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N.EW .BOOKS.

T'he Materials of Engineering in thrce parts, by Robert H.
Thtiraton. (New York, John Wilcy and Sons.)

P'art 1.-Non-mecslic Materf ais. A correct knowldige as ta
the propertion and streugth of the neaterials of construction ils
absolutely necesary ta the engineer and indeed ta every one
interested in the indastrial arts. A work on the subject by a
mati of such emfuence and authority as Prof. Thurston is
sverywhere recognized to be, cannaI but ha utost heartily wvel-
comed. Part 1 in Dow before n su'l in a compendium of
raluable information. Chapter I. in devoted to the considera-
tion of the varions atones and cements, giving as ulnmary of
their mont impactant characteristica.

Prof. Thuraton then takes up the subject of tituber. 44that
portion or the woody material of trees which in used in carpen.
try ud joinery." Àfterdiscussing the properperiod for teIling,
bath as regarda the age of the trea and the secann of the year,
which in stated ta b.e mid-sammer or mi-1.winter, lie passes on
ta deribe five seasoning processes, viz., that of natural or air
seasoning, of wateraeaîouing, of stesming, of hot air season-
In&, and ofmesonirigbyboiliagin oil. Tb. characteristicaof
gaod timnbtr are enumerated as, followa :-<The heaviest is
uaoally theo strongeat and mobnI durable. That which lias leasI
aap or reain is the hast. The freshly cut surfaces are uire and
amootb, and the shavings are triuslucent, aud abould nowhere
appear chalky or ronghened, that being tbe first indication of
decsy. The annal rings abould hc cloâely packed, and the
cellular tissne of the medullary raa sbould ha bard s-id dense.
The tisanes aboula cohere fircniy, sud whereasawn, there sbould
b. no wool-like fibre cloggiug the saw teeth. In general, the
darker the colour, the stronger and more durable the wood.Y
The cattie cf decay are then touched upon, snd the remainder
of the chapter is occupied by an iilustrated description of the
chie£ timbers (of which immense quantities are produced in
aur own foreàa) elaaaified tender the twa badsa of Leaf.woode
aud Pine.woaa.

Chapter Il isespecislly reoommended ta the careful consider-
atiasi of the reader,u agivieeg cnnch and important information

as ta the stregth of tituber. Prof. Thuraton carefully definea
what limtanet by liniit of elasticity, coefficient of elasticitY,
etc., gives numerous tables sbowing the resistauce af tituber ta
ten3ile, compressire, shearing, sud transverse stresses, aud ex-
plains their practical application hy the aid of the standard
formulie. The tables are prepared from, the resulta of the mo3t
recent and mont reliable experineents, of which many were car.
ried out by the author hituself. On page 110 are Prof. Thora.
toce's autographic aîrain.disgraues exhibitiug ail the mechanical
properties of the more important woods. After an admirable
snmmary cf the conclusions relative ta lhe application of tira-
ber to structurel purposes and of the characteristics whicht
specially diâtingtiish the several woods, the chapter concludea
wteil a concise account cf the principal methode adopted for
their preservstion.

Claapter1V treats of the fitels used in Engineering sud Me-
tallurgy. They are coueidercd with regard ta their bating
poweer, thA quality of air required, the rate of combustion, their
evaporativo pave-r, etc etc., sud the requisites of au efficient
furuace are carefully discned.

Chapter V iî ar abridgment of Prof. Thurstou's welI kuoten
treatise ou Friction sud Lubrication, sud lh. last chapter
deas with miscellaneous materials, as leather, belting, etc.

An appendix coutains tables cocuparing the metric systeni cf
weights, measures, etc., with that in use in Grec. Britain sud
the Uited States, sud gives the First Report of th-3 Commaittea
(British) fur the Selection sud Nomenclature of Dynamical
sud Electrical Units.

The book ia priutcd in clear type and is well got up.
ThJe &Railroad Spiral, by William H. Searles (New Yorkr;

John WiIey ani Sons, 1882>.
The use of the cubical parabola in settingont railway çurvea

with graduai changes ot curvatures tees first anggented by Mr.
William Froude about 25 years ago, but a practical m.thod cf
locating snch curvcs ou the gronud has hitherto beau wantiug.
Tii. abject of Ilr. Searlo'awork is la, supply this deflciency, and
although il must ha acknowledged that rail layera performn the
easiug cf changes o! curvature, with caifsiderable accuracy by
the oye, yet it caunot but b. preferable to have fixcd sud relia.

i hIe ules by whioh this operation maybhoeffectW. Mr. Starles
atart.s by satîng the objections ta simple carres, thon gives the.
theory of the spiral, exemplifyingit by varions elementary sud
special problemas, andl showing its application ta jîleld work. Re
coucîndes with a series of valuable tables. The book in of a
convenieut aise for the pooket.
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Saw )Vling, by Iluheri itîn m-w Vnrk . JTolin %Vi-y
and tSotni, 1S83).

'nuis hnidy little. ibuk t.ieî,-.t tii i -t. tai., i4,
"as a pictical nidl to Ilt>> o ti. s fnr 0t13 î)îs.x-e, " nl1
la eviden tly eoinpiled b>' )Int wîîo liait lia t enti4d,-rntI ex je-
rietice in thet Subljeet twithi wlisc1 lie- ,lt-;s. Vit. iitttttiatI14
are careftilly ecttii dié .drc .î r- Ien.îtîrnul
to the point.

Thu year 1 882 lits hten ilonutîhi.-. ta'he *xtAeiit La
which maiiwavs hatve hucu coniiiu-ttl iii Onitarioa ndt
the Nortb.Wc.st. 111 Ontario, tlh. Cannîlii Pamcifie
Rtailway bas been eoittintned 10 theo nuitlh sileof'I Laiko
Nipisaing and thence îv.-stward îowards gt î Millse
the Canada Atlantic lias licou eonifîî-tc-d tu Ottawa,
fori'îing, a new roulte br-twcn Iliat City' îîi M.întreal;
and the Toronto sud ()tttawa anti th> t -nd Qiteec
liailways- alnmost lîcrallel linos foi a eonsderale dis-
tance-are under rapid constructioir, the oliettive
point of eaeh pt-eseiitly heinm- Petl, buit the itltiîilite
aim. of Ihe Ontario antd Quehec Railvay lteiug tu opetn
hotween Toraonto and Monitreial, î'iâ Ottawa anti iii
association tvith tic Caitadian Pacifie R.tilway, a rivai
rouite ta the Grand Trunk Railway. oit tue Canada
Soutmerî, ýiDgstoli and Pl>iîhoke, anid allier linos,

some extensions ]lave cao heenu made, but, lu ccli
case, tho additionai inileago lias heî int-.uîtsideratble.

I[oîvever niarket railway coustrt atioîî îîîy have
heen in Ontario, it lias beon fan oubtipped iii the

No'Trtb-West Teixitory during the past stiîmer. IL
twas ta ho uxpectcd taI %vith the. natural facilities
which the char, cler oftho ic culitry afforded, graîdiug-
amd track, laying woutd, as on the lthe pituiries of Miii-

nesoa, Daekota, and .Towa, lie qîîicklIY accoxriplislied,
but few last sprng -%voulql hafv%. heem wmepaveil for a.e
announeement tuait the umain lino of the> Cainadian
Pacifie Railw-ay, whiei AI titis finie ayearago, îvas opeu
10 Brandon, abhout Ui5> mniles wt-st of Winlieg,, woild
have at te close of 1882 its terminus wîttliin sixîy-
miles of te Souîth aktheamor 5Si inilezi wost
of Winnipeg. The rails are uov laid lu iliat point
and the grediug tîmonce to Leopoîd, tho tîew towtî aI
the erossing of tIme Southi Saskateltevan, is wîell titder
way. As many as four umiles of track iayiug have hecu
a0coniplishied in a single day. -Tiinornitous, alliolnt
of work bas ommîy heeu overtake» hy vorliucting lthe
aperations itnder a itinst perfct.gysten-ii. A suiall ariny
nuîtîhering over ton thousand chou and liorîès hiad to
ho lodged, fed, and kept mît work by tho eontr.ctors,

and tlial in a cauntry Nvîmere no supplies were to he lîad
witlîin 450 miiles. Durinî- tile nioulus of August and
Septenther the graders ]laed ta ha sîîtficiently fair ahecad
of the traek layers ta permit of tîte latter layin)g an
average of two to tice miles per day. To teccuii)plisli
this, a vat commiissariat dopartinient Iîad ta o be tah-
hished, deIotts formod, .ind supptlies uf pravisiouis and
forage sent regitlarlv forwvand to tIi-i front, w1kilst to
keep lte tck-layers at tvark, trains mvîl îth alte
requisite rails, ticsand feWiisfor the- itileage of trac],
ta lie laid cecla day, )lad to be systeinatically dùvspatcIîod
befarehand front Winnipeg.
ý This, liawever, is butt a. part of flme Caiiadian l'acifie

i1ailiWa. work in the North-W~est duiring the past year.
Thtey bave laid il ) Illiil,;s of t ract, on tht'ir ýSolih -VeSt-
etc liranii, trains acttually ruuini iiient f' ut WVini-
peg ta Maniloba CJity rna Morris .22 mtiles l1mw, bet>u i
grded and are ready fur flic rails on tho. braniic frin

ýSolkirk to Winnipe- un ilho %veqt idio of the 1?ed liver,
whiio sixty miles of 'illinop on1 tho main Uino, atnd Ilice
on tic Soul-Westvî n brandi have bevil C(-tlllletedl.

1'hesoe give a total of I~5miles of railway bmflt hy
timis ('uîupany dutring the year, iii the Nortllî-West
aloue. àUnd yet tluîs rotresents but a portion of the
vast axpense invoiveil mn tho COnstrui-tion of the rail-
%vayti tieri. 1'110 %liole line lias l>eeul ftilly egîipped

witLl Iuitttives aý vl as pasýon,-er anûl freiglit ears,
.aud OeeSit'e etlillO làUtStpait li > andI frei-lît
sheds lhave also bein leiuilt. lIndépC', wvlîtever opinion
wo nay onterlaiu of tho cuinîact obtained by fle coin-
pany and il' tila Guii1tnft Itolicy in entcrîng juta
SICI ait ag1rVeittii, Nve caittiot deirtel fyin Min elh nr-tY
'iisplayed iii cat ryîn.t it out.

Rofore tho dividit a. theo Nickiug Ilui-o Pa- in theo
l<ockv Mf tîtîtaime eaul la readhte(1, 3!IO miles of fardier
track havr- to be laid l>v way of Lcopi]ld, Calgaîry ai.
thabeadati of thé. Bo.w River, and it is pruposevd to
caver that diSaîînçt, next vear. Thio beliel' la furth*r
entertained by thie Couipauv's ei thit fronm the
suitumit at Kîckiiî Ilire Pase a heî ible lias bcen"obtaiiiel to tlie coinnibia and thenc. thtwil 0ha1r11,
for suoîne diwl.îce, %tr(ito tho Selkirk Rango is cî-o.Ssed

aui Rýaiàloouka reac lied by way of' Shuiwap Lake.
Froin kmîuloopî tîto lne is already tinteLr construictionl
along the Fraser R'iver past Lytton anti Yale ta P~ort
M oodly on Btrard luIlt.

WVhilst lutinerons chatrters hitve beeil obtajaued both
froui lte Donminion aud Mantitoba leislatîîris for rail-
ways ini tica Nortît-Wc'st, the CIAmmaiaul Pacifie, Mati-
toba Suth-Wester, and P>ortage, WVesthourne and

Norhi-estrîuL'ailways have alono reached the point
of active conlstrutctiton. Tlwo other railways have hlad
tbe prinise of coîisideralile Governînient laudi grauts,
iaîniely, tht- Sotitî ýaska.teliew.,t YaIley Rittlay,
wltose piîojccted, route is fron Qu'appelle tu l'rince
Albert, and the :$uuris and Bock-y Mouintaill Nnilway,
which, it pvsîropo3ed ta ruti froin a Point ner
ltrauidon un the l2atta liait Pacifie IZiilNyvay ta lý,itUolfor4l
but in icitîter case have steps been takeni ta commence
construcetion. A mtile or two of g radittg nt West Lymîne

lias heen doue bl. tIto Emerson and North WVesern
Railway Comîpanîy ii te hope that the rand Trunk
wold aspouse te cause uf that Tond, but thet Govtyn-
mient et Ottawa having disallowed flic charter and the
Grand Trnnk not heiug as yet disposed to ineddle
actively tvith Mauitoha RZailwayvs, the work bas been
entirely stoppe>], tîtougit it iîqt hc coutinued hy thie
Canadieni Pacifie in fartuing a loup Uine froin their
South NVestern branch ta Etueûrson.

The Mianitoba South Western Ziilway ham r.cently
changcd bîands iii so fer Otat he interest of the
VilI'-rd Party lu it has heep sold Io the Canadian
Pacifie Syndîcato. This railway sterling fron Winni-
peg runs duc west to I[eadingly, there it trosses the

.Assiniboinie River and takes a couiso soutli wcster:y ta
iteai- Carinanl, a distance of fifty utiles front ils Stitrtilig
point. Tho, rails arc laid for the wîhole of this distauco
but ali work on the tiue is in abevanee at prescrit,
pemding reeîrangemeuts reettittg frointhei receet partial
change of ownership.

, Febi qin l y, 1 S1.1
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The Portage, Westbourne and North WeetE'rn Rail-
way hae also quite recentiy changed bande and je nnw
coniroiled by a syndicate at the head of which was the
lite Sir }[ugh Allen, amonq other membere being
Audmiîe Alian, Robert G. Alan, of Liverpool, B. il.
Buxton, of London, Eng., Lord Geoige Camopbeli, W.
L Boyle, A. T. Drummond, Lieti't-Govcrnor Dewdney,
Il. Y. Ruttan and Duncan MacArthur. Fifteen tules of
thia road were gracled lite in the fait and whett track.
layîng ie compieted on thi8sectinn, there wiii be a total
of fifty milke of fenislîed ro.id. Trains are now reguierly
ruuning to Gladstone, and it i8 intpnded to reach Miinne-
dosa by Juiy and to croee the River Aseiniboine by
October next. Up ta this Point, the raiiwray piuses
through à country aiready weli eettled ; beyond, it, ita
course lies mi near ais possible directiy to Prince Albert
on the JNorth Saskatchewan,

The outiook in the North-Weeit, notwithetanding the
unhz-al'hy real estate specuietione is on the whole very
favourable. Immense tracts of country arc' heing
oppned to Fett'emient througlh the construction of the
railwaya, and even dittant pointe on the North
Saskatchewan are nov readiiy reached during the enni-
mer nionthe through the greatiy improved c'ase of
steamers which, ply on Lake Winnipeg and thet river.
A greater ires, at eo, of desirable land baq been found
than was aupposed to exist. It nov oDiy requires an
effective immigration syetema te attract the surplus
population of other parts of the world. The clas of
settiere ivho have taken Up land during the puat has
b-en on tbe whoie very auperior and il, je extremely
deairable that more of 'heir claeae ahould be fourid
making their home in the Great North-West.

MONSTEIt STECAK WHSLsree.-Peoplo Wbo in this OOUntrY,
complain oi the noise m-do b- -raiwy whistles and factory
'«hootors " may coagriatulate thenaivles that they have flo
to liste» to the onormone whistles now matniactured ln thé
Uniitod Stâtes. A ir. lu Bridgeport, Connecticuth@asrecentiy
completedl orne for a Canadian saw miii, the. bell of which la
20 ini. in diaineter, a quarter af an inch thick sud 27 in. long,
and la placed five iuches front the cup which dlivers tiLe
steam. The valve is ai the ordinary spriug pattern, and is
41». in diameter. The weight oi whietie and valve la 406 lb.,
and the coat ofithe monster is 500 dollars. The iil, for the
proiertiau of which it lias beeu made, has beea several timues
hurut down, and the object, therefore, af the whistle la to
amouse the surrounding country in case of a reoccurence of the
catastrophe, and aiea ta carry signala to the woad.choppers in
the neighbouring borouta. There la suother big whistle at
New Brunswick, iu New Jersey State, with a deep bés hum
which serves a the dlock regulator for farinersansd others
within a radies oi 30 miles of the toien. There is ulso awhistle
at S.andy Ilook, 15 in. ini dianreto;, whiie mauy of the ocean
aud Sound steamer have whistles front 8 in, to 10 ln., whicx
can be bonrd iroax 10 to 20 miles.

ON HYDRAULIC LIFTS FOR PASSENGERS AND 00005.
DY EflWARD UAYZANII ELLINGTON.

(Cout5mised front I'tuo 11.)

Diittcr-Ac-rix Lim.

This suer construction la ta be fouud ln the cas of the
lifta which are not hoisted up front aboe, but pushed u =rom

beiow, lu sncbh a manner that th@-ro 1. always a 4upportinst co.
lumri underneath the caqe. List baes beau contitructed ou
this principle and wnrkod by ordiaary mechanicai mottas, the
supportiag colm» beifiR A rek, Kearing lnto a pinian at the
grocnd levelI; or, in another arranimment, thp suppnrtlng en.
lutri han a serow thra ou haé periphery. snd ta ( rw» un or
dowià lIy ineans ai a nutaet the graund level. L-%okinq to cafety
alone, it wonld flot bo possible tu find faiit with this latter
arrangement ; but the practicable spoed or wnricinz muet bc
extremély slow, and the "vewr ahsnrh..I in friction vorv grent.
An hydraulic ram Ineclparly the right thinit to ie fir the up
portinx comm itno tht- 1ift; ; end hv adaptiteg the direct.arting
hydraulic ram, ai sboya ou Pare 36, it woul.t appovar te if the

? lîes'i*o or ahsoluto saiety in liftA were enlved. But it is son
o'un.Ilthat thpre le somptitnir atilI réquired.

A» hydraulic lift, wiih a verticAl dirfct.acting rai pres.nts
some r-ather curiou% probl@emt in, construction, which increqee
in difficulty ai the heiqht of lift le ircrreeqed. sud th" wnrlciug
pressure redtueed. A low.pressure lift ai this type bas ta ta
made stitjprt to the iol!owking corihitiane:

ta) A well or bore bole baq to be sank lu a uiepth soinewhat
greater than the height of the lift, i» wbich veoit la inserted the
lift ryliiîder;

(b) The mrai bas ta b. of an area sufficient, whén acted tapota
by the pressure oi water at command. ta ovorcome tirnton, sud
ta meiqe both the 1usd and the surplus weight reqnired for Iow-
erlng the ca<e wben emptv ;

(c) The woight, and aiea the dinpîseomen!, of the ramn in.
créisias with its heigbt sud ulamèter;-

(d) The battoin af the w4li boingt nîaly fer bqlow the drain.
age levei1, the water nec la workiag bas ta ba force.l up ta the
drain hy the descendinq m;

(e) The pressure upntbthrein et %ny time- surinst its motion
wlI rary proportbanifl to the 'tiff-rence betwoeu the head ai
voter a he ixht ni lift st thtt tite.

Ijader thesqe conditione it wiIl ho sean 'hat. with a simple
rave, equilibrinni cetnot bta ntsj»pd. With a iliva" ro'sire
and loati to ba iifted, thère ln a limit to the hpiglit of lift ; the
preseture on the arec, ai the- ranai dimiuiahi nX as the rmin ascernds,
In scenlinX with a given pressure oi vater, ie rina w',nlhl
ran out a certain distance, aind thon stop; and in de.scendingf
with a given weight it wonld descend a certain distance, sud
thon stop.f It is thprimfore n"mesui> ta Waance the veryirigdisplse.em-nt,
lu aIl hiRh iftn woikiag with low P,esures of' waer. It ie algo
meemser>, in order ta avoid great vasteof pi~ower, ta balance
thp weixht ai tha ram.

Tho nenel Prectice bac beau ta iutroduce connterweights. andI
Chaine traveIliag aver head beesa shoier ini Fiz. 11,
Page 14. The chairns are ai quificient weight t» balance the
dispîscement af the mrei. «%V'hen the cage je et the bottonm,
the man and cavbo are balancai b>' the weiRbt ai the counter-
weiRht iminîte the weight af the chain ; and when thé cage là
at the. top, the rai» aud cage aie balenceti b>' the weight ni
the counterweight plus the weiirht ai the chain. The. nc of
cannterweight,4 sud chaias tînfortunataîr iIeetroys the simpli.
cit>' and absxolute afty ai the oipparuttue; foir, tlntigh the riek%
attending the aise af ardiîîery chai» litream Pliniiiatail, ail-
the chances ai breakage are reinote, there in stll a re.is',îîable
possibilit>' ai accidtnt.

In direct-acting hydraulic lifta the balance chqin ami weistht(4
entirI>' alter the character ai the aIrains an the rAm. For ai
cansiderable portion ai lis Ieagth frain the tep, thé r4m, ln-
%tead of supportiag the cage se a coiumn, le thus really hanginiz
from it: part af the rein aslways in tension, aud anoîher part
lR Always in compres-ion, wite! the nieutral plane varies4 lu po-
sition eccording ta the préeste on the ram. Shotild the ram
break above the nentral plane, or the attachmnt between lbe
ramt and Cage gir. way, tho cage wonld bc violent>' dragzel
b>' the cauaterweight ta the top, the fait being as it were op-
wards insteud ai dawawarde.* A lift s0 constrncted does not
theroforo fulfil tho conditionîs ai safety reqniredl in a flrstclaqaî
passonger lit; sud meas inuet ba foud for doing away withIthé chaine and connterwoights, loaving uothiug but the b>'.

IdrAulia cylinder, the mram, aud tho cag.
This condtion cars ba obtained by iacresig the worlcing

pressure, sud by redncing tbe ares, snd therefore the diaplace.
ment, ai the ramx; leasing oui>' suficieut section ta prerenut
ita bending undor the lotdi as showu in Fig. 9, Page 36. Tiie

* Thi ham edae the. Granîd Hlotet in Paris. when sever assera-

Februtry, 1883.1
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ON HYDRAULIC LIFTS FOR PASSENGERS AND GOODS.

requisite saféty is thu sce , bt at a most extravagant ex-
pnditure or Po er, owing ta tho want of any balance ; the

expenditue due taweight o! the rani aud cage, and to the base
by displacement , eing often five or six times that due ta the
net 1 a. fie anthor ba erected sovejral lifts on tbis plan,
where it bas flot been necessary tu provide special pumping
plant ta obtaiui tho high pressure required. It would bow-
ever be irupracticable ta adopt the arrangement as a geuueral
ruIe.

Mlewss. Tommasi & Reurtvisé have debign ed a balancing
arravp<ment beptrate fi-rn the lift cyliiidcr, as sbo.rn lin

Fig. 15. The lifting cylinder Aisa in bydraulie counection
'with a second cyider B3 of equal capacity, thougli of sborter
stroke. lit the second cylinder there ia a Ioaded ram C, of
sufficient weight tu balance the minimum weiglit of the lift-
rami and cage when at the bottom. This heftvy rani works
througb the stuffing-box o! a tbird cylinder D, of the saine ca-
pacity as B ; and t hc pressure of water ln tbis third cylinder
lifta the net load. 1-eavy chains E are atticlied tu the rani C,
between the ta-o short cylinders, ta balance the varying dis-
placement o! the rata A as it travels. Thia plan is satu4factory
as regards safety, but tise weight aiid aize et the cylinders an'i
tnovitig parts are so gi-est as to render its adoption on a large
&cale impracticable.

HT[DU.tuLic BiX..u4o Li-r,.

The autbor hau endoavoured ta overcome the abave-mention.
ed dificulties; aud kias devised an arrangement wbich appears
ta hlm ta meet all the requirarnents of a perfectIy safo, rapid
aiud economical passenger lift. Thse conditions of the apparatus
are as follows

(a) I le motive power is water, either at higb or low pr-es.

(b) The rami fa alwaya in compression, and supporting the
load directly

<c) The dead weight of the rata and cage is balanced a-holl>'
or p.srtly b>' hydraulic pressure;-

(d) Thse displecement of tbe'rar la rednced ta a minimum,
and is balanced witbout any special mech-nism ;

(e) Tse welght of the moving parts of thse lift is reduced ta a
minimum;

(f) No Part of the machinery or supports is aboya the cage;
(g) There la no part o! tbe naebiner>' wbich, by giving aa>,

could reasonably be expected ta cause an accident to those ar.
cending or descending in thse lift.

Ti% Hydraulic Balance Liftisl showvn ln Page 87. The hy-
draulic lifting cylinder, ram, aud cage are as usually made,
except that the rami la sunaller ln diameter. Its aize às deter-
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HYDRAULIC LIFTS.

minea by the strength requlted ta carry the loai, atud net by
the working pressure of water available. As lu Tommasi'g lift,
the lift cylindler A, Fig. 16, la in hydraulio connection witha
second and shorter cyliner B, bélow which is a cylinder C cf
larger dianseter. There ia a piston in each, connectod by the
ram D, F-g. 17. The capacity of the aunular space JJ below
the upper piston is equal te the maximum displacement of the
11f t ram A. The annular anea B cf the lower piston C is suffi-
cint, when suhjecteid te the working {resanre, te overcome
friction aud iift thé net load ; auci the fui arta B of thé upper

iston is sufficient, when subjected te the saine pressure, to
hilncé within a sinali amouct the weight of the ram sud cage

when at the bottent. When the parts cf thé apparatus are
properly proportioned, thé if 11h asnasu the balance pistons

are iu equilibiumIn l every position ; or, lu other wors, thé
dispICacement of the ram cf t he lift cylinder il automatically

Thé mode of action of thé lift la au follows : Asaumilng thé
cage te be st thé bottons cf its stroke, the valve la opened from
thé cage by meaus cf a roe or system cf levers, sud pressuré
in theréby admiftted to thé siupular area cf thé lower piton at
EZ. Thé top cf the upper piston is slwayls ubjécteto the
Umne presure. The pressurés ou thé two, pistons thus set iu

the saute sns on vratez lu the annla spacé ., below thé uppet
piston ; and thé intensified pressure cf this water is trausmittcd
through thé pp H te thé lifting ram A, which thereupon.
ascends. As It ascends, thé ram increases lu apparent weîglit,
but at thé.samé turne thé pistons B rud 0 descend, and are
thereby subjected te, au iucreasing hsead cf watér, which in.
creased head, acting upon tho large aréa. cf thé pistofis, exactly
balauces thé incres of weight cf thé ram, or-to stats thé
casé more accurately--conpensates for thé loas cf effective
hcad, in thé lift cylindér. When thé ram roaches thé top cf its
stroké, thé valve la c!oaed, and thé lift stops. On cpeniug thé
valve te thé exhaust, thé pressure is relievéd freont thé 8pacà
abové thé pistou C, whilé thé piston B remilus eubjected tu .
thé working pressuré aboyé it, as iu asceuding. Thé lift now
descends: thé weight cf thé ram aud cage, pressing upon thé
vater in thé lift cylinder, trausmite thé pressure te thé an.
nular ares s' thé bottom of thé piston B, aud overbalances the
weight cf thé pistons aud thé pressure on thé top cf thé piston
B. As thé lift tai dearens iute is cylinder, it displaces thé
water and Iodcs weight, or, in other words, encounters au lu.
creased résistance te its descent. At thé sains turne thé two
balance pistons ascennd, and thé presiuré aboyé euch of théot
decreases; thé decrease lu thé pressure being ln proportion to

i. 1
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the ïncreaaed pressu«tre on the ores of the lift resu. Tie lift ram
anîd flic piatonq Il and C are, as stated, in constant equilibriuiîî.
'lo inîîke goori îsn pos;sible leakage, provision is miade for ail.
iîîîttiiig the workitig pressure tiîrough thes coue, F" iîîde. tile
piston C, aud se raisiîîg it, wiîile the cage is at the botton ;
tis rt'lieves the pîressure li tihe annuler intensifying chaniber
J, nîîd iillows water front above the upper piston 13 to flow down
past tlhe pai .ig leather of tlint pistou and rcîileîîi-h flic space
à. As a genoral mile, the part of the o ewer cylindrii îîdcrîîeatl
thle piston t, is net filled with water ini the reguir wvork-ig of
th e li ft, hat is open to file istnisshere. If lîewever tile vock
F centroîling the adnisioîî is cloed, during thei descenit of
tlie cage flic riaiîig of tht' pistonl C creates a vsî',uunst beveatx
it, which becoines availablo as lifting power for tile nu'xt as-
cent. ln other ivords, the iveight of Uhe descending loi-1 is by
tis ineans utilised te Augment the lifting îiover in thic next
ascent of ti le:sded lift ; or, if the lift is beinig used for the
îîuirluîee of loiwering gcoda, tile vacuun s uppîlies power enougli
for raîisisIg tihe enipty lîft w i tîout tile expeniire of any wvater
lit Alil.

'fle autîier's lîydraulic halatire lift permits of great variety
of application ; aud tise proportions of tise balance rylinulers
niay be adjubted te suit auy working pressure availabIle', %vith.
out alteratioii tu thse size of thse it ramn. Thîis facihîtts thse
enîîIplyînnt of Iiigh workiîîg p- eures ; and tise systenu 18
therefore particulirly adaptcd for uisc in ceniectioîi witlî public
d1ibtribution of livdiullc power on tile higlî-îrcaaure or accu-
inusîator systesu, wlîere ecouoiny in the use of tlhe p)ower ii of
vital inmportance. %N'len workîng tie lift with higli pressure,
the blîsance cylioders inay be teîîiporarsly disconnected, and
tise pressure used direct front the accunsulator.

'l'le incerease cf the working pîress~ure reduces the sueo of thse
lift cylinder, and also niuch iocreases the speed cf the lift-a
malter et str' nt cotibeqtetîce in public oflices, snd oaller pîlaces
whuee leîgc nuanhers of passengers have te bne arcomimodatea.
l1'lie aillier lias for soire trnie past aslopted a ivorking pressure
cf 200 Ib.e. per sq. ini. and nipwar.ls for isigis direct-acting
litt.a ; asud by an duing lias 4ucueded in werldng tinsse liita
at a aie d cf '200 fi. per miinutfe, and, wAith aî single lift
tsiking ive or six Irenple at Cuiioea heiglîtofabout, 40 feet,
in accnniiniouatiing as oiany as 3000 p)asseniger in thse counrse of
bille heurs.

Whin usissg Iiigh.-pre.qsure water front ant accunsulator for
working fie IiVdratulie saliieic, it is net necessary te ube Uhe
lîîgli Pressure for the b)alance piston. Water niay b.' taken for
titis purise frontî a supîleientary tanll, placed at any cenve-
Iliit lieiliît ; or Uîî* flu'I usî'd mu"v wit l advaîîtage have a
liiglîer s1uec'fic gravi v ilin ivater. The %%atIer is takiei front the
taiek atid retturiied, at cadic ascent aîîd detceîît cf the lifc rage.
lit in îny ca-eî cf iiigliipresure lifts thse lusa l'y dialulacemtent
of ltse rein is siot cf stifi.ieut conaeilu..nce te be coisilered;
tiien the arrangéiîient adcjîted is as aiîowti in Fîga. 18 and
19, and tlic balance cylîiîners cao, if desir.uble, be placed
lio: zontally. liere tile voilkiiig pressure (lue tci tie arca of
the ceuntral pille B acta coustantly te balance tue iiiîîniîîîum
%veight cf the ramt andl cage ; eîîd thîe liitî g power is ebtained
liv adîsîitting thse %volkinug pressure jute the o05cr anixuihr space
EE, sud be forcîng wattr freont J tisrough the pipîe Il te tihe
15kt cyliiîder A.

Aiiosiîer incidentai adrantage of the 11vdraulic, Balance lift
is that ihe pinii tue liut well, usîîally occupieul by the
counserwicighits aîud guides, ist avaitabie fur the cage. Alt ieald
gear is avoidcui, auti c 8pecial structural arraiîgeineut for car-
ryiîîg the %veiglit front atuove la reujuirnsl.

Ilaving tisus descritied wvhit the autior regards 'as thes stant-
daird ferni cf lîft for pîassengeis aîîd goods, it la tîecessary to
renîark tliet it is stili piossible for serious accidlents te lîaîîîen,
unl, as at to-itien us paid te tie protectieon of the lift Wiel, aîîd
te the nieuiîcd ef working tte luft. To wcrk will safcty suîd
et a lîiglî speed, the lift well should bu cased ini, endl closied by
doors opeiîed oily fromnt thc uositir et tuc Muf. Donis alîculu
abo be lirovided ini tthe cage, tisougis tise nsay bc dispenued
witis if care be taken te make tleo cage fit clo>e te tihe framiug
of thse lift %veli, the dours and beai ds being flusit frot top te
bo' tomi, sit tinet tliey make a sliding joint witiî the cage. It
is aLo desirat'le tisat file lifte slsould be worked by an atten-
diant, esu'ecieliy litIi iglî.sjietd lifts, where it us îiecessary te
be caieful in liandliuig the rouec, te avoid ju-rks sut .4tarting and
stoîpîuîig. W~lien lifta are net werketi by an attenîdanit, speciel
srr-aigenienta ef the cesitrollîug gear and doora are iîecessary,
te prevent thse dorsa freon beiîîg opened wtiile thîe lift is in nie.
Sieli, and te render tthe contre! of tise lift as fer aa possible
entensetie.

E-CeO\MY CF IIYDRAULIC Liir i.

llaving arrived et the cenclusin tliat for lîracticai puirposesl
thse eiily really accure lifts arc tliose worked by hytlraulic pres.
sure aîipoied oui the dîrect.actiiig lirincilile, witlseut the aid
vf air. bîalance chaitîs or coiiterwveiglsts, it will lhe iuterestîiig
te cîisider IiQw fr lîyulrelic pewer je te be prt'ferred upen the
grnuîul cf ecoliiîniy.*

Th'lis question cail he brouglit te a ver% simple test. Ilv.
dreîîlic apparels, as sssed iii uIydr2ulic lifîs, forins a systein cf
iseclirnismi for the transiision of IîîewcrM.nd the relative econe-
uîy- of tise pîrim noîîvers need uîet for the lîreacut be cenisitlcred.

Oui the oitie aide ive uîay pîlace tise direct*actitig hydraulie
lift, aud on tie otîter ait erd iuary geerel Mif. lit betîs lifts the
frictions of the cage nsul ita lialance arc the sanie, asauming thse
friction cf tic liydraulic, belaiice te bu eqiiel te tisat of thse
balaiîce.weiglst asnd chains wiid it sulîersedues. Whicls force
theii 'tilt give tlie greateat eilicieîicy -. ower actinig u'y fluiti
pressure, on e rnis passiiig tlirougi a sinîgle sttltig.box or
leatiier, or tlne lietr actinîg threughi ordinary gearilig,
anud fiially %viîdiiig tule lifting clîaiîî tipen a drîîm ? Thîe loss
cf usefîsl elet freint tihe latter eisie alone iîay equrîl that due
te the frictions of thîe rani. WVieî'e tue water viesire is evail.
able witlîout punipiiig, thie uquestieon of relative ecenemy, as
betwveeu hyulrauilic aîî'l erdiuîery litaritig, deus net reqsîire are
gurmeut ; tlîat is3draulic gear is the meosteconemîical-is suffi-
cîcntly obviens.

But there arc cf course other consideretions besides the fric.
tieti of the inaclîîîery eileyed. If mechanical mntas have
te be îîrovîîled for obtaitting thie %vater pressure, it may ba that
tile bass ini firit producing this pressure, andI then applying it
tbrosîgh ais ecciiomuical mîachiine, may be grenter thu in ap-
pîying the original 1teseer direct tisrough an extrvagenut la-.
chine:- or, eiîîgb te the peciiarity of liy.raulic macbinery, in
invelvsuîg, ailsn narrow limita, ait invariale expen-iture cf
pewer, the less of useftil eti'ect may inore thau coin jensate for
diniiiiislîed friction.

Now a steint enîginse working ait accuinulator gives an eiii-
aieiicy cf 75 te 80 per cent. The bas bétveen tic worJc stored
ini the accuiulator and the work donc by a diurect.actiuug rani
nsay ha taken lit 5 te 10 per coent ; whicli svuil give a final
c111 iency cf say 70 lier cent. Nu geared lifting nsachiiiery,
drîven direct by a steanu cogine. gives eîîything apipreaeising
se llgîs an u.liciency ; nad tihe t-licieuicy weuil aucain lie usucis
biwerei( if, lsain the generality et caïes, the st-arn angine isad
te ho kept cetaiitly eoviig. The lose freint ibis latter cause
is iouci grtater tisai the basq arisitig freint tise invariability of
'lie l'y aulic hîttiuîg upower: moreover, tisougli the pl 'er ef
liydrasilic lift.s is inivariable, yet wheît liftinîg light leaula tisere
ià a gaini (f s1 ieed.

Tfli cenîpurîsen betwepii geered and isymratilic lifts is net ir.
any way all'ected te tise advantage of tue former, by substitut.
îng a gas eîîgiîîe fer tise stuant engino andi boiler. Thse gas
engiîîe casneot dIrive direct, owiiîg te its isigis pecul; anîd it
intst ha e 1  ostotly geiîig, aince te atart it ftee trne and
labour. Týli)iee casitable no question tisat the effleciicy of a gas
eiugiiie ii far lesa titan th.ut etf at steain eiigine duiug the saine
woîk; but tii bas is in i nany cases conipsiisatei by tise
clieatiness of tise explosive poeir, antd tise ceuvcîîieîîce cf hav.
iîig ne hoîler. Tlie.e advaîîtag'a cf thse gs engitie are retaiiied,
hi' usîîîg it te obtqin tise liy.raulir pre.sure ; eud tise fact cf ita
haviîîx te, 'souk ciâustzuty rtersr lputnlug againzit sa constan.t
hea'l a îîoculiarly suitable occupation for it.

Uîîtîl tlie.rr-fbre it cau b-' stîeun tliet tise use cf iiydrsulic
pressure ivitis a direct.acti 'g rain eitsiis moere fricticîIl tlîaî a
sy3tens of eruiiary geeriîîg te do the saine work, hydraulic
powver wîll tentainti theos t econonuical as weli as the safest
agent for direct lifts.Tiie eflicicncy cf tise hydraubic jigger varies
cf course wiUi thîe înultipuiying powuer ; but tise saine argument
iselds goot! for tise jiggm a for the direct rate, though te e
dimîinisheti exteut.

Tîscre rensains tise question of firat cost. On this peint tise
autlser's view is :

lat. .Wbere safety is concerned, ceat slîeuid bo a secondary
consideration ;

2usd. The ceat cf hydreuiic machittery, wlsere tisa hydreulic
pressure is alrcad3' et hand, is ne nioe titan that cf amy ether
systeunt

3rd. Tise extra cest required, wlsere tIse pressure is net lit
hand, ia as a g ere! mule amply compeateil for by tise
greater safety, thol grester geiserai etiiecy, tise greater ece-
uormy in wockiiîg, and tise diusnialied wear sud tear cf the
Inachiuiery.
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LIFTs or LARGE POWFP

Vilîî ar oinly lifts ni stuall power, fl- hatels, iae
li(î..,.q, oiz., hiave IiHi deall woith, as ta iwlîich tîrere exijsta a
irr'at varicty oi practico On page 40 are illustratinnai af
lîyor.ulie lit oi gr-aIter liover, and puisessig sottie iavel
IeAtîîres.

FiVoi. 21 & 22 illristrat,' ili direct.act ing liydraulic Juta4 erecteil
ait Scacwinbe lor toit itu Mersey, to t-ake tie carta aIn wvagoi
lnro i Ulic Il batinig laîî,liîî staîge t u lIuit level. T[it làviglrt
nt lift ta 32 fi , andrtiti, net lusil '20 taits. 'rte lifts were desigiier
by M] . '«mn. (roiM. mait. '. E., ta avaitt the long nt,*
1,ritie,aecst-d nt MW.îri .e, aimd at th l1iveri.ol latiolîng
stage aind -.liy ]lave inoast periectly iîiltilleul *th.'ir ol.ject.
i îîvluig to the w'eiglit l.i tie rain and ' agei ns citi uîbila nerl,
titi, elliieiicy i-a lu%% ,tut iii t lus i[isiiflcc-, ris tlic ranis âte
workiîig ii au titleway, 31r. C'arson lua doitbt tcxfrci>eul R Wise

disieti<,i il, avoi*liîg tilt- coniuplication of a balancing rain, or
oUier brtluicing aj.parattîs. '[lere is luowever a caniuectiîîg valve
1l.t\\yt iii' tVio 1ilt", BD tilrr. a ftieeiuliiig loaà iii Ou. %lit
inay raise tlic <ther caîge %%lionî rquirorl. 'rihoiits; are inadie
ta Mîcîiîidt rnl.vCoa w.agonis, whlichl euî, ilhicsa,
lit. totkei aoroa the river uit thue fériv lrat; 'l'le latlorii
tiali thli cage is iluiilii"; the îip[er poirtiil B sîjules loiîgitti.
olturuiiy îî pon lt(, lower, anti îs golitcrl ta the r.iuîs 0i tilt-
bridge roîinectinx tue llaatiiîg stiragec t îi tii, liî.l>er 1,cr.

Th[lus bridge i4 liiged lirt hoth ends, aiid the gaidiîig aixca A are-
struork avitli .îradius' ofl Ir'O fi., u'qual t,, the k.ngtli bctiwceî tire
laîi.zeb.

Fig il9 illustratea ciiotlier aîrranigemnit eI %a.goii lousts,
votustriicteid for the M idlaîid lisilwa- Coîiipaîiy rt %liuteera'.,
Street siaiiiun aoi th Mutropolituîu ltiiîtaua3. 'l'lie abjct' of the
arrAîîgeîiueîi twet, t. gel't r dircct.actîîig lî,iaît witliut raimking
ru %eli, tliooaîitiaiu hiig tiit the coiu'ntu' lloor of t.he stationi
aliauld tint lie toîieiîîd. '['itere arm tin liling rîiis rit iuchu side,
îîlaed iii Iydruihili caniiectuîn diagoiurl1h, sa that ctiier tna
or foni cmii bc iii,', tic lifting tort:( lit boltit case.; pirsing
ilirough. tie centre of gravit%, ai the pI.îtlorisi. Wbi boweriiig
baad.'îl wagonîs, tue irriter lîsed tn lift U ie pidtiornu alomie, or
ivilli oilly at v.iil.ty ivrîgoli oui it, hs a.tlirîii,'i ta the reservoir
by Uie descrnding tonl.

For alicit litt .as these, litrt-actiiîg liydratilic rains are liuon
rilinst ecdia'ly used. Tiuat direct rîctiii, liydulie 8PPnMutu-s
h unîlt iwrii îmoure geiuerally eipboycd for inail lifts i'4 dite, il,

the rt [i. i'i opîuiuion, rntlier ta t1i> îi'cliaîicaI d illiq!tltueb iii
tlic %%.t%-, tliait ta atty daubt wus tg) tlir superiarity, wvliter

tulir Ili.'niv or liglt londs.
lii caiie.ti tic rutiar warîld tenirrk tlimt lie lias lef.t

inaîiy Vririo;tiers of liydraulic tits ticlicer. lic lias deait
aliiusst Q.\Ixu.ively ovîtli a1 sjecirul class ai lifts, wliicli lie caîisi.
dered ta libsseir severat pinlte ai iiterc4 and lie lias conjiared
hliis Il, iiillu aile, ar two exceptions, ta swiciliîiry colîustracted
rinder lois u%% ai supeîrv isioni l'y tie I I'Irailic Enineering &,onu-
lriny ai ('iiester.

<IF fl'rx," sI' .ilu'e FC

Mr'. Beirjanain W%'rlker siti. thât, %% tilt the ainthor's general
''amivlisîoîi tlt- I,'lydratilic dito e*t lifi %%ars; the bert and tlic

,,itbt Lea eiltlreV agrced ; but avitîx 11i, crîticisins au1 soute ai
ie sy teiiîs of Iiydraîîlic lifts lic lut novt agrte For e\atnpîo,
tie autlior liait stated, that thie ardiîiary safety apprrrtiis,

de:ignedu ii case ai a chiant brcakin, ta uîrcveit tila liit
frontii allîing ta the bottaun ai tilt %urdi, wstan ît ta bc trustcdl.
1 li it kirat n îaîy instiiices litii.lcli the lufe ai a Wolf 'Mian
hlla iecii savedt Uv tlîc srrcty appa~r, tîî.r, r'nd il ilîrit wa'rý doue
Ili aine caise, it iras iikely ta b.'! datte iii iiauuy otiiers4. lie
thluglit suil apiparatas wvas qitec <apable Of Ueiiur nmade sale ;
nîîî,i il sa, ta give ît 111 as beiîig lairbe ta iead ta dlanger ivas,
ii i ls opinioni, lit a very wis,o, qt(.I. T1ho guides ai tlue loists

usr',i lii grainu miat otîjer wçarehouives were very iiriiîly and srib-
'la. li itlly marde, and %vere very ulllerîît frant tlîe guides ai tlie
%iiîirlitig cages at a caliiery. Sa Leu -a a callicry %m- caacerîicd
liq. agrVed witui lir. Ellinîgton iliat ail ellicieît, salcty appuîaratlla
as;r a %ery u1lliîclt -nat.ter ta provide -,tit wliexn there werc
rerbisably iiriîi nid substmiitial gui les, it 't%ïo ver% easY sa ta
coiistiiet tlîe alaîaratuir I at nuîîy Alîockoat Uic dosýcent Oi tha

cage wouild be so far redluceri as îada! lîa dsamage.
Tlhe iuttlor imad spoken ai worn gear, aîid lîad Pailited

Quit tlirut Iiîtltougit ther,' inîglit be colliîiletec saiety frointile
lise of %vrrtu g.*ar, tiiere wrus a consillerable aliitit oi fric-
tinn uit loss ai power. But tie warmî, adien proîucrty ippoliedl,
was a tnat valuabie and astiiii iiichlaical caiitrvmnce. If

indeed the wormn hood a large am )iînt ai frictloa-SaY the "a00
as tie frictionî an ai, ord.nary tootheul wlîeel-tbent the worm
aîîd worîi.wlîel were vcry %vasteclal of poawer; but if tmo wornu
wvas alluarei ta runlit ai caivirerable specd, itnd tIie friction
waq anî,,ewlat leur, tîaiî lîrîlf tlîe frictioni tliat waîîld occur witlî
ail or.Iiiiry toallîcu vhieel, allie'r cruînstaticcs; be.itg tie saine,
tîmei. it %înull lie foiti tlit tIil, laas ai pooer ws eîot cansi.
livrable, wigile tilt r., %rus grerit saiety arisiag fr'ont its ise in
iliaîiy cases~, sueu usý iii ('raneï or lifts

'.'Tîo mutlior frdrtier reinî,rkei, tlîat if c. liaist was drivent
by au b.'lt, duiat %vas e grnrut gouirce af danger. lie miglit
mntional tlint lie hl

1 lotit ri[> i liîist Iitytý years agi) îrorked by a
boit, anil that it %vii. %urkitig %titi. and lia lîelieved daring ail
fint tintie liai a siiig. icileit liait taketi place. It %vis ini a
ver>' lîgli shait iii a t MI Élax inill, and tilora %vero lindreds af
sulîh hisit4 at w.îrk, driveu by a strmiglit aud crossedl beit:
%Vitli regair- tap the. Uise ai th. gàq enginle, lie tlmought tint, in
connîectiaîi wiitii 4u sinigle durent lift, a gas engiîîe driviiig ait luy.dIrilic jaîîui, tir tlircc or fur p)uimnps, %vas a very valuable

iî,aîis ai gettiîig a 'raie aind îsetftil pasqenger lîa'st.
'lie luruni ofli,îiii rhuawn at FE iii Fig. 15, thonglh

nat iîîcitiaii.'ul ii the p>alier, mas a very vainable aue -teo
incamt a chai" -if plain linîks i.ustocîîeu ivitli plain pins. Tii.

'outillait dia àî ivaa consructvrl ai a large numaber ai pieces ai
ira n tliat %ver, îîelded imiter greri. ,lill'icultics, and it wus a

niastitasîu*ful arranigemnt ofi naterial ta carry load. But if
Iyou took, plain tîuin lulnuic ai stecl, cnit front a long bar that

hâli lcu testeld, tîrilleul or Iiîuiiui thieiii, and fitteil steel pins
Iino tlîeiu, yaa gat a chmin tlîat %vas pîractically as sale as an
liyratli cyie or tl iyraulice cliiersdc usa

hydrlivrmlic oints (titi hloii out. If tlîat km'.! M* chlim were
Iapili..rl te %u liu'îst, and the uibaiuicerl weigbt ai the cal) &c.'

wcre juat piomugiu ta inakie it decnei slowly aîîd r.ot 1.il dawn,
a very ellicieiît lîaist îiaulî(l top a>tiaiiiod, mnd ane mnich boss
comî.licatcd tîau thai shliwn ii Fig. 15. 'l'he ardiiiary Ai.-
qt rang liggier, if so arrmigeu tlîat ut coutl he raîsî'd and lowered
l'y a î.itciu.clain on a dramn, fariaed au rcmnrkabiy satte hoist;
muid Ili ivoruld iuht as ,oeil travel iii sucli a hoist as in the. liy-
drruulîc balance liaist tiuat huadl been bronglît befote tluem.
Witli regrard ta Uic instance memtioiied, wiiern the cage be.
cam la, dsciignied fronti the rta, that was nlot an errar in the
prinenjîle, tout ru rmere accî,leut ai conistruiction. If engineers
tîseul îitcli.urlaiis carî'luilIv coiistructcd, thuey avoauld fianit that
the .uocidenuts front breakage ai tue chmin would bie rednced a
%tilt gmeater proportion trai tîme accidents on railvays liait been
re'hîced by tUe change front the olul %wlderl iran tyre ta the
solid-drawn steel tyre.

2olr. F. (olycr agrecul with p.art ai Mr. Ehliagton's state.
monts; btt tluro wer,' srverul tliings in wlmclu ho carulu nat

agrue %iti ]lion. t ovas rrtatedi, that the smfcst auid best
feri for 1),usr.ciger Jifts siuould Uc misa Uc adopteul where praie.
ticable 1cr goudaï, because worknien ivere olten aliowed ta travel
iii ttos"ý lIits. lie %vonld ratlier say that workmni sionuld
never bc mila%% cd ta travel iii an ordinary chmin lift. Experience
hlîml taiight lin iliat, eveîî %vitli tmo best class ai safety appa.
tatns, ut iras véry dîllicuult ta isuake sucu lifts absrrlutely saie.
Wiutî regard ta hafety rujparatus, ris applied for tîte parpose ai
goods lits alone, lie liait iouui a muodification of the arrange.
mlent iitraduced l'urst, lic beieved, by Sur Wia. Armstrong &
<2.-it kiiid ou catita nd tonthî'I rak, attuacheul ta the top af

thev cage ansd clo~piîug the guide tiiberr-to aumsiaer perfectly
arcîl. Stie yerr iga, tlîrougit tie courtesy ai saune ai the
largost Matuchester furnuis, lue hall Ueeîu alloweil ta see the. sairty
-ilpr.ratits tîicy [mait in lise, aîîd lie hiaut fond lîmo9t; ai thelu
very imulty. !le hla tieui examineil îuîany ai those catches
nualle by Sur Wimn. Armustronig and Ca., and front theun lie gat
flic iulîer ai an apluaratas whici lue S'ubbequeutly desigaed anud
îusc'.. Ili severat inîstanîces tlie lifting ropo liaul been 'wilfally
cuit Uv saltie ane, in a fat.riiinuuing lift, asceîîding at tUe rate
ai 200 ta 25C [cet per miute, anti tuîe total fauai of ue cage
whemi tle ro[te broko %vus auily 3 iulics. li. thuglt that tact
shoiveu it wius a gond saiety apparmtns ; antu lue kaew a great

uuîber wcre unt lise at tlîc 1,resolit tira.. Oui one particular
occa-iiou wlueî tlue rope broke in asceiidiuug, the. fait being
about tiue saine, anc ai the genutlemen in tUe tlt who liait been
incl figlitteneb, saîd lie luait failoin 14 ItL ; but the catches Uy
unasiireauelt âhasrd exactly tie amîroont it hall really fallen.

Eveiy anc luait lieou friguteuued, and rus usal the lift was much
nitrlu&îlcd. int accarred tait or twelî'e yesrs ago ; lie had
usc.à the apparatas cou-tantly iii goods if ts; ever since, anud liad
neyver knawîuvi ut ta f'ait.

It was renîarkcd, that if wure ropes wcre used, two shaulul
Uce enufoveul. If twa irere îistd, great care nhist b. taken
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to enanre tust escl rope sbould taie the seme amoiut or ten-
sion 1, otherw1se, if one rope wau tight and the. other alaci,
when tbe tigbt rap. broie, tiic stock thrown upon the other
ruiglt b. suffiient to bresak it. Hie agreed with what was said
as ta the. attachineaîa between the chainsand the. cor, b.
cause, iu tii. numerous cases of accidents which hoe h%1 berau
caUled ta examine inta, hie bail more olten found that it wu.
the. attachient that wus faulty thau the. chain. Tiiertiore ho
alwaja lbéd attâchuienta made expressly for the purpose, of thie
béat iind, and made atronger in proportion than the chain.

it wu atated, thast there wax a great loge in laweding
by steme. viien maing atuan lifta. *With that h. could not
agrec. The. la.. in lowerlng by stuam ivs vcry imall. The.
moat efficient "mer hoist that he knev of, viiere ail the opéra.
tions ver. don. b7 ateam-rsiaing. lowering, and braiing-
vuiaons having a apecial valve-box, viiich he ba used for
tome ys.ra aud having only ant lever ta ooutrol the. whole
operation. The. valvebDox vau placèd betv.en the. cylludasu,

anadthe steas amled si the top or bottom of the pistous
as requiredl. The advantage wus tbat the. inan working the.
the. hit Wi the. nait perfect Power over the. appararua, and
ounld alvays easdy castrai it. Tiiere voe no clutohes to throv
in and out, and no braie to put on ; consequently the ve.init
parts vere relnced ta a aminimum. Ur. Ellington is ald
tuat vfth stealu lifta there vau a considerable danger of acci.
dent front overwinding. He did mot propos. to go into tii.
question of ool!iery lirts, bectas that via a difereut matter;
but overvinding in ordinary warehouse lifta, vorked by ateatn,
coula b. avoided. Uip ma& coustatly ~~iglifta rt gooà%
rnuug et 250 and 300 (t. a minute, uih. ascii gear by
vhioh the lifting paver wou4d b. tbrova out af action et the
top of the. strois. Wii.n thi e " mu at tbat epeed, iti faill
with th i. eety-catch de.cnibed, voula mot b. more théâ 3
tao5 lus.

(2h5. ind.

[Februsty, 1888.
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RYDROLOGIT.

Psuisin the htistorv ut tht'ý wvurli. auc lbote.
mUore? essenti:îl te thti %wel-being é if ilan, whîlt. non1e
bas heen su littie uiders.tod( a, liat 01t Ilm oh

It ineans in its entirety iilatost eveîiliîag tu the
welfare of hiunan heiiS. ini eunitrii -, ci1ij'" or tcWîm'
anti yet hov-. littie have wîe ad n dois intrîiize,-
allv seientitic qttbjieut A inr rui 'ur.v Ïl:tiîre lit tie"
history of the Pa.'î. 4ltous us tlit ii Ouii hydauhwgical
or sanitary arr.tngeMemats; We ILIVO litlîe or îi<.îhîin" tu ho
prend of, wheu tlaoy ire commpareti wiîl tiaust of the
ancients9, or even lie ludianis of illi. continent. T[he
Roluans 81ml Mo4 in Jai1andi Portugal. anti tlup-
Incas ef Ptru are slm'igeaîl~~of tliis. An old 1
Romni aqucduet k- aI the J)resett momîîent Iîî'ing, mseti
for the supplv of Liqbon witlî uxter, anti a gre.ît 1,0or
tien of the nortmerri part of Spainl i. hîing irigleti
by 'olti 3loorisi works. The reinain., oif ilie vev'* y ex
tensive works cf tlte Incas for tlam irrigatuionî ct' Lattis
àtnd for the supply ()f witter te ihiei it ti- - tilt exjist
andi il is natultal fur us Li ask, ourselves. liw fur haive
we advanccd in our knowicdge of the que.-tion'e Hiv
is the city we are most inîmnmately acqu:îintcul miîi
supplied ivith. water, andi how is s el zuliply î'arried
away by draihag-,e anti utiier nit-tms froimi ur iîoue, 1
Whîat do wc know of the rîvrs, of our eoiutilm,ce teir
stupply, of te drainiage areli frtin .viiicitîlaey take 'ucli
supply, anti of their ciffeet upîa the streamîs anti couna-
try aI large? AI) these are questi.uu whieli tourli iii
a primary sense upon bue weli being, of ma.in,.aitg equaiUv
upon his financial andicînmrca ucs

lt is therefore perbaps not omnt of place 1 a t,.k oui--
serveives net oîmiy how far we have ativaniceti, hut aIse
how rnuch consideration we give te îtose nîsîter-s;
what rules and wlaat ieans w«t Ahoulti take te arrive
aI a jnst appreciation of the value oif ilut abov., verv
important que.itions.

Perhap8 in doing liais ît '«ili nui l'e ainias te t.îke
England as ani example, anti te tirsu our conclaisions
front that country. N'owliere- iii tim world have scien-
tific researchies oit tiieqe questitins heeî imort- tliuna4u.lily

tgone mbt, 'wlile it aisti presenîs, innunîerdille c.msss of
btie iDis.al)pplica-,tioni of their resuilîs. No country iii
the world bazs cies better Slîppilied %vilîh Nva;er ; nos
more about '«bat, in its -linall ares, the. driaîi v>tein
ks, -the word drainage beimig useti in its r.ile en.,e
thal is, the ilow of '«ater uil the lanl- hou- lu ut ilize
sncli drainage for tbc UwL' of main, er ho"t tu gîmrd
against any resîmîts tlisabtrou tu te i couîntry whicla
niay arise frein il. Oin the other manti wv sea conrtry
with cities al] excelietflv sapplicti wiîh 'catt r, 1 et ui-
able Wo colle, iu *Uic Very mauoer of i the daiîni- of ulileme

citles, w«ith tue water Supplv w«hidi they tiettlt-lvcs
b ave createti. Wc wve a roîuntry tdiiiàil-v draincti
Iin ail respects as regards ils fanat laii-t. vtit ir such
very drainsge creating for itself flood.s, whrli b il atu-
mal ivaber wa3-s arm umable tu pass oil. lt i lra ittatfEnglanti is fretin frein epidenies than aut othèr
country .titat Eng isli crîgimîies are lctked ;%pon ms
the greatest sanix.ary eng-intcrs in ih lie orîti; ltaI more

Imoney is exjacnded onothe.qc uîueslion., titan in auy
other counîtryv; anti yet, il dees andi ainsI ocruir te us,

jis thUs paxtialy-and inosl cmphatic.11y 01.1y parhially
-due to nioney and skiIl &loue, or to the climnalo?1

fla dealin-n withi a nialter of sucli xcignitudo as the
above it iis uecess;iry te take eacli question by itself.
andi as ail questions iii connection witlh watî.r are se
cloely allied, and bear sueli parental relations one to
the etler, it ks well te prove the ucecesaity oC Que Ilor-
tion hofure ttlîilgi uponi the atller. in tho prosent
atrtiel&. therofort. it is nul jîroposcd that %ve shoîîld
embrace liae whole s>ubject «-f livdrýolugy, but rather
that wt siiont îîrovc the oest f nmost, tayeiu
ob.servatîins witlî regartid tu drainage anti rainfali ; the
nianner of olîtaining proper statiztics iii uler te arrive i
at correct conîclit-îcnz in raîlte Ueîîî ; anti the
betit, tlat, %will accrue frein thei tu the nation at large.
F~ui tîîr. it ks nut imioposeti tu discu.,-- lie dlrainage or the
elearince of éewitgo front a city. whiehi deserv'es an
article foi itsclif. OIui purpose is te touchi upon ilie
good rather than the evii which watur c-an do to man.j

Pohaîsaier iq wititout exception one of the rnost
~viîl*fu if~of 1>îiea. withoiut waîter mian

Coutl! ilef live, iîîdec.d uotlîing coutl live. %Witlae
uâtl.I Communication conutil net lie kcpî 111, minuch
fuîlneictîl enterprise and i nany of our mianufactures

%%oul-1 loe impijossible. and yet, heu- l.îr more vcrsed the
werld is initi atters cenuecteti with, railways and me-

clî.îtiel .ippliantees. thaîî with water the ruling poitar i
of thîni -..

Alloivin-, sucla te be the case, it seoins that our gev-
erniment, our seleolts. andi tuachiers, 811oull in LVery
wvay tecch. not enly theoretically but practieally, ail
scentiftc engineering- sehoblars, the îîrinary ruies of
hydraulies; tliaIthe g-,overninent 8ahouid have ail por-
tions of the country properly centoured, observations
of rainfal carefully taken in every district for a series
of yeary, and the size andi dischaigo of the rivers under
Ilill'èrexît conditien.t deterraitied iii order tant a corrcct
idea lie arriv'ed. ai with regard to the 'power tIf the
wvater, andth ie use te whicli iz niay ho put.

Water it aitoulti be observeti is an. exvellent servant
tW niu, but aI the sanie tintoe a bad master.

lu Englanti, durnîg- the last twcenîy years, mnuchi
alteration, bas lbeen ruade in the prcoceived conclu-i
siens on hydratîlie questions, and the alteration is
(lue te thu atdnirable systein ef local statisticz. A.
country that aspires te a nine cau nover begin too soon
ta cnîlert. titt,.q data. aîd stati-,tica, as We those in great
naeas-uî'e is aiue the pireservation of the hetalth of ilsj
people. Thitse local statistics areie vever even n
the prescut lime littie regardeti by-inc allier naine
tan lie giveu lhcîn-the xnushroonx onier f the olti
country ; %wlîu when iflyct galing any question listen
far~ more te wliat, tiiev hear in lle nci-hhuirliootl, thtaîi
at the s.tati>tir.s fron; ivhiclî thicy eau' deduce va uahie
information. Thiîs shows thoa daug r of a tii oac ical
education -without a predoainance of Iîractica;l know-
IecIge. On the' other iand stuch mien a-s l{awksicy,

ramwI.Ilawkslawv, Ahernethy, anti otheris, base
their caletîlations lapon these very statistics. cariiii,
little for whlat, even time 1,oUes.t inîmrabitant" 'May ellv i
upon the malter ; andi yot tiiese mcmi are the m11108 Suc-
cmsfîîl in England. aud have found up to th present,

no reasoil te alter ilheir methoti. WVe are nuiw ini Can-
ada nmuehi in Ltme saine position as Englanti was twuîiy
te forty ycars ago. English sons are more go almeati
tiîan îhicir fathiers; are thcy more correct? Americins
dlaim that l. hc arta gualicil nation; oceasiouzilygoing 1

iaheai us one on a mec!; ecrtainly, going aliend las not
calculated, without discretion, te m-un one int deep

4 * \ DI V\ M \', \ZI N E ( H., -,( Il KNI IV j Ft-brilarY, 1892.
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water. la it net better then that we Canadians, and
the people cf M.%ontireal, eho0uid face the question iii iti;
correct light 1 Are the chties of Canada,. and i8 Mfont-
real properly supplied withi water 1 WVhat are the ar.
rangements for supplying the cihies iii this country 1 Are
they giavitation schines, that in the supplv of water
frouu reservoira te a city soleiy and totally by gravita
tien 'I or, are they pumpiug scheinas 1 i eturnin te
the question cf local statisties, as cxempiied in Great
Britain, what do ire findi fIn almost evory (-ie th
original oid pumpings8upply abandnned, and the gravi-
tation systaun adopted. WeV find NMancheaster witli iv.
old pumping station near Gortcn. We tind Liverpool
with its prenant gravitation extensions and its oid paunip-
ing works. NVe find Glasgow, Halifax, Bradford, A-hlton,
Oldham and Dundee, ail taking gravitation as; againts
pumping; and ire hava furthar the proof that tre wvorst
supphied town iii the Itnited King-domn cf any siio or
note is London, and that is elfected in ovcry ease hv
puniping.

Now the conclusions te bu arrived at fi-oni this are
obvions. A pumping sciieme may ba frotn an uinli-
znited supply, is tir as is kuiown, of %rater. .4. gravita-
tien acharna mst ba, and is, froin its drainage area, its
position, and what is known about it, a certain supplY,
accerding te the rides and statistic'. A puunping
supply frein a supposed unliîîîited demand is open to
thes objections: Pollution cf the vater ; failing cf the
se callad unlimited suppiy; cost cf maintenance '
breaking down cf nome portion cf the machinery, and
lhe costly quetion cf filtration. The supply cf a city
with good, water is cf priunary importance as regards
the salubrity of that City. With a gravitation scheune
large reservoirs ar" necessary, and ut has been ampiy
proved by piat expeniauîca that atn.ouspheric filtration
is better than ai other at present known.

But it ia net oniy the question of gravitation versus
puunpin- which ire wisli te discuas. but rather tha
question cf 'what really is the position cf or citias and
t wns, net ouly on this continent but tlîroughlit the
woend, whàt it really should ha, and wluat it could ha;
what dutie3 or govanning bodies ara impcntively, on
thi% question, called upon to fulfil; and it benefit,
would accrue te us frein thair fulilment cf this duty.
.AIl this is more than oe article can touch upen, l'ut stili
somaîhing may ha said; and it is proposed te takze the
question of wàter and uts benefits te comununitie-9 at
large, as the subject cf this piper.

But before touching upotn thasa benefits, itabould ba
borne in mimd, that they thaunsalvas ara somt tiunas b.y a
misapplication, the very rassons cf many cf the mnîct
unfortunate occurrences in a comunirty ; and that the
atatiatics already mantioned, are really our greateat
guards ag&inat suclx misapplications. For instance, wa
iii taka a City faitly pro)sperous witht a population cf
ay 200,000 people. This City has te ba auppiied with
water, for the following raisons: . t is a thriving city;
lia sprung up 5uickly z lma need cf water for COUR-
mercial entarpna., net te a large, but te a fair axtent
lIa aawmilis, ils bleaching milis, lit piper Mill@, in
fasi. every trada alinout that ea b. mantioued requiret
wiler; whethar th. power to b. creited in steameor
witer power us a matter cf samui importance te our an
gument. I.§ this City duaring long droughta iiiamhealthy
conidition 1 Is Tat apable cf supplying duning sue],
drouglits the inhabitants with aufficieut valert Dor-
ing great lires is the preSsur sufficiently grat? 1 a

Ithere a 8ufficient supply of -%rater for thorouglily flash-
ing drains 1 And is thie arterial drainage of the city
sutriciently large te, carry oif the 'vater supplied te the
City for other qanitary roauons ? And lust but flot
Ie.ist, are such supplies %%,en required too cobtly 1

Nowr revertirlg to the old question of statistic.a,
hov usefal are they in a Ca"e of tlîiR sort, and how
especially imeful in the question of gravitation.
Il the contours of the drainage area or watershed in a
gravitation seea are seeurately known ; if the rain-
fall of the district lien accurately been taken. over a
8eries of years . if the caraful gauging of the étreains
of the distlet be accurately compared vith the abova,
hoir correct and easy a thing it in, to arrive at %what
-such district will supply te a town,'.either mure xior

tlem ; for what iengthi of time. st what cest, and how
to provide for the future mneans of dealing wvith isuch a
qupply.

But further tlu tItis, iio% thoroughlly does this
question toueh upon thiat cf iad navigation. Canais

jrequire large supplices cf water, and aven a wçater sup-
p!y itself to a town by pumping alone, in oftcn depen-

fdent upon these very rnatters Noir it is generafly
admitted, somatinies moit correctly, sornetimes moat
incorrectlv, that engirleers are on this continent ex-
pets, on the oid continent scientific maei. W uthout
the statistics auid the information whichi we have aboya
alluded te, luow is an engin eer, expert or scientist likely
tu arrive ai. any Correct data for the calculation for
which ho is paid, and which ara of extiaordinary
benetit to the communities for wuom. ha may work , un-lesu he ehoofes te Soi et tiîem hurneeif. But this is not
a ruatter for an tuginuter te (Io, or to put oe singlei
commounity to the delay and axpanse of doing .nor1
in it righit that cities, towns and villages, should bc put
to the expense for wvaut of proper information bj' the
inistaken coLclusions arrnved, athby people ac.ing without
data.

CABLE TRACTION FOR TRAMWAYS AND RAILWAYS.
ley 4'. rAUil HAIYDAY A.. MENUi 1%8ST. C.E.

fflonliw,4froin F«q- 7.)

A novirl form cf grip àa to b. u"ed on the Est RZiver
l;,ridge in Nair York %'chere cart; are te bs drawn by
cible between New York mnd Brooklyn at a apead of
10 milesper heur. The câble cars wiiI have a saparate
rigit cf war and therefore there iil be me tonne] for
the cable and the grip cm be made of a xuch more
substantial character thii whe~n it hau to pus through
a narrew aiot inte a tunnel. The grip is the, invention
of Col. Paine, oe of the angincera cf the bridge, and
consiasa cf pairs of reliera prfsavd horizontaliy againat
the cible aud free te tunu on ih'-ir aIes until brairas
ara applied to theun. As the 'bake are appIied the
friction between the toilera. and the cibla increas
unt il, if the pressura on the abla is Gufficient, a fric-
tion is devaiopa whichi wilI atar. the car. The roUlera
'will gradualiy cassa te ravolva se the car sequires the
velocity of the cable mand thon tluay will be at rtest
The. objection aud., aboya Ie the usti cf rellers for Ihis
parpose w'iil net apply se, much bert because the rellers
an be cf considarable sise awui cana lso be iin-d with
a yielding substance which will allow their premiue to

be. distributeil over an appreciAbie iaugth cf the

eq:bnilýly, 1883.1
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Sext ii point of importance l8 thse construction of' file
track an*l tho tunnel for contaiaing thue able. sitice
fte siot in the~ eroli n of' thse tunnel cut.î tihe road Ion-
gitudiualiy- into t%% separate halves and ne voncut ion
lintwcetxs thin eau bo introducod cxcept below tie lin--
ai tise cabe, it loamex a Jdlicult , te support thse
sides of tlig, tunnel su ag to resist file~ Pressure of' ps">,
in-, loads frosi g-loýQing np tile Alot, and aIse to connect
thisa ril ta file tunnel se iinly tisît thoir position te-
lativelY t', that oi tIhe calîle %viil lit inariasble. Tho
xnctsad tsmally bilopted l8 tu form ti tcâgea of tise
slot by 'rosbtio ars and ta coaneet <lisse by Vast
or wrouffht.iron % okos eaulosing tis tunnel andi rigidly
.sttached te cîsaiis wivch forin tIhe rail eupporte. ln
the Clay Street hlll construction tise yoks'à %veto of cist
iran Subequentin iii i Francisco and la Chicago
(as seen in aur illuýt ration) the> have beési l'rnned ouf
ai wrouglistiron b)ars;. Th -y are geuerallv s1)arcd 3 te
4 if. apssrt. 'lTe walls anti fIIor of' tIhe tunnel arie gene-
rally inade of convrete. Thie tunnel in the naoî' road
ai liiadelphia is made of eantinuouis castings without
any concerete even as founidation and in using castings
instead of %vrought Iran frames it 8eemas te us thoyv are
riglif. hecauso flhe chiel roquirement of the construiction
in questian je that lb shall ha perfe.etly riia condi-
tion which je difilcult te attain %vith. an elst ic material
and a large number aif joints. TIhis; is ies impoitant
in Sau Francisco thau n -: evere çliniates w bore a liard
irastinl tise gronind wauid hoe apt to str.sin any strtie
ture in whiichi there wt as auv possible play. Of course
tIsw vastings used must hco ai a good. tougi quality and
deisgned wvit.h propor streurgth ta resistIac, and it
wuld li e 'li for file ediges eof the siot ta lie pianed.
i t %'ould lie fer casier aise with caet-iran thian wrouglit,
ta seeareb accuraey ln the building ai the road, cape.
cialîy an curves. Same discredit bas been cast on the
cal lie systeni, undeservedly, hy the nuniber af accidents
th:st biave occurred iih lb in Chicago, but tble causes
afi these accidcnts are suxfflciently obvious and net la
eniv vray inherent in the system. Ia nfila flrzi place the
.speed ai eight iillezi an heour (at îrhich the cans travelled
uintil the outcrýy about thse danger af it made the coin-
pany reduce it) le tac great fer safety in .such a vcry
busy street as the nortîsera end af Siato street. 'lhen
again trains of three or four c.sra are ruai whicli is a
gros? saurce of danger Ili manv wvays aud ouglit to hoe
farbisidlea by a city orduince. Also the driver is
ptlaceti in the nmiddle of a grip-catr whireh aIte car-
ries a ntumsber af passengers AI rotud Ihlm, se that
hit t.'annot blave a goo0d view of ThIe road aud i-, aise,
hiable ta ho distrtcted at an' tinie. 'I'he driver of a
cable var Iris moré dleinardting, bis attention tîstn a
locomotive engincer and ought utsuulseieio-
ated J'ram tihe patLse&ngers. Thie ou'. proptsr plans are
either ta aperaito the grip I'romn the, î)<atformi eof thse csr,
a% s tu f0 h done at Philadolpisàia, and ,'oifîd be doue
with anx kiud of grip, if tihe car %vere placed un trucks
like à .steaia railroad car, or utherwise, fu) have a smal
gril) car earrying ne passengera. '171w speed of theb
cable la only Iimited hy fto danger to other trahie irom

hiîbVede itîs au elovated tr.sck, jsrobablv pet
of 1-- to '20 msilcs lier Isour ivouid pro.-ent nei difi
cuity. (If course an, elevated road 'vili net .snswer
for the short distsns'e pusengers wshe forti tihe most

pain- portion of a eity's passenger traffic, but where
the sizo andi extent ot a u'ibt is quilcient io w'arrant it.
thuetieted caîsie road ilo-;4sse~ several uidvautages.

wvorth luentianing. It eau seond and descend almoît
any gradeq, th o cal)le machîinery le always in view
and accessible, the epetud uiay ho rapid, it le not liable
to obstruction from snow, rand it can ho very cheaply
bujît, owing ta the very iighb moving load, there be-
in nothing te carry but passenger cars which wlîen
loaded necd not weigh more than 601) Ibs. pier ft. The
power required to, Nork a cible road is very emali, and
in fact fuel ie uno af the minoir expenses of operativeg
Sncb a road sud ib is to hoe observed thiat no more power
is required for a day's work an a hilly road thau a level
one, for as mucli weight wîll ho drawn down I<iiil as up
Mil in the day. and the increased power required for
the load8 meving up is balaned by the diminislied
power for thae loads going- down. TVhe inot sexious
def'ecb, in cahhi roads as hlithierto constructed is that the
brcakage of the cable involves the stoppae ofa the
wvhole road, which, evon for a few hours, ie a danger
somo ronipanjcs would flot dare te face, for if horm
iad to bo kept to meet auch omergencies it would run
away %with much of the profits of the system, and, if
not, the wrath of a disappointed public left ta walk
home on a wct night, might ho serions. We have 8hown
bow the bxeiksges of the Cable in the early months of
the Chicago road were ail from a reniediahie cauqe,
and it may Ibo safeiy said that, a complets break af ils

-cable is a thing that îaay ho made elmost impossible,
but one straincd witl adways be lialile ta break, unleai
great expense la incurred in renewing the cable every
few nionts, and tile breskage of a strand ineaus a deiay
of some ]souirs to pub ln a spice. 'l' attain perfect
sccurity it bias been proposed ta use two cables instead
of one, tie two runnxhg parallel ta each ather in tho
saine tunnel, each about 14 or U ims. froni the centre,
aud so arrauged tlîat either may ho used separateiy or
hotli at once. TheIs nost of the gripe now in use0 (in-.
cluding thaï; at Chicago) a-te made se as ta gtasp a cable
lying net imniediatoly under the alot but a little ta one
aide aud could be made 8e as ta connect equally 'well
ivith either of* two cables. The twa mi-hb both bc
tised eacli drzlwing part af the cars in the hutiier parts
ai the day, and one onlv at other times, and thus there
wuuld be ample timie for inspection and repair af ca-
bles. 1'hev would ho carried on separate sets of pul-
levs. Sonie arrangement of this sort Nvill probably ho
adloptecd by ino:t of the important companies wvho use
tile cable ia future, for they can scarceiy afford tu
trust Io a aingle cable aiter tile experience ai Chic.1go,
%vlierecflic road ba-s on the average beten interrupted
about once a wvcek tver a-ine it oened, for petinds
varving froni one Up ta ten bsoums Successful as have
been tile cable roads now at work, the gystem isl yet in
its; infancy and ive may look for great developinents cf
lb in this age s0 re.'tlessly eager for profitable enterprises
whcen its possibilitica have beronue wcll understood.

1 Eip. The' diaigriu ou page 41, 8hews thse construction ora
v--.rr trotig atid .'tlectivé roznd-bcd, designed by Mr. Fitudlay.]

Mie'IA.i. *lb1est knnwii proc.'ss, and thse one in inost
9zche'raI bise, i. s VL nlw ie rock in its untural âtate iii
broketi up sud reduced to p)owçd&r by e.xposure t0 beat in r.
vlisg ovéus. It 1% theil Ilared ini iron carts with close.fitting

r.ivers auji dousble sideq ýtç îsrtvent Io-,% of heat), iq brought t0
the. requsred >ite, takzeu ont, and le laidi over the surface with
ttisa is of rak'es, tihe îskxiorthe asphalte layer being atbout

cuwziird renertian it iq to be wbeu ready for trairie. Thié
asphalte, white hot?, i'u enuipres8etd withbheattv4 irons into a

febninry, 1883,
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1101n109011-11-4 tOIRq titiîout foinits. Tihis ,ttiorijse îîrne."aa tirs,
seins tht' foiiowili I' obtCtions :

CI;l. 'lie hot flou dî1l're uîea lx î iu3v'd at il vers Iligil tousi.
Iltritiit, i tiîat ils; itse is coineîi b tile wariîieRt scýa'.oil nt
tht' var, îii i% Im a is' iiiedl ii poinît t production by the
capiclits' or ltîî a ii. r.t is and tif tit' taî'toîlies.

Ç2.) 1 t rend'i rs Im.rtiai repeairs diiultiiî:md inîcerîaiiî.
j3.) i tliiCat ai, tp ti drv :oil, lis th l iaît daoîit'as

gives ri. tii iraîks svtii,à vanlitilt- rapi't teuictini of the
Ai n att'îmillt lias tirets mîade' lu obsiato ie''iîviig'Ib3' snbit),lutiig for lith oifi aetîn à diýssolvenIt scieis Pro.

idurets titi Maillîe evet iil t hliîoîte bituntn andi a niel îbtueci'sa lins
îils lv'îarrive(! at by w'iiciî tht' asphl te mmliv bi' a3qtied
-N4. Tiîe iatî'rjai niay beIt pI îareti ii ''4.. >î.. and! lit a

qintity siitltiet'î for tht' largest iniderttk;iig.. l prisertes
itq cii:racetrîstîes lonîg t'ilouglî tu iiow oi its bMig x"îit te
tuilail puis t of tilt' couintry, provideoffly13 it i4 îtî oteelti( frontî

ithe intfluence ti the' air liv beimg atored ils tank,, or ils initier.I iteabit' 4acksanid catshs. Tii 'rott's wiîici coîîîpletels' diots
airas' i'til the iîio'nn of hsont, lige soie calise of cracks, is
Jouetsiîllor, î'ertîimiii ni t etl'ect, amîd lilas iet contlîctui nt aiîy

,'easoîî of tilt s'ar atil even diîriîîg se're fro4s.
Tiîe pw)%di'r l)liîlied fît two lavera antd is colili)'teuiaei lltst

ornalîi potr', bltt wit l ot tOols.
j I îs man iplatton 1m tltrtiîromr îit'lî eiaier ait.! tot't mtint r.
(faire lt'. hiei 1 of skilt'd 1vorkln'tî. VTe 'olittiliz..tiott of tue

1 t1îsoivett takt's place mort' siowis' îlîai be bass of licat, 80 tit
thlire i3 kt persistene.q' or tie.coînp)resis'e anti eentenitiîîg- îroux'r'

I;fa17votîrable to the, ct'ctive iggregation of the ezitire îa.
T e î.tr laver ai'e biarntous pretly raptîiiy, but lte lower
1aei se'trvp tiîeir main aiiity long cioîîglî te enatre tliat

bte, ioipest ntier te carinage tratie is sîlost coînlcte,
aîad kitl tue %n 1101 tiieas lias itecoînie as tdense ais the îîîosl

Icoinoptet liintstoîie. il followvs Iliat road' Mtalle witit cîtît
allll.mit' art' ucil sîucrt' 'oînpact Iliat wîeît itot asplteritt
st't'I, and. titîrt'f..rîi a intuels gre'nter. aboltir 'iai tiiekiîel.1,
ut îtîtnter i'. reqîtîrt for thoens at the oîîtse, it order lu obtaiîî
abed of dtiii îiIckiîss.

. Itt'll)tS have beîen allte ta diiiiiiiî tue tullie l'ear
Jit' o te iatedi by' hîîi>igleavv aitth
111'. tpati rollre Btit experience shoews tdont,bahfrI(

:lai flot asphalte, te l'est compîression is tiîal productil Io% tue
%% ofel viselîicit , I i, coriseqtiwtîtly, î'nnsimerîil sutîli en*
to -ubtjtect it tu tiie ai'tion of a rtier weiglhtig frojnt ,:t2 te

1, -#60i Ib.a. Ltfor,' îaîîduing il os'et for trailie.
i nîpo ta.iît aplica1tions hav'e heei moalle at P'aris, %çitt' titis

loe i, î" niff lt'îgîi ut .aiiii ,'lý a.it tzt e m.. h'tinî ail pro(et
rai ft'hi 1 nt(leri eîtc' onditjonî' a "tirfaci %çàiotaîiî
fle .t iat ttî lit'- 1108t ioins laitd iii îlry %çti'atlier. Tiî chîat

;tis.'ives .- vil '.,ai' anl niu a ge lover fini .1,11111tii
whniî.dfitttt li îî'd ils n-et w-.ithîel.

i tester. -%Il titi' reliai re o! asp 1halte' rua'-, m1as' '-, itiad tîtiil h
l~ 'its-, ant i i u 110 loîti'î leiî.îV ini %%sler, tiiav t',"ort' tii lovîunlai andl devii'îile t' el'nscolisistilti, ils lit'-

1 liing of t he tiot's iotnuî't iii tht' rondi, vtd Ilit' bittilien I1,Ce

lot foot iliis, ssii't)a'ti t' t'tl i'' asý un' .:. t seltt' i'r-

THE USE AND ABUSE OF GAG.

g liid a, sa illutmîinait isl nowv 50 ,Prioniilv i îr,'attil
lîs' .t fomidtablec rival t'lectricity, il la sîtrîrising; itos ilit'

lins' iiceî dlonst' b' uiiose muint intèetedil Il fotei te coi"
I i. i"iicoîsiiupt otf -as ln en'ci tilt,' 1thic' whai.i -is
u4.aall., 3IIý iîî,w if) tise il, eflicieitl' focii- î ngpî

pou'.t''. I t ii brui' tI it îi5 tiisii'rifg.' anr' nw'- ur,.Iig
1110it. ltig"t liert tioîtsaîitl feet of gas ,laîtîeit loi. Ztpit'î

s'ears iaek ltit tume greîit bii'of insvs "liII ltirm tit'] a
te toit%-îs for iii a ÉLAthion so ptriiive ds. lIont' lîii t.til"
stilloiët iî,tt It'>' lotgol t, C"st.ii litiet lIi'jtit ili
,tov tige. gt'iîeri îîtltiiples w'ltit iiimiiethit' tii. l'r.bl-tl'it iii

ga-% iighing andî Iltt'tiig, sa as tu gl( ti lt' gn'Iî''" resui in
eiither casa front the Ieisat "ae

i1n oîdet to iiîntit'tsîbail the profit'ent It'lt,îï' ilhl i î"s"as
tii1t'a titln iit l tlt.i iliîîiîîin-ating gasý la a cîîîiîlîhiintinta of

liiv'ttogen*ga,;a tît c;rb.i, svîtl s'arvimg ' 0'ne o cilt4'iill
lion front tiîlîliir andî othlir illinjîtiî s iti~tii'1t''
ss'iîîî'i are loit Ilorgt'iy feignit iii tut' gas of the lIre.%Ctit tiits'- -ni'

iîa'o ilolîîiîg lto ai v; te Ileaîilg aîîî ligitiîg ir..I.crtit'si "f
li,'galm îli'end tiion iti' IIy'triigen aîîd carbon. ltydrogrt'i

gis it ta thaI -'ivoq te coal gas i ligit andi ready initîmîinabii-

ity but frot iydroge'i ati aiie a'ctc a pierceptible liglît is i'o
tiîc; fialte lieiîig of il dark reti tint, &tit tooking more Iirena
ajiectré titan at solid flmne. 'fite iigir of a coal gis fièaale je
dise ho tult' itiîg o! tiîe carbomî tea p ointl of iitcandescunce,
andt uiii the îiîgri'. of iîî,îtecn'îrtsaciîîd dependli tue light
gi jeu anti tile evononiv îttinîett. If the gas issues frot the
bliier at bou iow a iirî'siînre lit( Ilaîti' wiii lie tiltggiolt, tlîick

tut! aîîotv givimîg little iigiît aîîd coîiîialiitatiitg tiîe atimos'
piiv. 'Thiis ,Ilotçs tit sitificienit lient is lia! genierateti ta

lii'. ail tit' e:îriîoii lu a poinut o! inîcandiesce'nce'. If, oIS the
ciller iîand, lthe gas; issues at tcno great a pressure, there will

lie a% roarimg ilî tue ilînît', w'îiî îîîucl bine liglit. and litre tn,
iiiich et' fle e:îrboîî wiii escape tîîîburnit. As sh1owing tbe dif.
féeî'i iii pî'reîtage of liglît giveu %viîh lte saine gai con-

'Iiiiîîil ttrotîgit dilFt'retit butîers the foliowitig figures are very
siggtisî ''T'e gtas itsoîl iii §-gels cIse seas 16'4 cailse gigot
anulit e ig't givs et'r Cnbic f'ont o! gai4 luira is giron ifl
aîaIîîlar.l valitIis --

ittarlur.

il-îl 'i %S't. 'i .1 tj
1iî'r ' 11-1 liaiî t

lltiS'îadl'.brtîî

Lliht Iter ontlee
fogit Ini

tattuttt cttiidies.

* . 2'77

it ilit bc îîoticed biîat îlîo liglît viven by bue Siemens bturners
ia oit tilt average at list double lthaI gis'ei by 01)1er burners.
Vomis r'suli% list de ititeis' tu tue fact that in the Siemens'
tmunri te gas is coiste. at a very iîigî lentiierature, aîtd
titi' wholc of tie carbun taiseil ta its îaoint o! ileriect incandeA.

cý nie. lb nill, itowever, tbikp a long tinie before Siemens'
hîtirsn becokie geea~as iburcitaers of bttrnerî look rther

it th(e titst coît of tiîo humrera ttey- ptut oit tîteir fittings Ibmu
aI iîî sviig o ttti ga. itis la videiît w'it'nwe consider how

siîtait the pîercoiî:age of improveil, huners iîî tise is as coin.
juaret i 'tii Cotîîion onca. Not oly so, bol IItuany o! the a.
cilltît jîmiimoset humei.ra lie seatcely go? except ini namne andi
price. Tlîk, is eviieut if we liear in naiitîl IlîsI any otdistary

hîtIsî.î tIr i.sssing humer wonlîl gis'e s gnd resuIl a s ontie
(oi l~it.aos'e siieca biirni'rs. Auv' Mau of uriirs' infrhli.

viu'ciilI '"t guodi luiîtr'îrs fr iimael! if Ile wert' once
mima.1'o poin~tically si'iîiiaiiteil w'îtl a l'est simtple farta. Tue di!.

li'-ihszî lit no idicat'l"e sç-tîtîotit the ai.! of an>'V praclicai illui.
urati(ti. Wt' %% ili, atîîever, siens; niih as w.' cti in itisf dirc.
nit. First. 1-'v'rs' torner slil "ive a itî,steîd>', o0liti-

00otl_ and~ .iiit slt' dianse, of s iii iîti ical solitiî anti this line
,Iitîîilii Ii' sil"îît, îitl tilt- liglit wite. far the ttesult; depends
î,tî ts sIitîtîe ' t thle itri- tilt. îlot, e;uîblniîlsg t hat the humner t

uîiid.s tht"'" -,'iIits ai alîs' givemi preasure of ;uliply, an increase.
tii ~ ~ ~ l 'iîîuîtî'mtttre-l"irt' n'iil .î once crpate a dill'iculty. If1

ili' îi.ssi eit'f uti'l.livfits iiî* liglît ssili po 'lawii if thete
~II Vtirue ri'.s, t'e itii,' sîfli tiare' auti rosi'. 'lo guatti against
thIiil h voul le mmii essî.rs' ta ls' î'oîiî.iiity îtiiiiitlating the
tait for i-il ris>' anîol li of pore.sure, a Itroeeî!ilg alun'scioîitly

wiiii' i th oiîiue ni' t-o litanatd cleat!y nt of the que&-
lîin witl amis large' iýttitmltit. To îîlîvi:île titis iîîcousesxtence

aluîns iîîîtt.,rliss oittis.îut:ts lt Itecît btrou 1'it furward
fotît omt' "la..'situs'1 liierit- galy attentioni, iiui'ly, that wlmere
tih iîtt i urer is i'itîî'i Womt llo iits' .îltîiii.iîit' raiilia'. o! Contra].
il i lt tilt~ uit 1-i',ui':tt ilt lîîrmmî'r tip, ant! k'i'tpithe tii .
I.I' villial iîiîh,' -ail t~ s~t" 'l'lii t'ait i igone te a 'perfec:
lin i sl'i %voîilî at lirst six4î: e,, iicrediile, o0 ine 50
tua tint tîit"ii leîn i' t us pier hiiîr muîî,ier extrtutily vaî'izg
p'.tir.s i'ait loie iie bîriî ' ie"tourner ulu'ost as acettrately

a-. bs' a% 1811101 11i ii flîtlln' arTtit'lt, s'', hottîe lt ilescibe lte
liriiii'il,,~ noî.u %s'. i it-hlie. ;eIeltig'liýtinjz tuuirnera a:t cons.
,trittt,'d, ;t' i t t uiot iî'îg (io! lie asaie tit titt rail tii bc interelit.
iiig anîois'u. i'îiuitî'sC,î,Zr

Artificiti ivo' v --f a puro wite en'our, ant! d"u ra tiîble,nbas
reeetitiv' b' ein uauîitr" hv' tue htus'-uttor fo! ceiitttoid ,it in

p t'p.ir''.'( o liv çi=s llg l I'llc ii :iiiitiia, iiiixiîl lte -;oî1n'i
1ilîî %s'Vii "Xile -If z iiî', tirîvimi._ 0,17 antiî oulus i>' lîeatinigs tosv.
dieg, lait bitIigis' 'tnîrs i iiiluoiîit!a.
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AUTOMATIC EXPANSION.
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AUTOMATIC EXPANSION.

ON GOVUSYNG M1GflM BY PA»GDL&TING TE
IXPABBION.

(À paper read before SAs Zu.itssimon f MecIa%icul Egoxur

BT a iL Ises EIIEL, or Lxum.

The abject cf the pr-osent paper is ta illostrabe the sdvantage
cf Automatic Expansion Gear : lu allier words, or contsolling
the expansion gear by meanà of the governor; and ta describe,
two sncb uxethods whicb have been arragecl by the writer, sud
which have baea extensively used, chielly for smalt atesxn.
engines.

ADvàiiTÂozs or Â-u-oxLTr ExpÂMsioN Gasit.

The chie! advantages derived tra autoinatic expnsion geat
are, firstUy, lbe saving of fuel arfsing fromuth sb.asser consumup.
.ion cf steaux, and secodly, the greater regnlarity of speed.

Ewoaz or Srrx.
Saving offuct.-The extent cf his saving depeuda upon

t'le particular circumittauces of the case. If tb. englue be for
lb; Moast part fully loaded, expansion gear s of littUe bondfit.
If tb. stearn pressure aud tho load b. at aIl limes nearly con-
stant, expansion gear variable by haud may be equally advan-
tageous.

Nan.automslic expansion gear muust b. adjusted ta cut off
late enough for th. maximum lad witb thn lowest presure,
otberwise the engine la liable to b. abopped instead of regulated.
Heuce for engiues suhject ta very variable loads, suci as or-
dinary agxiculturai englu, expansion-gear variable by haud
la praclicslly useleas. it la well known Ihat when 0 non-
expasiv nncondensing engiue la wor-king with a light ioad,
the f'uel7= used excessive lu Proportion ta the net H.P. ex-
peu ded, the work oi tho steazn being a ut plilucipally lu over-
rAmng th. atmnospherie resiatance. rhe saving iu fuel thons.
fore, due toa utomusîlo expansion, wlll be gretest iu nion-con-
demsing engins* with ve 1y variable loads, for the Moset Part
hightly loaded. lu portable engius* wlth autoinatie expansion

tue ssreng o! fuel and watfr has beau frequently reported by
the users to be as xnuch as ont.third, wheri compated with au
ordinsry enginue nder the same average =,oditions.

Estimate of the skatm satyd.-Since the ecoomny e#Sected
by autouxatie expasion is a variable quantity, depending upon
the range of variation lu thse load as weIl ag upon the particular
construction of the engine and boler, it la better here to omit
reference to the fuel. The ineasurement of the ecouomy of
steatu, and the manner in which il arises, may b. inost readlly
shown by reasoning deductiveiy froin definite hypothelloSl
conditions of land, and tram amsuied relations in regard to the
point of eut-off ; these relations agreeing with experituent lu
good averige, englues.

Throughout this paper the writer bau iilustrated the varioant
relations diýcussed by means of geomerical diagrnume, vithout
giving the demoustrations ; firstly as being the cleareet and.
simplest Means, and 8econdly becanse maoy of the inveumib.
tions thue illustrated would occupy more apace than the whole
of this paper.

Pornn of indiralor diarams.-Figs. 1 and 2, Page 48, ars
hypthetical indicator diagrams, showing the eut-off at 20, 40s.

sud 60 per cent. of the stroke, with sinçle aud double valvew
respectively, lu condeuudng and non-contieusiung engine@. Fi.
3 shows the effecta of throttling. These diagrama are drswn la
secordance with actual indicatar diagrains, lthe initWa pressure
beiug assumaet at 60 lbs. per sq. ini.

Economy of amu wle t'arious peri&of oWcu.off.-The
vertical ordinates drawu ta the curved lines. lu Fig. 4,
show the water used per 1.H.P. per heur for a cnt-off nt auly
part of the istroko, the lines being drawn in accordance with
experiment al datéa sud with Figs. 1 and 2. The Unes 1 snd 2
are for coudenaing englues, and la and 2a for nou-condentIng
engines.

&onomy of *15451 tznde a variable Zad.-Fig. 5, shows
the relation betweeu tbe quant'y of steam expeuded aud
the useau pressure on piston, uigthe throttle-valve sud the
expansion valve respectiveiy, in nou-condeuuing engiues, cor.
responding with the diagranis lu Figs. 8 aud 2. The ordinste.
of tile litre A B repment the mean pressure ot the piston, for
the different points of eut-off, sud thes ordicateu of th. cnrved
Unes C D aud E F 1hi comparative, stes.m Mad with the
throttle-valve or th. expansion-valve. The vertical dialnes
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between the. curveti Unes shows fis, extra steaisi useti withtlirottiirg as ugali-st eXeitlig t tiie carresposîding beaitpremure. Fig. 5 rnay bc cosistructed frans real indiicator lis.gramse, by dramiisg curvoq to represent tise final cylisider preq-sures that cnrru.ëpoiid witls tue observed mentm presures, antiuiaking allowance for comspressions, condensation, &c.
Wm.omil~ of sielii iih any~ gii',-i titriable lo..-'rhis isêllîstrated by Fig. 6, Tiie hsorizoadiulstansces betiveenthe. vertical lUnes rep)re.ýacii îi.uiiia ufi tisne. Tii. heightof auy ordiasate ta tiie full curve reprsensit tise inean pressureon tise piston -nttlst corre,ýju. issi-ig tins' Tit. dotted curvesare piotteti frons Fig. 5, at lisigis crrespoisdiîig with tise res-pective inean pressure. Ilesicss the, .pace enclo4esi between the.mill curve, the lisase lise, anid ativ twm mrdinates, rereettise relative work dont: lu thsst iites-va o iio is nud ti paceaencloseti by the saute ordinsates andim hy ane of thi. two dotteticurves represcait tue relatit e quasitiis of steasîs used, wisenregmlating witîs tise exasioin valve aimd with thse throttle.valve reapectively. Tite si)-tce bctweeuci tise dotteti curvesrepreseuts the steaitsiavëd by expasîditig instead cf' tiirot-

tllng.
REUuLARITY OF SPEau.

Pronpi governing.-T ho l)ronslsttipss witîs shich satosnfiticexpasnsion gear contrais tise eisgin., as cosopareti vith atltrottle.vaive, la uaissg ta ils freeuion front two evils, whiehmay be teruiet "lretardatioa iront storage " sud " retardation
froun frictioni."

Tii. retardatiosi front storuge la tise effect due to tiie steasutuat la atoreti betwecis tii. thrattle.vnlve amnt the ateamm.part.Tii. retardatiais front friction is tise eti'act <lise to tise frictiona oftiie tiirottie.valve, or ni tise cositrollii gear.Wltis a cut-off' valve thmre is n orue if il be a main suid,.valve or a va1'e ou the. back af tise mffl0 vaive. Witii a cut.off gear there la also litti. or no friction ta bie overcosue bythe gorerisar; fur tise rt.ciisracatios itself tensîd lu mova thsegear lu opposite directiosa lterssatciy, s0 that tise gavernor hasmerely ta hoiti it euhl, or es permiit it ta more itteif.
Relation btetceciss psitions of 9orerssor, speed of estgisse, andprse.et onpso&.Tis tlree quintities have a deinie rea.lion, if tha boiler psressusre be ismiforos. For the sucan pîressuredependa upaîs the position of the. cut-off gesur or tbrottlevalve,wiîich piosition uleisensi upou th. ipoed ai the. eîîgiîe. Tiss isillnstrated lu Fige. 7, 8, 11, ansd 10 , by three serbes ofines, viiich niay ho callesi garerisor uines, sp£ed bines, sudpowerliues. lima in Fig. 7 tise àpeed lisse, whlen caîncidingviii lin, No. 3, lestuplsed. ta corrcspaond vith the. position oftiie governor kshosîn by tise goverssor lisse carresponding witilino No. 3, suid aiea %viti tise tue-rn pressure or îîawersiiawn bythe dottesi power~ lino cusrresîsossisg with lisse No. 3. If the.apeed fails ta liai 4, or rise" ta olisse 2, tise correapasiding posi.tions of tise governor lise auid af tise datteti haver lin. will b.etii. liste 4 or 2.

(To buc contisud.)

ENGINEERING AND ELECTRICAL NOTES.
Tnt Scvut' Tus--,Er..-Thpre apimears ta lac sons. chianceof this tunnel beiîsg at lengils compjleteti, ns lite ara novg,300 mien engaged on te work, anti it is expacteti ta b. fin-isiiet in 4 yearu' aune. One isundurci and tventy baissas havebeen but sud 50 otiers are lbeissg contrucîed for tIse use ofthe workinen. This tunnel, wlsici wiii 14. tiselosgeat lu Eng-land, la 4& miles louz anti crosses undersieati the river Severnabout 16 miles froîn B3ristol, 2j miles beiisg under water. TheGreat Weste-rn laiweyi) Comspanyv, vhich is tise luromater, viiisave 45 minutes is tie jossrrtey fions Lonîdon lu South ITales,aud tb. ferry torvice ah Bristol %viii also b. dispensedi vus.Tii. yack as coiîsssîence-1 10 years ago isy tise Great WesternCompany itself aud cariied on tititil tbe works ver. floombeuont, wies),'by lte advîce ai Sir John llawksiaw, it vas hauti.oui over to lise conuractor, )Ir. T. A. Waiker. ite tunnel viiib. 25 fi. wiuie,25 fi. liigh, sand wiii h. brick lisied front enti t6,end, tise thieu of tIse wallai varying froua 2 ta 3 it.
Wc learu front tise Bailzc<sy Ayc tluat tute Nlorthern PaciflieRailvay le to mun for saisie hunuiredq ai miles unuler tise shadeof trees pîstt tu praîect it front aoras ansd snawdrits ontise open prairies. lite conipmpv bas setsa large force of meonte voîk sut plaulîng thui, auiiu l oil'ering eve'iy inductenentte tise settiers anisls pruperty slosîg tic, lin, ta cultivate for-

.st'y.

NOTIC on a nev optical alparatgq t or the Atully of flexure,lb MM. Loewy and ti a It conlsist f t1ire, p4rts (1> nttie observer'5 endi a reticule of horizontal wires vica'ed by aletis, before which in a total reltction prisin throwing naturailigiit aioug the. optic axis ; the eyepîece ham aiso suorable viresfor aneauremnt ; <2) tte pol end, an objuet odrwith stretched horizontat thres oppositeao ()i thidle
a lena wjth silversit sturface, buittransparent at the. rentre, andof such a focus that it repro4îîces in the plane of fbe retieulebefore the eyc.piece, either the image of one set of wires by re-flection, or that of the. otiier by transpireuSe. Wheu it ii de-airable to observe by reflectinn, a inovable wire lit made tocoincide with the image of one of the. fixed wlrcs andi inbrought back to the sanie position, afier each defluite tiefleetionlu thp bar unuler experiment, by a unitabie ioad, The distanscethas na.asnred i8 double the iiicreas of the uleflection;* it woultib.exactlv equai to it if the maine ethoti ver. pmsrtised betweentilie osovabie vire andi its owu image.

lu order to observe by transparence, it aindices to se. tii.tiictl* thrnugh the eye.piece, the. dieplauseienta of the. imageo ne of tise vires of the objact.iioldetr, formed througii thse1 eu.,t lu relation to one and the saine fixeti vire of tiast eye.piece. The. distance meaniret ini ths suanuer ls verv n.ariyd ouble the. actual depreasion of the. optical contre of iii. lent.This mode of measurement lîreseuta fu.reet principal ativan.tages, vit :
(1.) The reaulta obtalibet by the. differeut inetiiod chieckeacii otiier anti leati to vcrv exact conclusions.
<2.) The. arrangements of the apparatui and the. bar rendors itpousible to avoîid every systematie error.
(3) Tii. value obtained ti ay b.e smade equal to four timis tii.requiretl deflaction. The. seisstîvenes orf thse apparatus le nogreat that the. addition t. the ýweight of the. bar of a singlegramme producea a very sensible effect.

THE SIZE 0FP CRÂNE -CHAMNS.
Tii. kinti of work tii. craste bas to do, as veli as thbe loati,inuet b. taken lobý accousit. Iu slow moving baud crantea, iniwiiici the. maximum power la rarely ustet, a ligister cua niay>b isseti than in neoessary for thse saine load on a quick-runin'qsteas crane, vii.» there ia a great eleal of lowering witis thiebrsk or lowerîng loto water (as lu block settiiig). Tiie limiteare 6 ton sud 4 tous per sq. in. working sêtress except lnpealcases.
sap general raie. tii. factor of safety la increaset for smalielsains anti au average praitice is as filows:

Tons vorkiiig loal oit single ebain - - 2 - 3 -5 -8 .10
Diamieter..............- --. -1'-- -
Tii. theoretiral formula shouldl b. D - a +b&Wi toua anti

it wili be round that i&th=254 + 45 8 .Wi sure. fairly veliwlth practice wiîi the empirical formla Dîats=W tort*+ 7in quite c orrect front 2 up to 10 tous.
Unleas apecified, w. alwaya procure bosut abort link eranechain anti require tiie proof-certificat. of the. admiralty proof,,w. alvaiya get ours et the saie place anti make thin sud lb.proof tii. standard of qnahity. Tii. admiraity proof la net acontinuons fonction of thse dianseter but la roughly 6 touas percircular inchor 7*63 tons pcraq. lu.W. carefnilly avaisi thse une ofsmall bairrela andi paliea, havingseen chains bout at everv liulc anti visen it geta turnti overandtibent thé onbpoqste way it very woon breakq anti the -akersget thé. blamne.' For very iieavy single lifte v. are beginiug10 adopt the. continental plstn of di~t link chai. wîtii steel pan6,anti aproket viseels. i ilssr3. .S1o1er1 «é FiU, RatAi

The. French dlaimt to b. quicker lu railvay travoling than,we ame A cousparison la made by a writfr lu Annsales faIes.4irielles, who- takeaý for the. eau of England data recently fur-nisheti hy If. Gerhsardit for twelv. of the. principal Englialalines. X. Gerhiardit distioguishbea commercial aperdi ant unspleeti. The. former la that appearing frouit a coap4rlson of the.viiole distance run anti tiie viole time anldngso s;tii. latter froint a comparison ofthsesunie distance iwith t e-raltie. of travelling, dotiucting ose of time throuxla dituiniqhetispeetiat departare os arivai, tjnctious, &a. Takin; expr.sstrains, il appeatre that thse men apoeel iu Eui<laud, vits eueexception, exceuida 60 kilometres (37.4 miles> an hour, antireuchea Or exceet.in lu men ces" ont of tvelve, 63 kiluisetres

(Fébruéry, lo@s.
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(39 Suiles) ; on tueD Gte-I NortIucr Parficiilarlî it is crer 74
kilonlies ý46 tuiles,t. Tliî commnercial sipeed is gîuider 55 kilo.
ouftr ri (34 iiîlle-' onlY in onuP ic.îeexceclq C-0 kiîsmuic'îreq (37.4
niili'-'t is lice, and on thme Gre'it Nuitlierit it resîlies 66-5 kilo-

nuetres g,41 ' utiles). 'rite unlt-Un spueed of Frelich exieatruuine,
oit file Ciller liandi, je irgeiii 59,5 te 69-8 kileinetres (37 tri 4s"'
milesi) aut lnuir ; thie coumercjal t4pced, 52'4 to 63'4 kilt metctre
(32J to.39J nimUsu> au - ?our. A <liIl's-u ice betweii,îî fige ta-c
cî'utîlriea of at leait; 10 per cent lu recegiized. Attention is
eu liedî te tire fact îliat lu France jonctionis îîîust not lie passed
aitg a seed liiglîsr thon» 20 kilonietres (12.4 tuile.q) for Isseu-
ger trutins, nuit 10 (0.2 iiiile.q) for gooûd's trais ; lit icn a bas
<if time ini siluviliz lis-fure tire -jietion <suie invuté-), in lýassage
(elle nuntt ), riiid in regaittiug norual aîîs cd (elle lLijoUtei ; or
tlîuee nuiiutea test ai ecti jumuctioiî. lu Euiglanil A latitude
id ailowed in tllu umatter.

SELF C0NTAÀî,rD Ee,.i:ritmc Locolio-rvt.-lii a recelt coinm'
iiiullicuîtlîl t tirle parie Socié l 'Ein cnrageiei, M. 1'. B.ey.
nier descib-d tht' eli-Ltrjir loi nuiontive, d. vjsed byl M. 0. Du jiy,
for 1 unning aIoig tire blcasliîig grouticls o! M. DusîmIentie.Foit, ac trcîii l'enl-Auge, in tire dejîarinîcîut of Çalvailoq.Fo1tur llcl carsies a Sieniena'u, electro.motor, sell îlot 0i11)-

Sr el trta q-ted, if required, of overseven iinjztsanhour,

i gilde oi ofrlir o rgulpgaogfi rm n
b S-in alsço lier foros-ul by flic melor. 'l'lie ei(ecîricity la suppdîed
by 60 Faure accimniulittrs, chiarged by the dyiiaino.electric
nmachîine that supieîs the' etectric lîglit,"aîîd limoge, as s0 niuciî
roîni la ceci]ipiciil by thue cloth relIera, have to bc Caîrrjed biy a
Sentier. Tire engino wilI drase after it five tîrks of sen
tous weigliî, igloo carrying elotle tolie. A largerors;malîeriunî.
belî of aleceutuîlators ussay bu litit loto the circuit, as niay Le re-
qiîired liy tlc exigenbcies% of' rite rond or wcrk ; and<ilîe etigin--
% litI roi, î'îlîs-r bnckun'ds or froiîtwards. It seas statoîl ut the
nicctiî'g, Siat t locomiotive je a tlorongli aucrce, nd caon lie
ronnsrucees, s'oiîînierciaîiy, for 6,000 fr. (1240), icludiig, thei
PccuiuîîîlatoraI beiîug thua ôhi'q i-r tirait ateanli, hot watWr, or
coiliiesseit air.

S îwu'în M ItlsFiur x'EUV :' ~t'1Y-î ingoniolis
nietlioil o! instaiutly Rtoppitig niaclliner>' whIen in motion is

aui I tu be ini opetratioli at tire Domiiini lolt works, Toronto,
Cargaiiu. A wse rope roiled amouuil the steni of tbis thlottle

valve of the eugitie carrjes a weciglit, whMil la belîl ini place hy
a rest and the %virole arranigement bse pluceil tbat thme passuing
cf air electrie cuitrent alcumg a wire releasea tij rest asud causes
the weiglit ta fiti. Tire tension thus tlmrown ujion the a-ire
roll," acta ution tire Iirottle valve, cais offthIle sulîîly o! steamn

uid cons-queitly atolls thie înaclinery. Buttonas %viril ire
coniiectio bu are, jîhelcilin1 dl'ere-iut larts cf the a-crics, and on
pressît g .41Y elle or tlîest rte pnssage. or aur electrie curreut
autos aý aboe nielitiouuu'd. fli uuiîy factciy tiiems blltton)s cao
be l]ccil in every roouuî, or several of tlieîi j0 a large rocuju, as
nl-îy lie renur il. Should auiyoiue lisiîîien te get casiglit liv fic
iavlîinterS, tho simplea jîressie.g of a bîittoil lin thli nîst distant
pint 0i tie factoly will btoip lIme wh-ld as quîickîy a. colid buc

done were *,ie o:igizu*'r standinig ri'ady te iiimatntly subey a
giveri sigénal

W.ooiEF.N BoiTs i Ilcu'î uî.uîn Wooden hoît.4 lu
bous. builing, suld Ificir sîiperloril)y cv-r nitis, lu thus coin-
iiiî,'tîîs'i oui by an liiglili jonur uîl :" WuVly do Yent uîuake suelh
a laviahli is,- cf traits in the cuunîî,.îîuer' wo-k of caîr buses, te
ire ex.luîisin our thf icue't cd c %ken pin ? Pnll dosen auy
iuil'ling, if it be nierely a barn, ci* mni thon 200 years clhi,
anId YU"î %wijI nt lin li a ingle îuailin the orginal 1a'ork ; raft-

er îî otib were ail fîoiied Isugether s0 stoutly a aliiost tu
tuf ~ ~ o ttitiil r! le deatrmyir. Maii an old inluier baril,

wit.ii pidllîd dca-îî ofîatu' yettr--'s; utiîortiîntely Sou mmnSy cf
ttein are-ha, showuî itself to fie bettr buitt tha il meut lialactes
are slow. T.1'iere are inuîuseutsl tlîu ay crfile econeiuy cf
tim-, anîd se on, in favcr cf the use of nt; in bouse buildimng,
bat they are as siotluiiiu cîiîiîpurd wvit the solid advaiitUges; of

uing a-eodoîîui . ru'e. 10,1 nails bu tiiiiA caiîker anîl rot
naiîfein an-I liners, but bnîti beLl1 tbrenm t;ogýtler 'like grnu
death,' and rendier a lbeuse practically iîidestruetible."

TsUE WORLD's PÂt'ik l'110DUCvToN.-Ill the a-omld ther
&re 3,9S5 uutistifact-rces %vh-ch anuîîsmuly produice 952,000.000
cf kubî grmmnes (1 kilogr-ammue equual tf0 2'2046 Ibs.) cf pler.
Abotut otit.haif cf thîs, i.c., 476,000,000 cf kilogrannes.ls eul-
Pl .>ed for pnilîtiîîg prof arlyso catil g.

Journeîs aunoully use 300 000,000 of kilogrmanumes. whicbi isi
egmivubiîS te «. sli;y conumptinu, cf about $22,000 kilo.

*grarniuest. Tire cousumlition in this dellariment has iiîîraiied
tcarly une..hird in less tlîsn ten vettrs.

* Ooeeîî,înei'ts aulluallv usae for adinisltrativfe PtltjiOse
100,000,000 of kilogrammesp of paper; Sehol, 90,PCO,000 ;
trai, 120.000,000 ;tire inîinx'ricq, ýs0,000,000 ; lImlers aînd
prîvatb correqpund(entce, 52,000,000. Fitially tire îuunîber of
mîent ivotien aud children etsjîluyed in thé iudustriesa uow ex-
ceeds 192,000.

'EWCASTLI4I COAL.-SiICe 1873, NeWCaStle (eliglsntl) lien

t iodiced 30 million tous of cool lier MiiuniW, stid ecc» 35 nuil-
i ions1 milice 1880. The citai heu dvances under flic ai a, but
liow far is a Sualter of speculation. Suo Eîîsdl,î coigittecr
are of tire opinioni that tire lied extenîul outwards for stven
nîile, but M. tdo Soilbeiiran, minitig engîneer, tines Sint tlîink
se sud fixes the liunit at twt% or three Suiles. Taking the laiter
as tire basis of or cieulation', ouîd tuiule:nbleriîîg that alrcsîly
5,00>0 million toits of cenl havu bes'n tak*în front !bis bed, it

would titiear dea tiiere stili reniainis 7.000 million tons cf
cenl wlîivIt may bc easily mrined, an~d wlîivi accoeliuîg tu tire
prescrit jute of conuuuption tiray atill fornu suflicietuii provision
fur about 20>0 years.

DaEî.oî'Mc.T 01P TUI.Ttx.t~î.LRcrc1 îbile
ac urious socotint of flie develInpuîn of' th elhîioffl iuu.

dustry in varionu cculi ries. lls.lgium and Swilzerland are,
oroîuely, flic two most isdvaiteed niationîs ini Élis respîect,

trsbigin the former one jiubseriber lier 399 iinhabitmntu
nudt in tir latter cite jwr 277. In Englanîl ilire are 4,946

s-ub.ecribero, in France 3,640, il% Geruiauy 2,142 ; but iii thins.
countries as elsewheuo habits of centralizatiosi 'prevait. 0f' thé
totit] nuniber ofsunscribers in France, 2,422 are in Paria.

li the Ujnitedl States there are 37,187 sulîscribers while the
nuiniber in lKw York aloue exceds the total numnber in Eîig-
land.

TuîEîîts is an anintated correspondence in tire Paîilroad Ga.
zette as te the comuparative tonsumuption of coal ini Anitercuu

aui Euîglisli lotomotives. Tiie genetal resuilt seettis te bu tirt
tire calgsumiptionS li the former s illuch largicr. Ou corrt-i.
pondent reckcnis it at doublo the omoîi, sind acetitute for it
by slirtv consid'.ratioiîu :-I. That the lossi by lrictiois n treî
ja grenter iii Ani.-riea -,2, thatt inclineq aire inýre Irt-qîiit -. 3,
that thé entirs. hcatîiig bu fitcs, ût' un Atiieriecun enigi, v. lu of
iron, the e-oncluclitttty of whicih i gtivatiy infei'îi tu thstt ci tire
copper or brass used ii: Eiigland.

Tînt Duu.UC.Iî Of nîîxv.i the nIeCI9aniCal section
of the Btitif-li Association a papscr wsea reai hy laid Rnyle'gli
relative to tire drauiglt of chiuineys. lit- pros'cil tlia a hori-

zoiol seîîid u ili ucsrl3' always. 1 roduce a ufraitght, tiuai if ihle
direction of the 'wiud rit iiiIuýd itownwaurds -. lt iii igle of 300
or ilîoîs. 14 itlî the ciiiiine thlu %vil) 1 e a %%u-uail~ a tol
if the inclinaîtion (if the 'A iii-1 lu îîî w..rds, ait ongle ol 301> w'ill
gis c a iîimiîniiii tuj..dr.4tuglî t. Tu' paetvetit -. ituwii- j, atigli a
piece ist tire- lui or a T' .4iuttlt bc plac cd at ilît toit or thie
filje.

TîntF. EI:.xNi DyzAÀito Nikciii\. -TInh isîln.,4susf
je a comiiuuîiou i e thli.- miviiim of Sir W. Tiiiuuiiioi u miid M.
Ferraîlti, hils for sonie weckq beeit canmiig a c'otisifeiabe coati
mtionu fi ii e eîccîrical and sitck.tîrîîkttig worulIs. It lu ct:
lciif'h; moîde îiihîlie, aloI, hiîdd f ir te far cîitstriî, uîutlgllg yet
îrcduce'î foir iiicamidereuit liglîtiîîg. ARt rte details arc e ît

yet availitbls', but i iu our Iîiuroube tu ilîl tIieui wîien tire
lîroprietors considler tus-jr 1 nt,-lîtu- acorv, wliii they ttil is
wij bie about four or live uveek lienue'.

A livoa FIArSTONS;.-Wleit us.çuid te lie the large ot; flat-
atout- lu Aniurlca, ký seauta bu tard iii front o! tire s5101 cIL
L Stuart'S houas. at Fifth avenue Reud Sixtyeihif strtict. Tite
atout iîneaburcms 26 l'eut 6 ruches lîy 15 frt fl îîîclns, i> 9 ruelles
îliick, anditveighu is raly 60,000 p)uiisid,. It N%.tu eut in Sulli-
van counity, at lie sartne qui.ryf fin wiiiclî came Wîo. H.
Vasnderbitt's gîcuit flagstcîie. It %vas iliawit by e.ghtei:S hesures
tu its de3tinuat on.

Me automratie elhctriul aliphiancu fur givimg notice of tiie sp-
proacu oftraliss, invcuted by Ill. Mors, das, ayu the Enyieeer,
been succebsfully tried oui the, P .,rîs.l.yon 3idînî iii~he.
It conisa of a box filleul wj.h iniercury îulaeed uîîder fige rail at

the reuired "n"t""ce front a bell ; thettuepidation cauwsd by a
trsn~aau cve i agitsues tige îuîercury, and forme coitlait

seui ttsir nm uucta wiîh tihe bel), tins camsiig lt-to
ring.

i!cLru..,, 1883.j
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puE VOOS IMlDTOON XAMACIE Keo<g.
Tlhe hold wbich, telephonay, electrieo Ughting9, and such.like

applications of electricity have muade upon the public mina
during the pait thrse or four years la se unduly great, fliat
pro&ress lu other branches cf the science haan littie prospect of
receîving a fadr sharo of.attention. The Voes machine in in
thîs unfavourable position, for, arbile it la eue of the. greateat lu.
provementa of the day, it has nlot until recently met with that
atention to wbieh lt in no justly eutitled. It ja repteaentcd lu
the accompanying illustration, fron ie ric t wiii b. seen that
the apparatus consiste, like the. Haltz machine, of two glass
dises, une qual lu diamneter, of whicb the larger, A, je hseld
in a flxed potition, while the. other in mouuted upo
horizontal axis, and eau, by uteaus cf multiplyiDg gest <seen

spoudiug iu position sa size with the. tinfoil dites upon tha
fzed plate-that la te say, if the dises (D) arere nnmbered in
rotation, 1, 2, 3, 4, 5, aud 6, those umbered 1 aud 2 would,
la à certain position cf the rotating plate, correspond and be
gposi te taone connecte pair ef dises on the flxed plate.

su ad would simiiarly correspond te the other pair, and
Nos. a aud 6 woulcl have ne discs on the fired plate opposite
ta them. Te acii of the little tinfoil diseu on the rôtating
plate la attached a metaiiic buttot cf the teri of a plano*convex
long. sud thea. buttons, in the revolution of the Plate, pose
ndez sud are lightly touched by the inetallic brushes (F F),
which are lield by the bent uria <H H), the brushes being go
adstda ouly to teuch the. buttons, and nlot te corne in Cen'j
tactt wiith 4h glass of the rotating plate te which they are
-attached. E' and E' are two horizontal collecting conmbs, lu.
xulated fromn oe another by being attached te a horizontal bar
of ebonite, but couuected respectively te the two discharge
terminale (0 aud G> in the front of the instrument by the hori-
zontal bars shoaru in the. figure, and £lie distance betareen theae
terminale caui be varied at pleasure by sliding them through
thé. balla which are attached ta thc muner cating$ of the.. two
cylitadrical Leyden ,jars by which the charge ta accuinulated
sud'the dWaharge intenaified. E le a vertical bar of brasa,
carrylug at each snd a conib, directed tearards the rotatiug
plate, as well as à pair cf metallie brusheas aimir to F and ,
aud whici aise lu their tutu malt. momntary contact vith
the. metalloe buttons s they pa beueath them.

to tho rlght of the figure) b. rotsted se a high voloclty lu
front of the frxed dite and in a plane para11.1 to it. Ta
the. back face of the larger plate art attached two pilrs

oftinfol discs, P F,' F Y, each pair bpIng contiected
together by a btrip of tinfe il, and b y a second strlp to one
of the two bent arme Il and 11, 1.y whicli they arc cnncr'ed
to a lighit metailloc bruali directed towarils the front face
of the rotating plate. Over the titifoil are 1aateil
tare paper coatings, whioh correspond to arbat used to be
called t he paper '4armatures " in the Holtz mace.in -s. Ta
the face of the rotating plate are attachcd, u equal
angular distances &part of (10 deg., andi ut a short distance
froru the circuimterence, six dises of tinfoil (one of nthich. i.
marked D in the figure), about an inchinl diameter, carre.

Tii. machine la a step far in advance of anytinqu peaiondy
produced,silthough it te scmewhat simnilar iu priciple ta Van.

?ey'a elect reatatie inductive multiplier.
A suxali initial charge la impazted ta the. machine iu soin.

aé yet undetermiued way. It mnay be due to the friction o! tihe
muetallio brashes witii the studa or buttons ; or, on the other
band, it la possible that the. varions parts of the machine belote
atartiug are in alightl dlifférent electrical conditions. Wlcb.
ever c.f these hypatbeses ia correct, a smail charge of, ws wiU
gay positive, electricity collece on one cf the pairs cf dises4 on
the fixed plate, sud from, this, as a ucleus, brilliaut dischargea
inay ha obtained. To analyse the action of tii. machine, voa
wilassume that ve start witii a stufi, as b.ing typical cf the
others, immediately after it bas passed the bent arm, H, on
the left, and that the -correapouding aide cf the frxed plate bas
the smail positive charge above r.ferred te. As the atud passes
before the. chargea dise, electricity is induerd on it, the inuer
surface becom ng negative, the enter receiving a positive
charge, vhich la coliected by the horizontal comb B',and
pagnes thence aleng the bras roda te the diach&rR, terminal
0J, and th. tuer ceating cf tiie Leyden jar, L. The atud, in
revolving, undergoea fnrther induction, and on arrivin& at tiie
vertical comb, E »Wely net quite vertical, but oppoite the
end ef the paper), a further withdraval ef positive electricity
takes pIlaoe; a couaiderable negative charge, theretere, romain-
ing. TMs the stud carnies roui'd till it motta the brnsii cf the
beut arm ou the right aide of the. machine. By 4h15 mean#, a
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sît-gatîre cha:rgte is cuiiiusicatesi tiste pe usuie - tif s t ile
r:gst hsal ioa tise fsxe.i pulate, tise stod at Il titilo lsesimse bser-bil-

(îsg us-insr.tliss'l. It i4 *lieu re-ex, hie its as> exaeti>' elso.itte
sssstsiier to t tint lireî's.îit i .s-r'el segatu s' lisss<g~ iî rttsl
t. tl iser lss t a dsst, E , eta si ssi Jar, U, ais.i liskw ai
ta thxe limer ni thle tsvo vt rtsi-sl s outss. A1 isis.tside s..irge ié.
colit-et id isy tise i-it sursis, il, osit Isle uitt, tisreisy i sscreti%4iig
lis.' rtiarge ai rexuty colluctit un si tise- corre.lîotdsig pa:ir ssftis.
Thisis asctioni rtilstsuxsg, a ilarge' eii.rgs'.issiir' Sis tise

Ptets d t isiresi tise ietis arnsi., ae i ssrrea.st tise iiitsieissg cisargea4
tils Isle lixeti qli.î-" w. hiall aI -taîsus-il l.raps.r' iutatel.v ilivîre- sesi

iilrs- 5 tise uns iznil soil.tis-osb. A*'uttisiig tisat
tfti' le i.t ssg termsinsais t. 0) aire its constact, tixiere ivsli sîl-

'.xasi lie saliisot conastaeu w *t fpo'stive ei' t ris ity is eile
direvsii5l asý, ît làeè,t i vi ix ise uitlr. If, a f.I ai; i -ssîil-s ait er
tll ix. ssristlg i osssssseltttess, %ç st.sara: e tisu- d, args ternsale,
n ai rlsxl ss ja L eîsî vi ie'ii oitsini,*'. Tisi issst ofo tilt- ver-
tira':i e' ii, q.is as sniîy lic gauiîreîi frost tise saitsve, ais isssîîsr-

tsit es les, tilt jr dsstv livinsg ta reiseve tise s: uiIs (ifile#- Ciee (-tre.
tricisî jisîslq'o nil j»lii ais tiay ).15.4 frontaste isorizuwsa coinis
t.." xirI, the vertical.

Ver btile L.lotir i'> resjîtretl la wosk, tilt- mascine, cavissg
msatisly ta tise fart tient lir.ctieilly siaeste ai tist eiectrieilty us
'eiciateul lsy frictions, tise susil ainîouist oi wark îserriasseii in
1 urisslg tihe i.'aIte Iliesssg alissuat listirt-iy coxxverîel ista issduet
elt-eticiîty. 'l'lie msacine wotrks aaîl ils 511> ttiiioit.li--re, lent

an cais, wet or dry-a v(ry himplortant îîu)iist, ensîderink, tîxe
tiTi-ct usisauly îsroluced is> tic hinsssiiy ai tilt- air. Every
j, çtsr.r or atuqsetjt oi elitrieil scîcîsict kssows hnw îltsit it
is ta gensertt static electricity tsy tilte ordissary tîl,-tiusial rua-

Cilse tse aIS e lieroîn'os are pîrescrut in tise rooin. As tise
rc-.xslt ai caîssiderabie expisrir-e witb tise Vass, ne cais casfi-
glistiy sny tient ,uîchs difiicu'sîies useeti never bie ajpsieietidssd,
%vitiie a ilow ai s-js snkp, 4 iss. or msore iu iengtt, ratei bc rt-lied
liis tram a muachsine n.-igiig less tisso 7 ls., nti aniti a
r-.satissg late IQJ in. in disasitter. Ail tise or-isssr> expist
stets t f Ntatic eiiectnicsty e il .s, f cousrse, lie perfnornied~, amit we
aie s-aiely àîlsie tu so counfidrîlvty recasxinenti .a çousssssadsty as
nev c. isle Vasa msachsine ta ail ailio desi'. ta pserforai eluctnical

ex ix-rise.'s wthî a insu issaisss am:usnt oi titu e < s eui l edst a nse-
isit'ît'. s<~ niC.. 'Tilt issii-ic iss i (oiqzsratively a eiseap aise,
and Isle Eiissîsi agenits, "esa;rs. F. E. l1erker & Ca., at

2sadu-lse o'vaust-ganîie -.re uîow issasfatuning ir in large

Resasits of Rcperimer.ts made at tbe Paris Ex'hibition of
Elocta-icity on Incandescent Lamps by M. M. Allarci

and otbers.
Cvata itas -twe.-ui thei diterest series ai xlueriiiiesits.

....... .... .....

Sssisrwat Iea nteu'ity

Carceit sicr liât o airc.

Y==~ M.-2 L=-.1 ",i=

43 41 U , 27 Il
.5 -n ri- 41 -' s , 4;

1.14 1 ,S 0 0 q: 1 1 k 1 5 S 14
-iI 71 CI &u' s.1;I e-70!

-aO2,1.5,L3i1 61 é . 1q .115SO~~ ~ 12- -IF 2IS2-114M

1s, g.-isrl aud fcr tilt- heic. rastesn iittsqst 3  ot 1.20
catr..'>, cul>' sioast 12to 13 carceisp.-r 11.1'. of -are, oilr casrel-s
per Il. Il. (tt Inpîi ut is-isusca wrk eau le c"îssst il on
front, 1s.sd-al-eut Iiisssp. Eltetrîs, caissiies gîve 40> carcelà
lier 11.11. ai arc, regninters sseanriv 100, se tisat. generaiiy, tise
ec,olnslii. vills.- ai Ille Iiree Systs-xns are liesini> :L% 1, 3 sîi -4.

J.tIirE OF A X s Lj.X. -At tise NnYork i'os,t-office il
lias.% -i fuiiis< thitt tise average lite ot a Nlaxsi u.tns-nle.%ccist

ailu'li ar.îiaty IOaidi-i e cl isearl>' 1,91>0 is-%tsr3,
AlsaisI 25 lier Ceit ai Isle itiijo in tus: coffce haive tîinimei lie-

lwei 3,tt04 sud 4.000 hsounst.

$5ul5G ELLti st lit. Tilt- est-%%- metsîs isropo e i ley th')
Fautre Electi c St-.sr gi lis Ligis ('ao sal for ilo uiisat xsg

sstassisî. ralî;mye.rÀt, etc., se aid l%-s tihe projecti ri ta lie
res.iy for active aprsu n sd asit exhibitiotif ehl pluiian, andî

:504iief-s.. iJ' tIli gleesi isili sel> at ulmse. IIt is t aî~.. u an
store ele(Ctrsit 1.t it c.til lit!e e ,rrnd ( >X.ti>'l thi. soi as> gi.s

ië. zioaw doue b' ferry-soa:ss, raiiw.,tv eirs, <'te.

ELECTRIC POWEPt-HAMMEJ
5V 'MAIR~Et. t'Ei5EZ.

(L'& LititiesneIcr! , Jîily, 1882, îIll) 53-51.)
r'ite A ut h n exii tte oist Ille IS-tttsis oe, xstt Ille C.'nsem va.

foire c Alst--3es'a P.iris, ais eiectric ovrhsssr
,:un. ii ,g issî.,isî f ai i a'i.ui.l t suxectsimiss. Let thi -r.' île
a iii. isslitt, fi <t Cîs, ( eslfi51 .391 ilss.) parh, i n d1t
pi:ieed( onc ait meind ier ta foris>a site,- e mtilesalid 1. mr*l i leigi,
andi let of:l ilisen dites g Rts nu isssssg éîtic'> ai the ea' ilie
conniecttsi te aI alleter and ta tise segitseura ar a cossssutatar,
as ts a dj'îs. sz-nacss', hn if tiws >.ri2she..> 4rexp,' taan isa.
iatilig piece uslovalie h>' hindi) are* piacesi st aSnell a ui.Sta'ce
tisat tise iiinîiber of plates of tile cail.ert*r or comiisiitstar-jaeg.
iiesits is test, tihe cimrent case always bac luidoe as &aa Ur-ttgl

tell .'OîIl, wvti'.t thse saisne disntansce es pni-sereui, whalîever tiseir
psositioI n tise cosssmot.tor ; and Isle mostiotn aiof Ille egh''t, i.'
eqîiivaiesst te tise motion oi a soienoi-1 isviisîg tels cails. Watis
tlis arrangemsent, ali-l tise bru4>ses s a givsit position, le.t a
catrent lie caîxsed ta flow tisraugii tilt, ssîsîarituss, aud a cylinder
of soiftirois piacedl wi'tiis il ; tihe cyinsdî-r wii res-siaisi suspend-
esi in tise solentvjd connstitsstedl by tise tell coils, anud is cen
of figure %viil bie at a greater <lista ni-c iram tsat; ai tise soesoi.l
as tist, currest is wéaker. It vwiii rail comîdtteiv if tte correxît
lues ilot.%îren-ti atsove a minimumî valise. If tise curreîst ha
ttrong enongis ta maitstaisi the distance ai tise two censtres ai
figure îsellerie less tisai> tise il ai tise cyliniler, tie latter wiii
bin cilseuiibriîsr., susd if it lie inoveti ii reqîsire, as ifi it were

sugilests.lvd i.> a '>pring, tiser force to isicre-ase witiî tise distance
xxseved tlsraîxgi. So tisent if tise i.rses are .l~ a eh- usp-aice
ofa plaite or segssest, tsi tise caliector, tise active soeis..jdl be-
cones dl'.î.acr.1 ta ais eqsuvitett tisuxosint, sud Ilxé c ixsr
reproduce, tist stsoteesnt-4 givesi ta thte bra4ilx.s hy tise isaîsui
aftie aperator. Tise correîst is usever interrnhsteul, uer umolli.
fiesi i> valumse or direction. In tise îsower-ianssr aes con-
strsxcted, eigi.îy coils arc but uls ta a iseigtst af 1 mnette, ansd
the wire.-essd liraugit, ot ta a circular conxmni-ttr. Tise ilote
cyiisdcr weigis 23 kigammes, (1 ýkiiag. =2.204 lb!.) but wheîs
tise cornent insolents ta 43 ansîtres, and traverejs fiteen
sections, the lifitnsg power dcveioised is 70 kiiograiueîe, tisrec
times tixe iveiglit oi the he itner.

Tis îower-isammer w.is placcil, in jierivation, ais a circuit
lisat tesi aise lierre Hein.er.Aitcssck misiss [Siemen.us il,
ati a c.rasntne dysna 1 Breguxet P. L 1. Essel ai these nuI
chines, netie lifteris hisîsdred rcv,,ittissss.îa mnsute, and deve.

lolwds 25 kiiagraintswtres a ec.i,(i kilogçriiiiietre=7 233
it. Ilis.> uxeasuresi ais a Carpenstier lirake. Ail tise ajspetratsstî
worked witis ab'solite nijsue ; il- geni.rstor was ti

dlile-wausndi oclisint-i. Mr. IDejîr. tysteisi i îsed nt tise rec.-sst
Pars Exhibitioti, lis a Inter trial 50 kiiagraiuerr fier
seconds w-crs dev..loped et echi ai tue four nusis,
whatever tise iiiisitw nat %tnrk,. sied tison tile a-1 leton

in.tej.e:sd.nîi frons osn- geserntar, sud eact msachsine giviog
two.tsirds ei a horme poer, wnixtd tie, wits tii ,Systein,

C -0-50. -Iroecding.tof Insi. cf Ciril Frsginers, Eng.

ATr a ineetinig of the B-rlis> PhiysiýýaI Society, Helmoltz
gave a report af tisis year's lsit-ernatinuai Cýosigreu in Pa-
Test, froni vçiicls lie isad ju. rctunscd. Thse Cosigrua isaving
lie.t year caonte t.0 ais utsiir-.tassding oii tise unfie accî.rring ixi
ciectrical bcirîsc aisdt " ttclsîic,"' andt tii. ir de3igsxatiouts, tiser

poinit liow moi ta iletenoisse tisose nu exactiy, se tisat prite-
lie.1 normAI Imita usglst ble remared. Attenâtion was first

Rgie ta tse lIcermninatiais ai tiîc unit ofreitacli
.. oism" Ias Oetist easiiy liraciicab1e) ; tiit; is, tilt e.xact niet&-

sflrelxseist in isxCet ai tise tolumuî oi pure sssercosy oi one
qa.srte milimnetre cross-section ust o 0 C , tihe re'is3tane of which
is tie 1, ulm." TMacre werrealrosly 'out-sa nusisuer ofssueA'uTt-

bnýij.'> b>' nicthods wichls er idnsialtz ml)cciied in hts ec-
tore. Tise veincs obtAinctl lire. lireu Kohiranisci, 1*0593 ;
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Lord Rayleigb, by tîte British Association inetlsod, 1-0624 ;
Lod ' 1le, by Loreîz's îîstthod, 1-0620 ; Mr. Glazabrook,

l Cuîtab7ridlg. 1-0024 ; lorr II. Weber, ia Brunswick, 1-0611 ;
ilerreit W. Weiber aVdi ZUlInpr, 1-0552 ; Mr. Roewlanîd, iu Aine-
rica, 1-0572; Iferr Debra, 1,0546. .Agaitst gliese pretty con-
cardant values, bewever, stood the menu valne obtaited by
lierr F. WVeber, ci' Zurich, by reliable inethods, and frein ex-
perintenta agreeiîîg well teogether, viz. 1-047, which carne se
nesîe the eider chatutc the British Associatiç , tijat the Con-
grem, oni the metioa of SirW~iliianî Thot.,oj, refrained meali-
wlile frein foruiing a definite conclusiont. !t was ratlier agreed
te recoeîed the experiments (1) te cointsare their resistalîces
with tîne btandard of resistaace which tire French Goveraînent
will îrodîce ; ý*, te ceompare the inductiotn cola by tie aîcthod
adopted by Ilerr Kolîlrauscit with the mire-circait ; (3) ia thoîr
measuremeats te avail theinselves of the inodified anîd btill fur.
ther te be iusproved inethod o! Lorenz. Thu respective govern.
inents sheuld fi lly be urged te support, as atucli as possible,
tlîe national experimeats ter determinaticu of thse Il ohur."

THE TRANSIT OF VENUS.
IIY ALEXAXDE1. J0iKZc LL.D.

(Contgaîmedfroin Page Ze.
Questions of ecpouïe, were set at rest te a greât ex-

tant, thougli n6t wholly, by a money grant made in
April, 1882, 1 think, by thse Dominion Parliament ut
the instance, 1 behieve, of the saute <'.tinenittpe of thse
Royal Society. Thse distribution of %te money thus
granted te xneet the expeases cf tIse varions observing
stations in Canada wva8 placed in th-) bands of Mr.
Carpmael, Superintendent of «.bettorolog-ical Observa-
tiens for titi Dominion, in concert wvitIî whomn much
work was afterwards carried on. By mnenus of tIse grant
it was possible te eatablishi a stationant %Vinnipeg, where
Prof. NleLeod, Superintendent of the Mà%eteorological
Observatory of McGill College, subsequently took oh.
ýcivation8, usiiîg thse Roa telescope aud other instru-

ne describeci above. Amother McGill Celege teles-
cope (tIse Drummond) aud a transit instrument, were
sont te Otawa for the use of thse observera stationed
there. But tIse inqtruxnents did net leave the College
until Octobee or Nevember. Thfre that time a good
deal of waork had te be done, in the observers' training
especially.

At ai the Canadian stations attention wua te b.
limited to the observations of contacts, as they laad
ne double imagà iirometers 'with which to inalo
measurements. New these contact observations, which,
tbeoretically, are simple enough, are practically diffi.
cuIt owing" to a certain resnarkablo optical phenonienon,
called tise «biack drep"" ligament" etc. When Venus
at ingresa bas se fair entered on thse suin's dise that thse
moment cf separation of the edles'of the pianet and
o! the sun appearn te have arrived, and thse observer is
expecting the inatantaaeouit appearance of a thin lin.
of light, between them, it is found that generally,
tizougli net alwaye, a dark band or ligament connecta
tIse two for soule time. A smular phenomenion occurs
at egress; before thse actual contact is oxpccted te take
place a ligament ia formne Figa. 4 and 5 show wliat was
ecen %t Suez i I 874,bylMr. S. Hanter, whenobservirig
internaI contact at egrees. They are takea front the
IlBritishi Observationd" for 1874. TIse tintes are given
as 13h>. 26m. 34s., and 13h>. 27mn.9s., rupectively,
givicg an interval of 45 secondq.

Fig. 6, 7, 8, show thse successive phellomena at
Egres, as mee by Leut. Hloggan, RNat Ro-irigutz,
Fig. 9 shows thse ligament a4 suan at lngres. i

Rodriguez, by the saine observer, %who says:" can
speak wita cerleirîty of the decided afld instaitaneous
appearince of the phienomenon." FI,-. 10, represénts
ivhat Nvas seuil ut Ia"ress by Commander Whar-
ton R.N. ut Ro-triguez also, whIo diecribes the ligamet
as a "1blackish hase" joining the pianet and the con-
tinuation of tho suns 11mib.

Ph'nomnaa sucli as t1îose mrtke it necessary that the
observers shuuld ba carefully preopared tu observe thora
by practie on similar jp1înnu:ena. This practice ia
obtained by enas of what it; called the "lmodel" wvhich
is represented iii Fig. 11.

Las construction i8 thus des(:ributd in tho Il British
Observatiun.i" for 187-1 . -1 The shiaded portions were
eut out of sheet brias; the curved édges relires3nting
portions of the 11mb of the siu and the periphery of
the planet, vrere, bavelled. tu diîninish parallax; the
pianet attached tu a hourizontal bar runing on fixed
Nvleels, was drawn towards te cinckwork on the rîg1>t
by the action of the large weight, the motion bain-
regulated by a ponduluin." An instrument similar te
this and of proportions suitable-whien scen at a dis-
tance of 779 feet-for representing- the actual circum-
stances of the transit as nearly as po>sibie, was obtslined
froint Greenwvicn and brouglit te *Canada by Lieut.
Gordon. R. X., of the Meteorological Obscrvatary,
Toronto. This vras ut tint set up on the cupola of the
centre building of MocGill College, and practice on it
was begun imiuediately after the ineeting of the Amer-
ican As.Qociatjon.

A siiglit open shed %vas erected, at the proper dis-
tance frein thse model, as a protection to, tire observera
vguinet the suns lient ; it wvas near the College gate.
There tti> teIecopes %velu placed and tIse obierversI
seated 1'ehind Ilhcm, ivero aided in their practice by
reome one (frequently a student or graduate> who
courittd the seconds froint tIse chronoxntvter as contact
approachied inthe model. The inodel itself was ninaged
bY another student, -%ieh 'whlom a s'et of signais had
been proviousIy arranigad. Tho r flector belonging tc,
the minoel was uscd on ail occasions, wlhen possible, se
that the amail metal di le reprcsenting Veùus should pas
across tIse briolht image cf tIe ,;un, and thîts rapro-luce
as nearly as mighit bc the phenomeûna cf thse transit.

Tho observera then ivatchied for tire *turnes te bc re-
eorded according to tIse folloiving delinitioa given in
the IlInitructions te Obeervera " for 188L2

.AT INICRE5S.

'The timo of thse last appearance of any weii-muarked
and persistent discontinuity ini the~ illumination of thse
apparent Iimb ef the sun near thse point ef contact,"

AT EOftES5.

<The tirne of tIse firat appearance of any well1-marked
and persistent discontinuity in thse illamiuation of the
apparent limb of the sun niear thse point of comtact W

IlIt is a pointeof priary3 importamle that &Ul thse
observera shall as far as 1iossile, observe the same
kind of contact"»-'Tio discontinuity of the illumina-
tien of thse suls 1mtb near thse peint ef contact will b.
re:ognized by thr- contrat hetween thse illumination
ai. and on caci side of tIse point of contact." The ob-
8ervers (et that tinio,)-Dr. Jackc, of Xew Blrunswick,
Mr. Carpineel, Prof. &NcLeod. and my.4elf-firet record-
ed i notebooIss tIh tintes wvuch, allcared te them mout
te accord Aith tIse definitions; and subsequently coin-

1 pared t tinies thus noted. In'this way thse difrarences
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of judgment as lu the exact ph.mse for which lthe lime
wus to b. reoorded, were reduced to a minimum.

When the inodel was eubaequently removed to
Toronto for use by other observera assembled thors,
4nother made ini Montreal after the snie pattern was
aubstituted for il, and with this, practice was continued
from lime to lime.

As il is of the utinoat importance that the longi-
tude of any place of observation ehould be known
with the greateat possible exictitude and that it
should be, therefore, determined, many ti'n'a ini
order to lessen the chances of errer, Prof. NicLeoa
connected the Ohaervatory by triangiilation with a post
of th. U. S. oast Survey which wàe nlot very fâir off
on the mountAin, and by this meançt found the longi-
tude lu b. 4h. 54ni. 18s. 87 W., differing elightly frein
that previously adopted. Farther deterrninations are yet
te b. made on this point by the telegraplic method.
It 'would. be, tedious lu go int detale couv.etnimg il
thé watters that hid to b. atl.nded te before the day
of trantit. The following brief statement will be suffi
cient. The distribution cf the instruments to Winnj-
peg and Ottawa hias already be mentioned. Prof.
McLeod went to Winnipeg about the middle of
November, and tbe time obierva£ions, which are taken
regularly at the College throughont the year, and which
woes of apecial importance at the lime of the tr=ùst,

were thenceforward, taken by Mr. Chandler, - Lecture,
in ?irathcmatics in the Facnlty of Applied ficizncé, as
hie sub3titute. Mr. -Chandler alec undertoua. to ob-
serve the transit with the 2Y4 inch telescope. Another
teleecope cf the sin site having subaequently basai
kindly lent by Mr. William Bell Dawson, M.A., M. E.,
a third obierver for the Montreal stations, Mr. J. I.
Murray, a fourth year 8tudent ini Arts, wa ready to
take a share in te work. Mr. Chanales station wua
near the reservoir, wliere a woo-len shed had beeai
ereced for the purpose. Mr. Murray wute 1 observe
frein, the bilcony in front cf thé centre building in th.
forenoon, and froni an upper soin on the wcst aide in
lte aflernoon. The 6j inch equatorial waa, of course,
to be in the Observatury building, in which extensive
alierations hid b3a apecially made. -A considerable
number of stulents .had volanteered assistince la
varions capacities a thit the mnembera of the thre
0bi3erviug patie ameaouu. te, ightaeu Mi all, inclui4-
in- théj observers.

The gênerai distribution cf work was asas follows
While the ob3erves entire attention was gie tu hi@
teleacope, an assistant at lhe vord "counaror M ho
obierver woald begin ccunting seconda from the
chronometer; another assistant, with paper eau pencil
iu hand, at at a table listaning tttentvçly. and st the
word Ilnov " froua t4e observer, instantly noteil th.

.19r. rFJ 6. h£jremL Jî. 7.
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minute and second and estimated fraction of a second,
aheard fzom the atudentconnting. Â third vaetant,
who alto noted the. titue, as a check, wau ready to take
notes of what the. observer eaw, a soon as the imme-
diate crowaing of phanomena had paassed arway and
gave an intcrval for description. Other assistants bai
other duties, the negleot of any oue of which might
have been fatal to the obuervations.

Theom had been a comploe rehearsal of ail that was
tu be don. for several days before Dmc 6th, so tb.atevery
m~an was familiar witii hie special wo& The. chro-
nometers, two of which hadl been kindly lent by Mr.
P. W. Wood, of St, Jamose St., were regularly com-
pared with the transit dlock: to aertain thoir errors
ana rates. Time signals iiad bein «changea with
Toronto and Quebec on Dec. 5tIL, and, a a chcck on the
dlock, time was aleo obtained from Washington Naval
Observatory on Dec. 5th. and afterwardB onjïte 6th.

The westiier was very unfavourable for many days
before the. 6th., but we founded hopes even on this,
hoping that ail the bad weather would b. exhaused by
Wednu.dy. W.dneeday niorning preeented iteif
with a duely clouded âky. Neverthéess the. ob.
aerving partes aasmbled st t appointe heur, si the
Obéervatory comnpared chronoinetera with the clock,
sud veut to their several stations, ho)ping evez stili.
&qin e o'cock esan d stil the. un vu -hidden; zain-

Utes t'bon pafsed ail too rapidlyf, until it wau certain
thst firat contact had passed. As 9.30 appros.h.d,
the. intensity of exre~tation wus great3r. but the sky
saowed no signi of hopefiil change. At len-th the
time for the. second. contact too had pasued, and Our
only hope vas that the. afternoon might be br. At
ie 5=n-tOo late to be Of any service ta na-thé sun

shone ont, sud Venus coula be, sebn plainly ou1 its
dise The observing parties cousoled themaelve ms
beet they inight by 'viewing lier iu Yszioug 'ways,
through the telescopes, throngh coloured glas..., even
with the, naked eye viien a iit passed acroas the
fuce of the tan. Tii. afternoon was equally unfavour-
able with the. uorning and no contacts vert seen. The.
ilI-succeas at Montreal was cornpmnisted to tmie extent
by succees at the. other two stations, Winnipeg and
Ottawa, to viiich the. Mcontrmal instruments had beeun
sont ; 1 say Ktontreal instruments, puxpoeely, because it
is worfli noiring, thnt only one of thé. fie télescopes
moid belonged, originally to the Gollege; the regt ver
either presents or ioaus £rom citons of Montreal, to
vhom Canqda ii therefor. indebted for a considerabli
part of suchesucceas as lia faien tc, ite lot. Canada
bues cetwinly beexi unortunat. on the. whole s t -the.
weather; only twa stations, Cobour and Kingston
besides thos sfresdy mentioned iiaving mea thé cou-
tacts.
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WHY TRANSITS OCCUR AT UNEQUAI. INTERVALS.
Tise question lias beau frequsustly asked, wisy transsits

occur in pairs, two accus ing ut an intervill of eiglit
years, ast lu 1874 and 1882, and tissn a very long in-
tervai elapsitig before tise next transit.

ite answer tu titis quettion wii aleo ausw'er ainother
viz., Iiow (Io we know tisat tlserewiii bc a tiausit in
2004 1 Lot us toko au illustrastion. MVien wo Reo
Venust in tise sun's dieu, ai is iii a strsight line between
us and the sun. Venus is tnst'elliug i a circle round
tise sun; ro are wc on tise cartis t ravelling on anosiser
circht, outside tisat of Venus. Venus goes round taure
qisitkily titan thse eartls. Let us imnagine lsow tise euee
of two mnen rcnning a case lu a fi..l., tise tr:seks being
circular, and( one uitan rutin.-lI in a arnaller circle tisan
thse otier and going round in a sisorter tinte. Lot tiere*
be a poatat tise teistre of halls circies. Thi-t post will
repr sient tise position of tise sun. At thse mioment
of stssrting, suppo-e both men tu ho in a line with
the post, ans a good deal nearor tu it tisin tise
other ; susppose furtiter tîsct tise man in tIse innsear cir-
cie ean go round 13 times-while tise man oit tie auter
gues round 8 tines. It is evident tisat tIse LiUetr look-
ing towards; tise po-t wili ses tise formuesr pa.s in coin-
pletfly, insrediately after starting (titis %!orreapon-ls te a
transit), sud thatafter Isis 8 rounds, tisey will both ho
again in tise urne positions as at iiret, tisat is, anotiser
transit is corning on. This represents pretty weii wsat
iscppened in 18741 and 1882. In Decemnler, 1874,
Venus camse bi tween tise eartis and tise sun, (thoera waa
atransit). lit tise intervessing 8 years, tIse earîis went

compieteiy rounsd tise siu 8 tîrnes wlsile Venus went
round 13 times. Tîsus in flecember, 1882, tise egrtis
was in tise saine part uf its patis as; iii Doerber, 1874,
and Venus camne bctweeu it andi tise sun. Titus there
was anotier transit. But, it will ho aeked, issing tise
illustration given», it is clear that the inner meuner lias
gained five rounds or "llaps? on tise outa±r, (juat as tise
muinute hand uf a dlock gains aleyeu rounds on the
hour isand when tlsey besth start et twelve a'cloek, and
couse sgain te t.welve,) and bas therefore passed five
tirnea betweeu hlm and tise post, tisat is, there ougist
ta have been fiv<, transits aluce 1874, according to tise
illustration. Whyw~ere tisere flot1 Thse angwer is that
thera certaînly iwould have beeu five transiti% if tise il-
lustration ftiliv represented thse stite uf thse case. But
it does not. 'lho tracks or paths uf the two runners
are lu tise sarne level, i. e., in tise saine plane. Venue'
is genérally either above or helow the plane in wisich
thse carthis l travelling (plane of thse ecliptic) which
pases througis thse centre uf tihe sun aiso, using tise
terme Il above" and Il below" ta indicate the northern
and soutisern sides uf tise eliptie reepectiveiy. Tise
plane of ber orbit at au angle of 3 1 *2'3ý to the plan%
of tise ecliptic ascenda front tise soutis sida ta the isorth,
crossing at a point (tise aSeding mode) wiih is lu a
lino wlth thse sur, and another point whsere tise eath
in ins Decetisher. If se croés at the particular turne or
near tise tinte 'wben tise earthin in l tisat part cf hier
orisit, then s aie cornes between tise earis and &%n,
we me a transit. On tise ather occaions wher tisers
would h. a transit if a&l tisree bodies were an thse saine
plane. She la eitiser toa mucis above, or ton unucis h.-
1ev tise lins juissing tise centres cf thse srîl and su.
Coufequently dome fot corne between us and thse arn,
and thora in tiserefore no transit

Next it inay b. askcrl why is there not a transit
overy eiglit yearé; '

ite reapon is this. l'ie number 8 and 13, are mot
exact. Th8e artis rnakeý ac canuplete revolution in, a
year, i. e., in about 3653<4 days. Venus makea a re.
volution in '-24-7 daye. Nowý multily theEe nuinhers
by 8 ancd 13 respectively, w.) get 2,922 days and 2,921
day.-. Thus in 2,921 days Venu-; wiIl have corna back
tu )s'-r 8tatinz point, (thse Mode supposed) but it ill
take thse etrth a day longer to r -ach it. Venus muet
therefure have passed th-i e.srti i. e., inforior cosjunc.
tien haïu occuireri èh' rtly befoie, and while stili below
-the plane of the ciiptsc ; bolow-but only siightly
below-..aud as the body of the sun.also extendi; below
this plane, site stili rnay ho se n bs'tweon us and the
suit. But after a second perio-1 of 8 years Venus passes
the earth. at a greater distance stili froin the node and
therofore wisile too nsuch below tise plane of thse ectip-
tic tu be seeau between us and thse siu. Sise will pasa
bciow thse %un. 235 yearî wiIl elapse before there eau
b,% another transit at tisis mode. For rnuitiplying 365.
256 days, a fleurer value for tise earth's revolution by
235 andi 224-7 for Venue by 382 we get 85,835 days
nearly, in bath canes. Thus while thse earth inakes
235 revolutions, Venus wvii inake 382, and the reaison-
ing proceeds as before. la Deceinher, 1639, a transit
occurred, (that observecl by Horrocks>, at the ascending
mode. Tite next at the saine node took place 235
yenrs after%çards, narnely, in 1874. Then after au
inteërval of 8 years camne that of 1882. The next at
this mode will be in 2117. *There wsss, however, a pair
of transits in 1761 and 1769, respectively, but flot at
this mode. As Venus a- ceuds frosn the soutis .te thse
nortis side of tise plane of the ecliptic at tise point iii
tise lino drawu froni the centre of the su te the earth's
position ons aý day in Derember. su aite descends front
the north to the souti saide at point diasnetricaily
opposite on the ecliptic, andi therefore on a lino froin
tise centre of the rira to thse place wherc tise earth 'will
be an the sarne day in June. Thkis lethe deeeendtng
mode. It was at this mode tisat the transit of 1769
took place. Adding 235 yeas toi tiis, we get 2004,
the year iu whicis thse next transits will take place.
The niontis wili be June, instead of December. Thse
egress will be visýib'e at Montreal and over a Jarge
part of North America. The subsequent transit wsil
be in thse sane month in tise year 2012.

In Fig. 1l, VI V NI in intessded to rersresent tise orbit
of Venu, N N, the lino uf nole ; E C and. Es CI parte of
thse projection of the orbit on thse plane of the ecliptie;
V a position of Venus aboya thse ecliptic; VI ans below
it. E A, E As,pirts of theaorbitaofthe earth ; E, the
vegiort where tise earth in in I eesnhor, Es iu -Tune. Tise
arrows indicatethe direction of moation.
Tite two durations will plainly b. different. Thse planet
crosses noirer te tise centre of thse suri -in une cas thau
in the other. It wilI therefore have a langer path, a
greater choisi af tise circis tai travel, and therefure take
langer tai cross, lIs rate of travelling from point to
point in tise beav'ens («. e., the numnher of )tours, say it
takes to pais aver a given arc on the sky) la known.
Hence,if tise observer. note csrefssily how long it tales
in the transit, thse lengts of thse two paraliel chordea
are known. But flot in tuiles. They ara only known
tira. flir, that if we draw ssny cirele an paper te rpm.sent tise sun'a dse we eau lay down on iC, on thse saine
acale, the twa cisord4, because, a we cam meassure the
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arc o tho sky caverod by the sun's diameter, we eau
re.1YciiCaleul6tO 1iîo long the Piauet would take to
pîass rilit om-cas te cbntre of tire eun's fâcc. Now,
%vitn flînse eliris are drawn correctly ta scale oit tho-
cirein 011 papi-r, su ppose that we measure accurately in

inu hcîîir short c't distance tîpart; thon by measur-
in i,?tso iu inclvig t.he diarneter of the circle wvo have
Uic ratio of tic tiiamne(ter to this distance, and this is
thue vî'ry nuinb -r wce wantedt to, find. We know 'now
thenuînibér by wvlicii we mnuet xnuitiiiy thle distanice
apart of th two cliords ini order to find the diarer;
b t titis distance in 'toilles cau be fottnd as airoaidy de-
scribaîl, and tlithe Uihngti in tuiles of the suu's dia-
rneter cîin bi fouri. Hetice tIîn magaitulo of tho
soiar systoin cau bu detaraniued. Thus aur problern l8
solved. 'AUl tlnt .; required by* Lliory is titat flic ob-
Pervers sliotild tiotictt the exact marnent wh'in Venue is
firat iii contact wîîh the suu'à dise iii goiug on, and
la-t iu contact on uînssing off. Tis method, suggested

iby the illustrionîs 1Ieftley ie simple onough. There are,
hcwî er, inany pricical difficuities. One may be no-
t ice,! hf,re. It <leîîîaîds that te sky shouid be clear
both at the beginning and, end of the transit, and as a
tratnsit. iay lest about six un te risk is mucligreater
titan if only a sinlk viaervation were required. Cou-

Isilem-iug this. Da 1 Ilie in 1753, poiuted out'that it 'vas
1possîbIc, îudoî>timm tue fundarnental ptincipie of Hiailoy's
1 -eLuh0', to salve the probletn by a single observation of
a contact eitýaer at the begînnîng or end, at places pro-
ipenly chosen wliose longitudes couid b. obtairted witli
ig-reat exactness. It le ou this method, as regards obser-
vatlon of contacte, îiîat reliance ls placed ln the transit
of 1882.

THE NATURE 0F THE VIBRATIONS ACCOMPANYING
TaE PROPAGATION OF FIÂUM IN COU-

EUSTIBLE GASBOUS MIXTURES.
UNI. 3lallard moud Chatelier drair attention ta the fset tint

wheni a comlîi4tilol gascons mixture containedl lu a tube
icioqed at o'ne endi aud open at the. other le liglited at the frec
end, the diame at llm-.t le propagateti slowly, m-glsrly, sud
wîthomî producing auy ond, afterwarda ita fiickers acqnire-
a igh sud irreguular velocity, &nud finally given rme to a 'nore
or lt-as litteuse sauid. Indeed, the. iri-egularities dating titis
latter part are so surildeu âud numerous, that, iu their opinion
arcurata result% as ta the velacity o! propagation, cau OUIY b.
clutainedu iby lise aid cf pbotogrsphy. lu titeir experitnents
tiiv eoaployed gascus mixtures givîng diames cf weli.knowvu

ii'ît.cîemîislpropertiox, viz., bioxide of azote snd aîphuret
cf carbon, bat t he resultil obtainei seemn 10 indicate thst the'
photographie method may alto h. applied ln the case of phas-
phuretteil hydilmen sulpiinretted itydrogeia and perhapm car-
bonie uxide.

The. tube was 3 mette% (1 metoe='394 ilis.> in lengtit anud.
.0-3-m-ires lu diaitifter. Tiei.bouidso oztewsatratewitlî

1ulpluuret o! carbon vapour, at the temperaturo o! melting ice.
7& 1)hotogrspbic abject glas- projectedl the. image of the tub.
imini a erlitîder covem-ed cit a sensitive paper sud revolving
citit a pivemi velacity.

'rite lbh'îîograîiis clearly explain 'the phenomenon sudt exi-
bit evemy movement of the. diame.

The mouie ta ,unuformî aver on-fourtk ai the. leugth of the
M4.~' front the rfres end, sud tii. velocity of propagation la
LIO-m'-tres lier Second. Beymmd tii the moiomt la vibmtdory,

atil the. undulatians aue ecther simuucaids, ebicit indicate a
simple vibration, or are of morte mpiex for-ni, indieatimg a
.Nuperpoxition oiseversi vlbratisry moitionst. The distance be-
tween tii. points at chicit the motion tasa simple vibration, la
genersiiy aue or taofifteenhhs of thse ienth ai the tube-

Tii. tintes of the. dufferant ,vibrationsi Vary front -045 <sec.)
ta M34 (-sec.>, sud arn proportional ta the unberu 1,2,. 3, 4p
6. 1ýo reation, hoirever, hu beec foucil tai exist beiee
the" oulenhsui dthe position of thse dame lu the tlzbe. Tbis
us natta b. wouîdercd et as th*e gaseous vitrating Mau 's

comnpoted of two distinct coinnins, the une of huiîrrnîg gages,
theo aller of coid gages, whose dengities aud leignjtlis vniy at
every inmtant.

lThe amnplitule ai, lits tu b. greater for vibratinofonr
periods, but esî>ecilly increasen ne-ir one of thecetcîu i
trtioti, wheu the tube la giving ont the fiNt liali ionlie of thu

fiudantentai note. The. ampjlitudie of the vibrations inay thon
bLcoine enorious, and in otîe of the ex jwriiiietits was 1.1 -tii.tre,
or more tieta one4third of the total iength.

It inay lie here remarked, that tiie8e expetitîienti, fur Uthe
tiret tirnie, give ant exact ideit aý to the amwplituude of the vibra-
tieîn- of a gaseous ilius eînitting a note.

To thie large vibrations mnwit niecmsarily cnrrei.%îd verv
igh presures. Tiie average pressure le f-;uiid to lit bit lest
5 atnioqplîtes, aud aithough it ila ouiy 'usaintatiitl for soute
ten-tliousalidîii of a second, it has b)eil, fouitq glifficient tii
forcibiy t-jecî the stopper which liait been firm'y inceried iii the
lih ta et deptbi of .03-m. Front this exemnple wo may. ollerivo

of the enornions pressores whicli miglit b. ee<'i in inixtit.
m-es whoge initial velocity of propagation ia no lumîgpr 1-111., mc'
in the limeent case, but 20-tu, as in the. mixture ci Il + O. hThe ,,ican velocily of propîagation seeinq to iiicrg-its- with i
amplitude and rapidity of the vibrations. Tie- extri mue li*miti
of the velocities were, in one exiieriment, 1.20"' nuit 5.400,
aud in anather .97"', anit 8.601. lit a third expmimîmemt, Ber
thelot and Nelles' explosive wave was p)rndqtcet ; ii hegni n 1
the period of the large vibrations, il. c., at two tittli; of thup
lengtb ; the lImt tirird of tire tube in whicli the %vaie wa piro.
paxated wss comnpiettiy pulvelliaed.

The brighîîies or Uie danme varies duiing the succeàsive
pliases of the saine vibratiou. It la less inten«- during the
recol motiont than dnring the adi-ance. The différence cf iii-
tensity increnses with the ampîlitude o! the vibration, 'mitl
must certainly depend uilon thre changes of Iprcïstin.. lt fa
knnwn, in fact, that the brightuess of gascous fiîmmpe.u rapily
iucreases witli tlue density of the gai.

These experintents bave boeîîrepentedlwiîha tube .01 îne:re~
i diaineter, aud it is fnund that, tle narroim:g of tbe tube t

faveurs Utne developlinent of the vibratory miotion, anîd, tucre-
fore, of ail the consequences of tijis motion, viz., imreguliKritiesl
in tho velocity of propagation, the production of gmester or
lmu pressures. (Comptes ILeais October, iS

OUR BODIES:"
BlONçPA.

11v Dr. ÂtNîîrni WILote, F.IIS.E.

IF there àa any one part or tiie humait frame which more
titan another appeara ta lbc dtad sud lifeless in its character,
tint partilathe8ski-Ietou. We are aptto0trans4late ont idtas cf
wbstt a liviny boue, abouid be, front thât wbichk a dcad boni. is
-bard, irn, dense, unyicldlitg, and, above ail, iilesit, mnate.
ria. Now this la v.ry far iudeed fron the true state of mat-
uera. The physialogist tells us *hat bane is flot merely a
tharougbly living tisse, but that it is litersUly living in ail
ita parts. Furthernore,, a lit tie refiectiou will teach u4 tiiat as
boues hava to growr, tbîty must nec.bs do se by praci sie sialni-
Jar ta those througb whieli other partu o! the humait fraîne
increase. If we eut a boue it bleeds ;anud tIbis atonshowt
us how plenîifuliy boue is supplied wit b tdod vessis, cal ryimtg
the uutrieut flutid for itn tepair aud growth. Again, ther. was
a peio iu aur individuel history wht bane wras nat. Bine
must, therefore, liavt been formcd as other tissues g, ow, ani
must have exhibited *Il thatt vif slitir whicli marktt the. pro-lue.
tion aud devel opment af thie varied' bolonginiga of our frasa.

Let us suppose that we cut acresx a long, boue, snob as tiie
thigh boue, or any bout of the arma itsol!. lu lthe hollow in-.
terior of the boue, w,, finit marroc wheu the banc is examiueti
lu tiie iresh condition. The boue itseif la very dense aud thiclt
to wards the. outelde layer, but af more openl structure' as w.
approsch the. muer layera. Oultside thie bttme, and ahtheriug

W ,m- clO*eiy ta jr, la a tongit layer knowa as the peli-iaî'u e.
Tere ln uo doubt tisat titis layer ham much ta, do with the re.

puir of boues when ebey are braken or- injured, and, foir o«e
tbing, it supports tii. bioodvesels vwhieh enter the. boue and
which saoUni it.

To Ipe.rly undtrstaiid wbat bau- is, we inuit pplit
ta the. *irolmpe. A thin cross4-stion af bon*, gseud,
dowai tilti t becomes âo ts-ausliarent that we eta rt-ieet the.
Iiilit ttarongh it, lu phaeed uder the. objecî.gusass ai théImacroscope. Bohwading titis view ai bone atteiîtively, ce
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ac the following thinga flrstly, a nuinher cf -round space.
These are the ends cf tut.,s or canais eut across. Thoy aro
nanicd Ilavcrsicin canals <atter Clopton Havers, theil- dis-
ceverer), and in the living atate contain the largor blood-
vessais cf the boue. Seoedly, areund thesc Ilaversiai
Canals wo note a seriez cf irrcgtilarly-shaped spaces

Fit. A.-A transverse section of bone in tne ncighbourhood or two
Ilaversian canais, il, Il; a lacun. Magnified about20
diatueters.

arrangedl in cencentrie circles. These spaces are called
iacunme Thirdly, leading frorn oea aca to another, and
aise connecting the lacunoe with the H-aversian canais, are
a nuiliber of fine lines, which are, in reality, channels.

a

'Fig Bý1acnwa, and canalictili, b.Magnified aotC
diamcicrs.

These are called ca7;a1iculi. The lacunoe mesure about
the eighteen-hundredth part of au inch iu length, and the
canaliaulia fifteen-thousandth of an inch in diameter. If we
imaine the Zacuno to be a séries cf lailes, the canaliculi
vii represeut smail rivera which cennect the lake-systems.
Betwen tha lakee and tlieir rivulets ia the minerai sub-
stance cf the boue, chiefly censisting cf phosphaute of lime.
Nov, what, it may be asked, do the Zaeutoe and canjUZculi
contain, in a living boue? Th'e Haversian canaels ve have
sean te pretect the bloedvesals which riourish the bene.
The lacunce contain each à amall mass of living pretoplagm
-the uiverual matter cf lifa-ferning the bone-ceel Prom.
each bene-cef, lodged in its Zactina, there passes along the
carnalicudi fine threads or preceasea cf this jelly-liko prote-
ùlasm. Thuthedi protopsm cfee Zacuia is brought into
connection with that of the otiier apace; and tha whole
living substance cf the bcne ferma a continueus meshwork
cf minute celleand fine fibres. Littie vonder la it that,
finis filled with living material, bone aboula dem-ad a rich
supply cf nourishment iu the shape cf blood.

Boue, when* analysed, la founct te cen2st of an animal
part and a minerai part The animai part consista chiefly
of geZatimi. The minera part is largciy phosphaf e Of lime,
or Ilboue e.rdi,> with a littie elialL (carbonate of lîme> and
other mineras.. «W. learu froni thia fact hew important

fthe young adgwi byitmust btO:b *in

bread, porridge, water, sud like'foods wa ebtain the minerais
noceuy for bosse-growth. ILickety children bave bones

In -which, the prece3s cf neurlsbment bas net beau duly
carried out, and hence ariscs the dcforrnitiaa te which thege
cbldren are se liable, In carly life the benes contain a
larger proportion cf animal inatter than in aid age, wben
thiey bacomo bri *ttie and easily brncken freont excesa cf the
minerai constituants. If wa soak a bane in a weac acid,
the acid removes the minerai part, and leaves the animal
part untouched, the banc retaining its shape, but becoining
lit'ho ana flexible.

IlHaw and froni whist la bone developed 7" is a question
cf much interest The longj boues cf Our bodies are I "id

don»se te speak, in griatle or carlilage as their foundatlen.
Thej&it bcnaa, such as thosc, of the skui, are farmad £rom
flbrous membrane. Cartilage, which la the ruaric or
ifmatier-tissue» cf long boues, consista essentially cf minute
cells, set in a structureless layer. Where boue ia to-bg

'fermcd, these cells arrange themelvas in long, pais.llel rovs .à
and multiply rapidly iu numbers. Then cernes the prcSm
cf &zlc ji ca1ioii, or that by wbich the living inattar, derived
from the bleod, is tbrewn iu amougst the celse, and invades
the cartilage. Thus lime la provided fer the 'formation cf
the tome. The furtber changés wbich týdrs place lu *the
growth cf the bone, tonsist in the formation cf a thin loyer
cf spongy bone, wlhich consista cf bone-celi ýout&ining
living proteplasmn, and which has been producad by ,the
under surface cf tha perioàtmim, or layer ccvering ýthe
boue. These bone-cella iu turn develop lime &round them-
selves, se that naturally, a ring or tircle cf these b*ue-
cens will fomi a loyer cf boue, embeddad in whieh we find
tha li.ving preteplasai ln apaces vhich wiii become the
Zo.co f thefull-grevu bone. The apacea luthe centre cf
the circle. cf bonc-caMae viii. become in like nianner the
Haverdan canal4 cf the aduit bon. MLeanwhile, outiide
the bous, the.periosteum continues itu work cf bone-for-
matien,'the thickieaa.of the bon. bei 'ng thua ensured iuid
incressed; whilst inter an, the laeuna or spaces which
are set widcly spart lu the young bouc appear mare closely
set~ ewing te the growth which filse up the interspaces, and
which adds te the solidity cf the structure.

Bones bagin te grew usuafly at several pointe lu their
substaries. fliese pointa arn the clouViying centres."1 For
in4taun, a long boue, like the thigh bane, begins existence
as a more rod of gristie, and ends it as a dense solid boue:-
its grovth having talen plaue freni three Ifcentres »-oua
lu the shaft er colunin cf the bon ud moe for each end
thareof. «Wheu it growa in length, the increase takee place
at each end cf theahsft; for if twepins be plaed a little.
way spart in a growing bon, the distance between them
dees net increase, whilst the boue itacif exteuda lu length.
ILemoval cf the end cf a growing boue destreys its further
lucresse.

Lasty, va should hate bey the :whole process cf boue-
grOwth in one dependent cn the living protoplasa of which
he boue-cells are ccmpcsed. Later on, va abàl aem how

the eutUr life of man-a-Ad necesaanily Abhat cf other
animals-may be truly describad as the cumulative rennit
cf the grcwth sud work cf these minute liiing structue.
.And ne more wonderful thouglit can b. impressed on the
mind thon that vhich shows us that after ail, hiumau 11fr,
ta we know it, represents mercly the activity of dico
minute nits wbich ouly the highar powera cf the micro-
scope révei.l te cur undarstaudiug.

Ir au eccentric slips on the rond on a locomotive, pineb ber
on th, de-,d centre, on the alipped Ride; disconnect tu, valve
stem on tbe disabled aide, aud set the valve by the blaw cock,
so that ttteai mt shows blowing through it aud then guve
ber wbatever lead ahe bad originally. Then brin g tbe eccen-
trir round se that ail parts will connect *gain. The lenigthe
havc Dot been disturbed; they are aIl * bht, and wheu the
parts wil! connect, the engine wili go abead (if th e valves vere
ever right) a great deal lorter than nome whoae eccentrica have
nsvcr alipped, but ougbt te. Deu>t get excited and set ths
valve liy the wrong endi oi tht cylluder ana then try te coanstt
b!r up. Mèclaanf cal Rtgineer.

[Februaty, 1863.
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Fio. 5*

Fia. I.-Sunapots seen at Nontrea],
Nov. 18, 1882, et noon.

At 8 ai.., Nov. 19. Ati'uNv 0

Fia. 2.--Sane group noen, Nov. 20,1882,
at Il Sr.

Gauxr Box-nov, Nov. 19, 12'.

Fic. rL

February, 1883.)

At il &.ni., Nov. 20.
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TRE GREAT SUN-SPOT AS SEEN FROM MCGILL
COLLEGE.

t W~eiiiesa:v V, Nov..'uubîr IfeShi , I1 o'.îs i îîfîiniîiit tl
proI~ ft.i' Wo liai la me hc e.4tilg fle-i pernformn a of i s
tele.-'oîie Iiea~h Iî o filie oieri'atioii tif tii. 'lii.tOr

Venusît. tlîutt a v't'n lairge culot '%vas visible' o.. titi Sitîî'f sutaiit
Os) 'J'hîîjrsilIa1 nîoîîiîîg I exliîiiîi' titis tu 111% Asîsolliioîy
eia:.4 %villa ahli'îp of *13 ilaii aiperture. Sil. e. . n.s
incinher of tige î lît otkitig- ait il ai thit .!nrîîiîîn, iilsî'ru id

that ifl iad matde apaisie i greait i iauigi' ain tleiiit.r ail. Learmuing
fiis, sinîlîîu artriviiit, froîtîî aif qiiartn'rs; oit Friday, tige- 11 Ith
Soveiihe. of tle ii'îxt taîniiiatiy iiistirbance of tiîlegi aililil

ciiautîit-î'tions c-;tisî'il bv ,a itiit " îîaîgiiei'le stiit,'' 1
viit a lii l iotilicai .. . ii 13laues(uu ini: îî ira

Ilimir Sattirdavisiîy Niîvctîîer I-Rtit of tii.' pumieie of tlus
kClint of iiîtl'aii mie.t andij o! the ratîid î-Iiaiigea il ivasa tiîui'rgoing,

A 8îil.a'qîtilst :îîOnieii froe ili'- T1oronitiîagliit, oal-
bervaîtory stat,'d tiait ind.itatioi tir! tiie.. stoti *luis ail begîtti

n, Cain > vp 'ài enoit 'littr.adaýy i-%cnitig. lVigumns.r anilid a;,
Ci slioviiig, tiii' Cint as Cccii Ilirougli tue vatine telescolie. with;
nl) itti'ertitta t'N î-pieî ., w'c're ski'te.d nie N'îu 8îrltl aligi

THE GREAT SUN-SPOT. <Knititnedatc.>
N'i. haveî' etalet'îiurctliral Fig. 1, rage 61, te gir.' a hie-

scoie vî.'o of tlie'aqlîw't Ar the suit witli the great sfot nu it,
wlich lait% beji visihile ho thec uaked oye durîiig tile hast woek,
wlaeîuev'î' the suti'. ýlise lias l-e c oneiliat digiiti h y fog or
amist. 'rlite a'ttal arti, -. ! di'.tirhau nîil almost ais lasi' arav
siîigle sires aven revi'onîed '. hough sen atteintuuendrnt cf aîty ve'î'r
eXtruondîiat'. sýire 1% DOW u''lilîlt OU thet Sutll'S fc Aa tt'ili i;t

isî'ciî fruits oser Incluîre, tige- spot-rgardhitig ais% o)n"' tie udlin
piînmral '.gin -- lias four rgt, ii»ja' anîd in.'.îv a.iialler

ocs. le 41Aov thét spa.t as it iîpt'ari'd o.. Mloitla'., agc neler
venu' iiuf;ývrairsehîe raioîhîrc onitions, oui'roti sketch
lei'ijial oîîiV j1tst fiiiiled litlore tii-.31, 'tkv iiiî'ii ou'cr, andt tii.'

opt f îîî~ on futraiter tîb.mt.'atioît wast.. bat. Tue evitt race of
A1i-tîît't nuir aloutl etthi. I.ot regi..u m.tai t ark.'l flt th l a -
cula' armusid thé tritlî ot w îhiil liab n'i't',tl' oAnge lite vica'
iieat thi' 'austern ed4e ..rée viii mtore coii'qi.iun h0liras tiioso

narotind. thie gieat îeg'oi of distuirbaliet, thougît, wîitlîi tic
lange iwr.uimhrnl région of disturbance, faculan streaik' of gret
spiauiiloun es'au he si'en.

We are incljned to believe tal the groai sptot ie a plion'
inenon 'Uv ic means s0 iiidepend"nrt of the gre.tt, cornt*t aqsoame
o! the daily lupera have cotîitently sertedil ta i lie. Pcoie.'.-
son Kirkwooti's thernry cf tlue association jir a gi ait sulan dis-
tunhbaxice wvith nieteoric inaitcn following ira lte trai of the
great cornet cf 1843 usill hiere occur ho snauiy readurs. We sait
toucli on thtis lat.'i'.

Iln. Sydney 1losIges lias kîndly forwatded ho us- a picture
<FiX. 2ý of tue Rail s),oî, as drawn by latin on Nov. 19, af8 as.u.

Wý havte invertetl lits pîctini' to showv the aspot a'.a it %%otildiaavp
lieen scci wuitik ai on- ctiîg eye-îiace, so tîtat it înay h.e more
réad(i13' t'oîpancd ssiul cuir ov niwita W.- give botha foi'

en", îî rsoî It is siii lar t la t M . Il dges %Iaoutal haive salade

bmatswrg ini oser iantis iifore fast litîtuher appeîioad, 10 al-
iitst 14ci". tlie saine scale as outrs.

The spîot est titis tinie wins decîiidiy of a cyclnniie ailllwFlralire,
a hîîge foike-I longue lyiiig sp)irolliu oser %iéi tliir.), and ail
roulad the' berger spot i ere werg, siiîlvitig et lotiig " liNtitictly
sean projectioîl int te blacker timbra.

t Scîar. NERcv.-B IM. ey de Monatel. tComîples s'et-
1 dux.' Tho conse'rv'ation cf qcolan energy' setis ei;iitly e.'x

plaiticîl 113 Lapl.ee'.s theony of fihs, graclîial c.iir'a"tlort of the

suit -, tile recî'uu investigations %idieli hiave' heeii made in fossil
I btanyliave steiut t it Iiyp'oîhests estill more.

At ilte titige Cf iii. fir'.î geological ex1ipo-iat'î.ns iii the polar
jrégicmes, the exîîlca-ts îliecovered to thei -atn(îni'ae th lle ii'CORI
raf tues,' negiaras ir' eîj.yi lit' saisie ai abat cf cii'r terres.

jtrial Part- -,Ile qlanUIlt"ý Of liont nui t Ilght giV4en Agil hy th.)json ian The liolecs iiiuîat iliteforé e . bt'en v. îy iiennly 'equai
ta that givet ouit tît'ar tige èquat.îr. At tuit tita,, Dr. li-let

u l.liedl iii tiie Bititu. de la Société Gc'îilogiqi, (le Fraitre,
l~i thonvwhilt 1) to thie ltnc'm'iit lis'mlîeaiîne fur the

fact. oi..enved, &nt whicli 14 aulso a uëeensry couasquiirce of
Laplaae'ss tbenrr.

So long asi tue âuîî'a <iaiecter was sufiiciently gr'eat to ensable
il ho iiiiiaeanal beauat e saine lime lii,' tuim tc'rm'aînia

(pnlî e, tiier3 %tis gicat uiîifornuity ira fic iiàvegliigaItioni ofOu
pditult ;but titis eu'ndititgii ti' thlýiis ceased pretty swidenily
-il the m'ioiu i n .cis. At tîtat tirain firsat itlI.liCireqi vegeta.
lil".4 %itl ilecavilig lei'c i.tv- of the iiîî.et norrtiiern court-
t 1ilts,; Véry siiw1y, liat v'erv siirly, the' eottlecruî regiuins. aile
,îiiiied the. trt. efont'. atiti otiier primîitive îiiatits' witlaiii a
ire aiid miort. tenîtlti cet efjîiul oriai aront~.
'lhe' gtn.a iiifniilty of tii. iîrieahrial vogetatiot npit to, the
('iiilli i '.boch, anid, tîftorwani, the graduai dihl'rentatlon

of' thtl'. vît.eettjniî aicuui te til(. liititud.', thé grainaii en-
t'rcacIeiiiietit of tint iiaritionail Tognitîs hy trees m'ith caducoun

l.'aive.s aind (lie nia.saa i' ail iegetitfiit mn thea polir ré-
gioii' nit, nh.ntutî.'ia whichi mav lie ex1iiaitied by the graduai
coninîg of the car# la.

, 'lie soins .. îîergy suiii.s.' .svr the trolpicetl mine the priuacîpal
v-.gttlîle tyIps wiiicIî wero forierly apread over tlic wliole of
tin' t -i ne-trial surface ; --o tient ithe suis, ira coîsequtence of its
X'sluil roaut ras'rioîî, stilI giv.'s mat to this z iin aqu:ittity (et
liot% laie.'i lias apiaront'y uiîdprg'.ne Vint litlo variatio aittnem
ili 1.nitisary existemc of termrftiai veicetahles, but which,

:vitilaiiiiit aitleelueittly tlinsiîiiiî with extreme slow.-

I liAim. es..t's , mii nH<S: ,t 1'3-. lu in. a
ril.t.rt to Ille lilreautt deas longitudeês respecting the eclipse
whiei is to taite place on lues lth of May, 18SS, aays tiîat this
total ctil.,e of the sn wiil havti an aitogether extraordiiary
dunation (tue te tiai respective position'. of the sun aîîd n'oon,

robiîiolla whichi are rarcly assatned. Ive oîight to tlke Advan-
tiagc tif it iu order to clear up certaint peîîding question%" espe:
ciaily tute constitution 6f tire allie ud of tueiînxlc
" iaces I.iieL, biorder tapota it, as Weil l s the exigtence of liiose

lyotetieai pI:iets whicli Le Vent ier'sa:tialysis places on thisa
îln f t. re il y.

M. .Jansseil reillni liqut that dîlitng the great Asiatic ecIilîse
o! 1S68 w..'. .useovercîl tue long souglit secret of the character tif
those roseat i oîirue whicl surroind iu stich n iiîgular
iîaîiîligte ie lîisat of the eclipsed Rail. It %vas th si iscovered
thit those rarotîîberanceq are only jîets, fexp,îngions of s layer
of gis.se mieîl vapours front 8" to te le" thicak, l whichs hyîlongt

pîedlotîiî..ucsff amîi wlîîeiî is -at n very hi.zh toniperamtut iiCou-
seiîî.aî<'î of ilaxlu contact with tht , un's surace.

Thie Aineriam eciî.'e cr 186q e.nabiedl nie ilice theimpmr.
tanît observation, coîihrmed on evuary subsequesit occasion, of
the inversioui o! the solar aîiectrum at tihe outiside edge of the
disr.

Tire ectlises o! 1875, 1878 and 1882, have enahled us te un.
ravel pretty rafaidly tln suites constitution. But it remain>4 to
bé derermineil N'lîetiîer tire imîiionse appendices which thre
çoroim lias linesented during saisie eelitases have aiui nlijective
reality andI aire a dependant o! that va'tcorouAl atugoepliere. or
wlié-tlier they are not rallher î't-n"iî of ineteorites rpvolving
round the tin. 'The retestioa of the ncl ight te these al).
îieîîîices cf tine sain has aise to lit, gleternîiinei. It ia' neýcessnrv
te lcnnw wvliethpr the rein'. hielh wo inhlait enclose ('nU or

mre rpjlaîîcts ithich thi. illîituitiatieouraîîî.aic g.o vivid
ils the iclîoniîof ohe aicsi, lins4 alwîîys pouct'a'ed ('011, us.

Lp Veriir had ferme test liy hi.,; sn.tytical iiîv.-stigatious to 'up.
pcst- rlîeir e'vi.teite. anAiai îer observer.4 have sýi'iî round anîd
dark liaidj,'s ini front o! the sain ; but tiiete observation', are by
no ilieas tiilhe reiied %ilon.

Titire anrt tîvo iiietholl' otily by wlîîeh fthes.' problenus îîiay
bc srived, viz., tif a careful iiivetis;tota of tire solar surface

or hay ail i'xauîîuîiaticn of thn cir.'im-ffoiar regions, when ait ec.
l1)îiasle us to explore thetît ; the istst i. tige aimat effective

nîeulic'd if the ocuî'îi'tion la aiîflicenty long to aflcw or a
inuîte ex'.îîuntion oi aIl the regions tii whicit the senail star

rnay 1." observes). Now the total eclipse on thnt Oth or Mity
vext, wiii lise for V'. .51" at the point where the phase ils a

unswxiiuuni , tIais le <hinee tvîes the duratioît of ordiiîary ec-
hlikses. , The central liste cf thi eclipsse is wholly coeupr.iged

mithin tiîi Siath Panifie Orna
The Inoet suit.îile jalaiit fur flue ntîscvatiait of this ectips

an.' Fiiît ai tiie Carolint islitud. Tii. duration or the eclipse
wil l be 33 ira the freire md 20' ini the litter.

Anioîîg the nuînerncus mlsratcs ade lIv X. P. Tacceini
uiite the total eiipso tif thi suit ou the 17th of May, 1882,

oite o! the luosu, teiiiarklitle wma tient on the westeri aida or the
cllesii. whiere watt stri' a pîlumne which wa.j attiibuîed to a cornet

whost- sui'posed ,iucleus-at tii. usiddior the~ total cipee
I .c., a' 20h 31 si 37st, wax dt'fined hy thse followîiig coordina ai

R A= Slt 35aîn 16s. and D= -1- 18% 30"i7"-TI'. ffrom ColialEata

[Fobmary, 1880.
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M. DitmAs ra'coîuuîeucs watpr satitrateai with aluin for ex.
tiiigui.4iig ft-res, its value beiug supiposeal ta b. due ta the
objecti wa.t witlî it, whicli prerents contact watli the oxygen cf
thF-a. ni thus altinisahes the ca1 ility cf the. comubustiont.
Tite Mtuhter cf the. lnteriot bas recomuuieal1. that the. firenien
ai the Frenuch towias lie suplîial witia facilties to use sucb
salîit tlonï. of aluni.

Foi, CONVEîLTîto % PIIOTOOitAp.11c; NîtoÂTîVP IN-1O A Posa.
TivR, Cspt. Bing voitta the liaick cf the negative with soluble
bitaîmeni or asîahalttini, andl exposeoi it ta iicht througli the
iiegatuva'. Tihe narts through whiici the liglit penttrsîes lieconie
inqolubie, anad thea rentainder of the asphaiîtît lis dhtasoivei off
with auy cf the unenal nolvents, leaving a positive. 'Thle ituver
negative is titerfupon dissalveil off with clhoridai cf copper andi
a fixinig agentl such us5 cyanide or hypo.

Tif% COLouti or WAi'.-Exp'rittients adae by J. Aîtnen
contiin the usatal uction that pure water lias a bine tint; bnt
lie fias dont the tlieory cf selective reflectian is insutl'iciAut te
accouait for ail the variations as to tint met with lu the eue
of natural accumulations ef %ater. WYbitish pirticles are sus-
reudei lin the. watc'r of the Mediterranean, andi thea tint varies
frot dce bite te chalky lalue-green, accorduîîg ta the propar-
tion in wuich thiese particies may b. present.

EEaCTRIoAL PBlPNO31tA IN t'LAitTt,-Nt. Kikelo has
fontid that the. vein% of the leaf are generaliy electrifloal post-
,ivey ivita respect ta the renisinaler. Wheu a plant ix broken
or Ieuý.t, t.e electrode, if placed in the neighbourhcod cf the.
break or lient ia negative. Dr. Sanderson bas pointedl ont
atialognits phenotuena ln the le&( cf the Dionée fly-trap ; t.e
lower surface cf the sensitive lobe cf the leuf is electre.nvgative
with rc.pect ta ,he tipper surface, nt the instant the. leaf is
irritateal; at the end cf hit a second, the uppér surface lieconies
lin turtu eiectra-negative andi remains so for snme tua,.

LIQinRÂacTIt OF Ozo\z.-A fow years agit, Pictet, cf
Cenci,&, succeeieal iu liqua.fying sieverai gase whicb tltist far
huai hiata cansiderna ta be beyontt the pcssibility cf liing
liquefieti ; it was principaily oxygen sud bydrogen ta which lits
attentinn wss directeal ; now the report cornes tîtet Hauteville
bas succeedeal in liquefyingtbatpecnliaralotropic forci cfoxygeon
cauhlea ozone. ta a liqolid cf a biantiful blue color. The agent
of course, is aiea priait?. aud cotit. The pressure b.ing soute
125 ataaaosphenes or 1800 Ible. ta tht square inchinl connectien
with an artificiel cod of many degrees beicw zea, Fahlrenheit.

AUROP.A BOîtrÂLIS (Nartliern Liglîts).-According ta Nor.
deuskjold the affrora horealis is a permanent naturel pheunme.
nona in tii. polar reffitqs. lit appears .very uight aud nasys in
the. mime parts cf the sky. Tie centre cf the sucora ia uittle
ta the uorth of the nîagnetic pol. lu a plane perpendietîlar ta
tint polar axia. This wouid lie something like oue cf Saturnas
ring.«, but of a very different comnposition sud with frequeut
changes cf bruhliatucy sad forîn.

Thie Abbé Moigno, lîawrever, ccusidera the abave hypathesis
ta be improbable.

At the meeting cf the f Paris Acadetny on Monds>', M. Damas
staied that at thie vair> begînig cf uts work, the Acadvuîical
Commission for the destruction of the Phylloxera propaceel to
arrange for tisa immediate destruction b>' lire cf each plant
proveal ta b. infeqteal. Objection@ wére nmade ta thus achem.
grofoded on the. state cf French legislation on riural propperty,
andl the Academnical Cotunianion deaistei. X. Dumas ortates
that b.e lias lu baud au officiai report frotît Switzerland Pts-
blibing tii. saundunesa cf :hle viewa takeai ty the Acauleiny au
ibis important question. The cantons of Gpeea, Vaun1, andl
Lucarne hatvilig resurteti ta the. aieatrying prncp.rz, ail the
vines, cf which the vaiue exceedi .940,000,000, bail ben saveti
at the. axpense cf a feai thousand.poands. A âpecial tix hmall
been imposeal an Uic praprietoroi cf vines fer comupensation ta
the ownerA cf the. destroyed planta.

Twut iAitoc OF SOUNDs IN AIR.-M. Aliard ilu hia invO.s
tigationa as ta the ranuge cf scands in air observeis that lu seak-
ini( ta estabuish for sonons range, a formula analogons te
tîtat whicii gires the rangea cf light-it is liecsaary ta assumie
that the intenait>' cf the sona is proportlatial t4e, work ex-
peudediuapneducing it. Front a large utanîbpr of experizuents
Ml. Aihard detincea that tae intenait>' of the sound ài the
air decreass moe rapidi>' than as the squlare of the distance.

Hie considers titat a second canse of enfeeblemeut of the sound
lie& in the action of the air itself which, wtîen it in non.honio-
gentiane, refleotâ anad disperses a part of the vibratory moye.
ment$ of the Wav.

Baesides. tizanie experinients have desiîoîstratod tijat a given
sonna, ap:irt frotn the influence of the wind, tnay have very
diflèrent range&, varying, c. y., froin 2 to 20 nantical pilles;
diffatreuces whici nay be expiaiined hv aaupiosiîag the coefficient
of accaistit? tr.tiinsparency ta lie variable* witi certain limite.
Finslly, tht îî'orl, reqitireti raîtil incroîses e~ir sinail atîgmîen-
tations of r.ange, ud the differences of range for differeut
pitchies within the octave, aie very siRhly seusible.

Naw Axîs.îs-Lthe last Anutai meeting of the
Britisht Radicali Association, M!. Maya Robson described a series
of experituents niadm by Moni ta verify the efficacy of atinospherest
charfeail witli volaitile antiseptir'is ta prevelît the developint
cf life lut putrescible liquida. Thai rfeattts aro %vnrr fnvotirihie.
Botte.4 contair.ing 1 i itîfiiot caÇatitl gras,4, aaîa.p-1l iPI ini ujasin

Iarge.aîe)(cka-d ja-, in wl:îafl a hil. f file ail orf th - fè.caly è'î
hial laen oiiré 1, remniaed l p rfsnatly lîaîîîaial. whala phliais5 of

the sanie juftllî.aal i'aa~ li ha alolât-tir atîI- 'aven î.rsotected
by cottou a'lotli hee,',o, thick and enveittl wi'h mout i in a few
bain-. 'lei;o vapura in filt are ftatu Io tsn-rs of il tcteria,
anal prohabhv liq,) to ta~~~I or fesver' i îia raqga.
Aq thesa. valiaurî are nt hiriful ta respiration, t ha ti. ha.. haîpadI
that hoaqpit.4l experiencn wiIl canfirin ili Aaaticilmatiitîa of M.
Rolisoii. Etieilvptis nil in ahtindant atoll eha..p. ât mîy sur-
g-oniaeemaae it iii tiir operatitan,, the~ zethiaLi cf xip-

plton be ing a; folIo ws:
Air l% firat recoiveil ini a vesatil fila*aI with cottoià, tiien in

athers 6usld with putuice-atoue satunît-d with Eucalyptuot cil.
The air ia thus deprivedl cf aIl gerons, and is blown upon the
wound.

Dit. KîNa, the Superintenrient of the Roayal Botanin Oar*
tiens, Calcutti, bas recenthy issna'd hi% report for the year 1881 -
82. The Calcutta Gardlen may lie saial ta b. the centre ef
botanical wonk in trottin. and tnue cat îrobnbly claitx a greater
aIntiquity, as the report befora n in stateai ta li the aiinety-
fifth annuel report cf theas Gardans. Like its predeceasors the
repart opens wiah a description of the changes andl imprnve.
ment@ iu the Garden itteif, pointe which are, of caure, oitîy of
local interest. On the subj oct of india-rubber yieldîng rlants
--a snhjct cf ,ery great importanee-Dr. King »say: IlClara
tablier (Alax flwe GZ1a:fovit) continue ta grow well bae.; our
tises kre beginuing to aeed, and front their produce 1 wus able
ta distribute during the year a gond mauy seedlingi to tea-
lilantera in Aatsm, Chittagong, snd eliewhiere. A apecies of -
Lcadtolphia, wbich la ont% cf the sources cf( th. rublier collected,
lii 1.atern Africa, lias (thaanks ta the exertions cf Sir John
Kirk, lier Mîijesty's Consul.General ait ZatîsIbarl heen ifitro.
duceal in the Garalen. Froin the iueeds nent by Sir John Kirkc
a siumber of ynuug plants have been raieed, and these ut pie.
sient look very Iteal thy. Tite cultivation of tlie plant yielcling
Para rabber (lire'ca flraikiMesi) has been afaautioued, as file
BeugpA climaot. proves quite uusuitablt for it. 0f Caititioa,
unther South Aitîcnican rtihber-yia4Ider, awe htve as yet oui,

c it plants, but it is being propagateal an faît ai possible.;.
Auotbcr important snubJhct ia that c:f the production cf mute-
rials for paper.matkiug, andl ëf thase plantain fibre seenis ta
have occupleai sai attenticn. It seems tlaat daîring tii. dri
îoontha, simple expasureocf the elliceil steins ta tue son je a
sufficient préparation for thé paper-.maker. providoid the palier-
inill ho on the spot. What is stihi wanted is soute clîeap mode
cf remonving tihe useleu celhular tis4ue, sa that the fibre may
lie shipped ta Englanal witbenî the riqk of fermentation durin-
the voyaite. The*cultivation cf the. plantain fer its fruit as se
universat ever tihe warmpr anad daniper parts of Inath, aud ite
grcwth is so iapial, thiat the coeesion inita a mailcatable coin-
modity cf ii steit at jares.ut thrown awlau useh.ss wronh
lie an aîaprecialie ailtioai te the wsatth cf the country. Thie
papaer mulherr cf Chiota anil Japati (rasoit pnapyrifera)
ts beiîîg trie4 iu the Garden, as weli as iu the Ciuchena lan.
taticus in Sikkim, mn it ia woll kuewit thaït the, bark yieida
splended palier tuaterial. A plaint which appenrs ta bit et pore.
sent unknowu, but which Dr. Kiiig tiatks wili î*rove a nibecies
of &riolikorua. iii aisa favcurably reportatil upon. lnder the
heail of"4 Otiîr Ec,ncmic Plaênt," anthogaaaa the ruino-tree,
andl te Divi Divi, Are tmahi to b. iu cousiderabliq da.mand. A
large interchauge ofuteit unal plants han beau affectait daîring
the year. with other parts or ladin, as well as with England
and the Colonies
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AT a recent meeting of the London Physical Society a Imper
by Mr. W. Ackroyd wus read on rainbows produced by light
reflected before entering the rmi draps. The author investi.
gated mathematically the rareo phenomena of three bows, and
inferrod that it would generally take place about énorise or

uset. Mr. Lecky thought that the effeet miglit b. saLd ta
hodue ta two aune, one (reflected) appearing to b. below thé

horizon.

A Nnw ExpLWsivE.-The Neva Militarische .BZdUer gives
en accanut of a new explosive called dynamogen recentiy Iu-
vented by a Vienuese, M. P'etri. It compares favonrably with
ordiuary powder and neither contains snlphuric acid, nîtria
aýcid, nor uitro.glycerine. It maybhéformed jutacylinders under
prmnure ; no danger is incurred either iu ita manufacture or
use. Its properties are flot affected 'cither by heat or oold ; it
Costa 40 P. c. lesu than gunpowder.

ELECTtO.-CIIEMilCAL TSEPOSITS OF VAXIIOUS COLOURS PRO-
DIUCED ON PRECIOUS XXTALS, FOR JEWELLEItT, BY M. WXîI..
-M. Weil exhibited at tisa Paris .Academy of Sciences, piecea
0f gold aud silverieveller>', polycbronidsed industrisfly, b>' bis
processes, with oxîde of copper.

The colours, undeiiiably artistie, reaist friction, the action
of dry aud nijt air, air vitiated by sulphuretted hydrogen and
coa! gas. and light.

CIIEMICAL STUDY ON MAIZE AT DIFTERENT PPOCXIS OF ITS
VKORiTATION, By M. LEPLA.-Sugar ié fonnd in the leaves,
and accumulates iu the stem tii! the moment of formation of
starch in the grains. It then anigrates inta the spike, first juta
the support of the grains, then juta the graine tbemselves,
where it is replactid by etarcli. The migration continues ta b
fed by tise leaves tii! they disappear, then in grat; part b>' te
stemn diminishing, howevér, as the starch is developed. The
fonction of the augar then, is ta fnrnlsh ta the grain the oie.
mente o! atarch.

TEEr AGZ ai TREES.-It la everywhere stated that the aga af
trees may b. deterncined by the number o! conceutric ipneons
layera corresvonding ta one year's grawth. This princîple la
MOt; applicable ta tropical and equatarial trees, an the foilowing
fact proves. .After nu intorval o! twenty.two yvors, M. Cha-
rency visited the ruins of Palenque, iu Mexico; hceut. off a
branch of a shrub, ou which he found 18 conceutric layera,
while froan its sizo, lie conaidered it ta b. only IS-montha aid.
Better atili, iu bis firat viait, lu 1869, M. Charency caused a
Certain number af trees to b. cut dawn. Since that time
these tees have grown agein, and are naturali>' ail o! the
Famle age, 'riz., twentv-two years. Upan one o! them, M.
Charency counted 230 concentrie layera. If, ai h. thinka,
wamm andi wet years count double, even in Europe, t.he trees
mueat have certainly gaineti considernbly iu 1882.

?EOCEEDIIqGS OF SOOIETrS.
MEOICO-CEiiWRROTCAL So<îsrvy.-At the Meeting on the 1Mt apayDer1»' Dr. Osier anid Mr. A. W. Clement was rond on " Parasites in the

porauplycf Montreal." One thiusand animais wer. inveetigat.d
nd cf thèu four were trichinons. Sevonty.six c.utajned 'meule'

or tise larvas of taro worm, and thirty-one contained Echinacoccl.
The following conclusions were arrivéd at -

1. The investigation shows that tbo ho"s slaughterod foi aur mar-
kets presenit parasites iu number sufficient ta necossitaté a.mnore
thorough inspection than la at p rosent, carried ont

3. As regards trichine *piralie. which waz found in proportion of 1
ta 250, wo are of opinion tbat, considering the extzteme rarxty af cases
of trichinosis, and the difficukties attendant upon a systématic în~o-lion, a coospuigory microscoc cxaminatiao orf the desh ofoverykiiled is not at présent cal led for.

3. Iu the case of! meules," the liver should b.e carefollye.amicd, and if présent lu it, tho feh cf the animal should iecl,
the spécial attention of thé inspector ; if enb' lu the liver. the entire
caircan nord nlot bie confiscated.

4. Echinococcus cyste lu the liver rendors that organ unfit forfoad,
bot lu other parts, unlees very numerous and disorganizîng, they mai
be cnt out, and thic carcate remain marketable.

5. Thé publia should hée madea awareocf the possible dangers ofcet-
ing. lu ausy forte, rAw or partially cookcd méats. Thé best safequ~ard
againt parastii affectiong la not se much Inspection of thé flesc uan-
leu., indeed, this la minutely carrled ont, an careful attention ta
cnlinary detail8.

6Tareduce the number cf infoatedl bots grenter attention sbould
ho6 p i ta their hyieplo srrounidinta partiolarly lu the matter of
feedng The danger ài nlot duriur thé0 parid whcn the animais are
penned and fed on grai&, rbo wen they are allowed ta romm at
large snd food indiscriminately.

MOMTUAL MîcRoscaPîcaL Socoerr.-Tbe regnlar Monthly Meeting
Wa-sheld on Monday the Sth. D..J. Baker Edwards rend a short pap
on" "Aquarium Studles," andi exhibited anumber of beantiful claM

lefusorla. Dr. Wilkins Rbawed a ferles cf Injections and spécimtens
Illustratîng treble stalolog.

AVaméîcait SociiRTv OP CIVIL EsNONcICES.-Mr. W. IL. Pain, lu dis
cbair. Mr. W. P. Shinu read a papor au thé Inoretuét efflciency of
rallway for th. transporiation of freight.

Thoe firet ortion of tbis aor gave, frein carefuliygathered statle.
tien. avauaàble amoont of Imýîfonmatlonin regard ltheactuel lucreage
o! trafflo uponiericanmralwavs. lu 1860tbeo nuninîleage cf h.
New York Cntral and lludsun*Rlver Ralroari, the Brie Ralway, andi
the Ponnsylvanin Rallroad was about e qual, andi auaouuted in thse
nr egate ta a litt1e over J cf that cf thse Noir York Statu Canai@sudt

l 870(' caoh of these raliroatis averugliabout the tonuagé ai' thse
Canais, nnd in 1880 they averaged eacl nearly double that of the
Canais.

Tho aggregate tonnage miloagé cf the other mraoas was lu 1881,
1,217 per cent, more than 18W0. Statistios were mise given ébowing the
inerease of population. o! railroad inileago, of the production andi ex-
port of grain andi othér leading exporte. Thé menus by whiclî tiss

rid increae of froight transportation hatl been developeti was cois-
aidoedunder two genoral huile, namuelr, Im roemnts in thé adi-
ministration. The improvcments lu thse physoni calondition were
treateri on nder these beads:-

.1. liprovéri track or" *permanontway." lnoludingbridge structure.
2. Additlonal sidinF_. aud second. third, and focarth tracks.3. Incrcased capactty and strict Osasification o! locomotives.
4. Incaseti capacity' cf freieht; cars.
5. Additions ta terminal facilities.
Thse improvoînonts in thé adinnistration rere roferred ta under thse

following heaus:-
6. lmprovod méthode of signalling.
7: Runniug locomotives "' tirât lu, firat ont," and mulutn freiglit

trainsnetliigher rates of spced,
8. Consolidation of Conuoctiug liues under one management by pur-

chane lemte, amalgamation or otherseise.
9. ltunnin'g freigist cars through ue point of production ta tide.

watér witliout trans.shîpmoent.
e10. Issuîng through hills of lading (or freigbit contracta) frein West-
ern points ao ahiputent ta Atlantic anti Eurapean ports.

Thé generai introduction of steel rails was statod ta b.e the very
corner-atone of increased officiency. Thea improvements in ail the
directions roferroul ta wcre treateti cf, nnd described at conéiderable
léliFth.

Iiis second portion cf the papor preosntedl the views o! the writerua
ta thse pcans wherehy still grenIer efficicnc onýold ho mont economi-
-1l btined. Thé cons ast deipand la o mor. transportation

fa,:il aies, for more Cars. In thé opinion o! thse wnitor, what is needeti
la not so mucis more cars as more moeomont of cars. Freight block-
ariles wilil hé proecnted. net by having more tracks ta stand cars tipon,
but by having fcwer standing cars. It was shosen that upon one rail.
way chers Isau tison a decrtaé lu tho wilee run bv tisa cars of 21 per
cent. hetweeu 1868 and lotil, and that tisé Union Lin Cars hetwccn
1879 and 1982 woro increaned 49 per cent lu number. while the mileage
mun hy thiseu decreaseti 16 percent. lu tise saine period. Thé rémedies
suggesteti hy Mr. Shinu were more main trackis, more locomotives,
more trains, thé improvomentof thé makingup of trains nt the points
whére loadeti. Thé détention of cars et statIo ns anti privats sîdinge
and the absence osf cars.on Foreign ralroads wore conaiderod anamong
thé greatoat causes af- loes, aud tise writcr suMgéts chat thé reméuty
wîlt De ta charge a per disai chargce for cars when on foreigu ronds,
and that this charge wouîd hée based upon the average éccoomie valu.
of the cars in use ta thoîr owuers.

The as isoasst by Meusrs. T. C. Clarke, G. S. Greene, Ir.,
W. . Xue...,0.Macdonald, C. E. Emery anti hy thé author.

EcoINwîCEL' CLtsa OP PRILADE'LPncA.-The regolar meeting or this
club wus helti Docember lOth, 1882 Mr. Henry (1. Morris in the chair.
Mr. E F. Loisean, read a piper ou the subjeot of his Artificial
Fuel, whicis ho exiiiteti, in procesa of! consumption. in the club
room grate. After givine a short historical sketch of the manu-
facture o! Artificial Fuel lu Europe, wisere '" briquettes" have
been marie for yemrs put, Mr. Loiseau said tisat th. ait of in-
ventors ba% beon ta manufacture émaIl lumps iu paying quantifies
andi, s0 far, tho attempts have ban fainros. Sixty-eigbt fue&
factorios have beon isuccéasfulîy operated in Europe but they
ail make hrick-slaped lump- too large for family use. Air. Lioîsemu
dlaims te have solveti tho ip;oblem, and states chat the L-olmea Fuel
Ca. at Port Richmond canet ,supply.tbe rapidiy increaéing demand
for thé amali egg-shnpéd lumps eweighing about 2os.).w toht tioy
manufacture st présent. Mr. Loisenu deécritad at ion gt h bis procens
anti the machinery oscu for mixing anti pressing into lumps théeca
dust and thé itch, of w hich the fuel la madie.

Prof. J. E. Don ton's tests show t-I. That the Laissau Fuel evapu-
rates mue water ta thé pounti cf ceai than ordinai'y anthracite; 2d,
Chat thé quntity o! ashes 18 sinaller. aud ffd, chat these anhes con-
tain no clinkors Mr. Loisean deonstrattil ils insoîobilitt hi tbok
exhibition afr<pocimevs wîcs tari been pîsoril in jars of rater. The

opcme f Mr. Loiseau's fuel wax roundi intact and ch. water cîcar.
lu thé n,,umîption 0f the fuel lu thé grate na offensive odeur conît ie
dotecteti, and st was notîced that thé lumps rotain, their shape while
bnrning and tbrow off a great anouut, of hoat.

Mr. Ashhornor presontéd a même relating ta the tapa andi notions-
of tise Anthracite SnrveY.

Praf. L X. laupt presenttil a short description 1»' John 0. Traul-
wine, anti W. E. Babbit o! thé floatingt drawhridigé at Rouses Paint,
andi seo a drawing. rida notes, o! a wooden nreha bridge acress the
(leneitee River below Rtochester, o! 352 féet spaa. 54 feet riss, whiob
failed by desccnding at tie haunches and rioing at thé erown.

DRt. R. Astous Sierne, F.R.S., rend tafore the Manchester Literary
andi Philosophical SociotY "A Note on thé Development of Living
Goranl Watcr." Tihé process empioîed cannot bie fo0 genaerahly
knewn. About 2J per cent. f gelatin wellheatedl lu alittie water is
mixedt with thé water ta ho testeli, and the mixture forma a trans.
=rnt mass. If any orulsina are deveoepeti thoy do nlot faîl ta the

obtoome visi lé as shères o! activity. which remain longiandi cau li closely observcd. Lt la saggsted that photographe a
thos globules mai b.e takén aud became a vitible seport matie by
nature Whou thse wate hau active orgax i La A
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