenition (0
te Rteport cf thse Sîite Eîîgiiiccr oi s'alitt'riîtîî ni f iir laws, con-

eurriic gciierally ivitî rite priiîciîilus iîds eatrit (lvretin. litiei.giggcst-
iiig a frecs escliiiige, cf seater-rîglitsç. andîît ice coidliitai ut maoli
rescerir sites ns seere uso-I for direct irrigatin iînlY.

Ams ii A.\ Sot, itr tir Ci% Il. EI'N.î.c .-lr F .1. (iiocwî
rveciiv% ssied licu Isdtiiîs î,f Paiîtin i res.Iiictl aiu iniformii seuile-

luiiit f tailnt.grcd ll vlîv sitk tîlîcit (lit I'OîtlOtu $li t .iial. lic
Sùtel (tit à(lc ptliav ef t lit l'iîîîa Itti lruai( bv licu Cassil Cciie-

loti> -ceinisi tu 1-n.îiiii,-t iccct eaclitncl t miilutgu'scltit
(trotter îîîîtlîods in (lic iiiatiagciiieiît cf tic ratilmca.. îîî itsive lir
fuîr belle Irciglit teuid îtaigvrs, se.tt11i certaiil1 iiiceîuce it.s remcetue.

lIn neferetîv. t.- lit( C'tîtiil lie sied doit (lie lii liait blàî'vu e'iplutl>
tiku-il. cns etîistalicti ai t(lilrîte i. iii.îe lait stakcs e-t fer
defsitie wuitk fur ta l:irgc portcon of tieu fine. ie liste is ciîtircl>
cîcatre1 cni gu.'iiilct frent kîloiîîvîre 41, to elie îsalu cf tîohe
(irnotule,. aiiil ta raîtîl-oI î<îaiii':tî(irýtiic 'l'lic o.l f lic
Clingres tais bierg sitrs'e.il nuid il li.v ac lî ouat liait (tic lîlgl waer
lises aoee Ilie( baitihin mî il coer ies arc:î t abuclt iî-î5tia tîvrcs. and
(tnit elhe volumte: cf teoter storoîl avili 1v about c'al.t),s) tlie ette-
t res. Açtii.ti o tii-k là. et. (tlie Cîuiit hua, l'et.î colossalh lictil t i.'lus

lho cuitra t . .l e>'rb. ;I.tven à Ci-.. Icr i- i'giiig tilt Cai 1 frites
Celoni. lise limevr firet licrcîileîi îretige tut place, :îîîd ieili ctiiniiîinco
%York die t .'lie Canutal tij.Iîi h* cliu Ituj %%enkuitg wttis (tw,
l'reci iii.îclîiîues. nt tlîe rnae of PltI etîuje iticires lier day fcor cai
msachîine. flilri ei ilci l'r adiit Co. lia% oc cuttîtrard It le
excacî t u iî.î t'f liuit Ill kilcUiii,. uf tic Giit.l li ect lie he cf Ma

tait. 'IThir maieî' art elîig bift t Ituiekpori. 'ivcre lire sic,%ute ît.,usi à tîtit -,îî ài à e rk, çiicl> .Jiîi its .arthecciais un I
fuir Maîrtlinei euumiq

ilapl> (Itjuiuug huisi. iiachiuut' Ch't.. , liave liceliies'rît
'Tico iiliiielit-> is botu F-reiuluttiti : Aiiericait, aiî tlic eltv-ei Amers-
cette cxeçaiertz aire îec.rkiiîg %%idI great evtîilnii. Bitrinîge have lîcit

ii.sea.igthe o lîclc lic, ami las e xleiiileîl te (lic I-ottomî if 'the
Cîcîtal gisic ii. at gtier:ll sensa tho ftîllueiie reeuts,. P-roun Cuii tu
kulniii. 10. tîtateritîl e:ashsl dreilge. F.rît iM.11ase: (n Olîicjo. IllesUy%
dtsl teuîh mc:s.ia eiruu', ef nuvk. }'en O.cr ( ni Emt'ratîltr uîboA
7 tî. tf ha:rîl uip of Coiîglîiniora(cs. Front Enîîucruiirte l:insista.
aiboutt S kilitî. clle) for abcutl 15 carters, (heu iruîrstei clut% fohlosred
lis schî-(.st au -cnuliiug rti ienr the buttttîgi oI tlhe Caital Fru
leitraiego (n P'edro M~igucIe 11) te 12 uietren cdaY follonsed b>' Mek.

f ntîcuà Pedtro Moigiiel tiel -I, el illtit, eClt RIA &allitl c îth (lic ecert
tien cf a feur ocîîl f rock.

Conît(eraiblo tvork bls lieî dlonce tt tîto l'ort cf Coiloni iichuîlîng the
Icommtncemciient cf a break seater.

Jutîte, 1883.1
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