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Communications reiating to tAs Editorial Deparimeat should bc
addressed to the Eior, Hxsu'r T. Bove, 31 MfcTavi3h Sireet,
NAontreal.

irhe £ditr "ue 'I ot Jo hi ms4f responsilekfor opinions ezpre3sel
by Ais correspondents.

NXu notice will bc taken eafanonymous communications.

NEW) BOO.S.
Conversion Tables, by Robert H. Thurston, A. M., C. El

(New York, John Wylic and Sons.)
The main portion of t.his very convenieut voluma ie elso

printed as au appeudix te Part I. cf tijo Matcr&alq ot Engin-
cering, by the saine author, and coutaiiis aIl BMeasures and
Weiglits expressed eccarding te the Britihh, United States, aud
and 3etrie systens, ns well as the niost cuniplete and nicatj usful Tables of "lconversion fectors" yet published.

Iu tho present work these Tables ara prefaced by an excel.
lent E.,say ou the re.îuisites of a, perfetc systo~m, and by a dis.
cussion as ta the merits cf that kuown cs the metrie for wlÀich
Mr. Thurston dlaims xuauy great advantages.

TUk £lastercr.s Maanti, by K. Cameron, (INew York, W. T.
comstock,) The IlPlasterers Mauual,"is a neat little bookJwhich is designed ta be used as e pockot guide. It cou-
tains a number cf usqeful tables aud receipts, tree descriptions
ot the varions materials used in pla4torng, instructions for
makuug mortars sud the resultis cf prectice as to the best me.jtiiods cf perforrning tho varions descriptions cf work. While
there is much ini Lto book cf value ta the oxperienced, it does
uaL, ovtrlook the waats et the uovico te whurn the author gives
the following edvico ; "lDo flot depend upon a book alono in
learuiug e trade ; example and practice, as well as precept,
ar. also required ta master it thoraughly. It in thereforo es-

i actial to plae yoerself nuder the instruction of an experionced
workman, being careful ta ferra an apprenticeship only with
ane whose work and reputation are excellent. An approntice-
ship foniued with any other wauid prove e demnage rather than
a holp.' Mr. Camerousa Matnal would bu a valuable guide
ta a young mua in the selection of a master, because it points
ont very ciearly what; good wark le. Tho romarks au tho car.
a,;ter of work anad tho ylue cf workmeii bave the ring of good
commonl sense.

COVERED SEKVIOE-RESERVOMfS.»
BY MR. WILLIAM MORRIS, MEcu. I1N5T., C.E.

(A paper read'ai the Institution o/ Civil £n.9ineern.)

The Author alIcided to the fact that covered resirvjirs moe
nsed by the Romans, and other ancient people, for kesping
xuator cool and pure for potable purp)oses, aud 8howed that their
uso was by no menus a recent refinement, although they lied
cniy lately beux i .troduced iu modern waterworkzi. It dia nlot
eppear, from official returns, that covered reservoirs were used
in London iu 1850, wheh filtration had oniy beeu partially
introduced. But it soon becamo evident that covered reser-
voirs wero neccssary for the storae of filtered water, and e*
cordingly it was enacted by tho MetropolisWater Act, 1862,
which required ail water (except water puraped from wells> to
bu filtered, that al reservoîrs for filtered water witbin 5 miles
of St. Pati's Cathedral should be covered. This enactmeut
was more particu2arly intended ta preserve the ivator f.rom
contact with the smoke of London ; but the objection to un.
covered reservoîrs wus by nic menus confined to thce noiglh.bour-
hood of large toivus, as owing to the repid growth ot vegotablo
and animal life ini service reservoirs, tho icuprovement froin
tho filtration of the ivater was rspidly ]est, especially duriug
the nommer. As exemples, the Author referrod ta the ncoverea
reservoirs conistructed nt thd cost of the Admiralty ia Gruen.
Wich Park aud on Woolwich Common for the protection, in
case of fire, of the Greenwich Hospital, Royal Dockyerd, and
other Government establishmentq, which wero srtia'l used
by the Kent Watn-works for the supply of their Uis t.t Tho
Author thon proeeeded to describe the covered reservoirs at
Plumstend andnt Shnoter's Hill, purchased by the Kient Comn.
pany. These were covered by brick arches, springiug from
cat-irou irders. Then followed descriptions ot différeunt
works, incindcug thu Chcalohurat Rtezervoir-, whieh was built
of brick, covered with arches supported by catiron girders,
aud rendered iuternallv %vith cernent. The circuler reservoir,
purcbased fromi the Dattford Local Board of llealth, was
coverod with brick archecs eupported on fuie wronght-iron
juista radiatiug froin the Leatre, whert they were bup[Jùnted by
a cest-iron calurn. The circuler reservoir in Greenwich Parek
consisted in brick arches, resting ou couceutrie rings of rolled
wrought.iron, girders supported by piers. Tho filter.beds et
Loptford were converted iinLo covered reservuirs, consequent
on the lient Company abanduning the supply from the river
1<avensqbonro iu favour of springwwator fromn the cheik, in
which case the aid filtering imaenal was utilised in tho con-
struction of the concrete vaulting. Tho coverzag of a sal
roservoir at Plumistead with Bunett'a fiooring wes describcd,
and the construction cf a covered reservoir on Woolwich Corn.
mon in lien cf theolad oue referred te, when reliuquisbed by
Goverument. This wes an oblong reervoir 200 feet Ion& by
100 feet wido ; tho walls wero cf concreto, faced wîth brick;-
tLe coveriug arches wereoef brick springirég frurn rulled josts
aiupportcdl on brick piers. The above works waro designed
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by the Aîîthor's father, flic ].%to Mir. WV. R. 1Morris, M. lijat.,
C. E.

'Tito Alior tdieu descrild the Xow Cro4i Itleservoir, tiit i
îînder hlis directioni iii 1974, wliich was sinilar te tliat oit

WOclWjClI COM11iîon, OXCOIt tli4t tilt roof Consisýtedl 01 brick
arches i1iirinigiii fruîi tire lîers iii3teilld of rolleti joiâts. lie then
gave a fulli descripticît of a reservoir recectty conqtructeid by
lîtn nt Fatrnboroughî, Kenit, ini whicht the enfer watls wore rc.
duced to R iiiiiiniiiini, by' 41pportiîig the> Coveriuîg archoï tilt
their sJîrini'îîg %vaq love! %vitl thiý cenître fronti wliich thoy %vero
struck. T'itis systein wa'i adopted for file end as %t'oil as for
flic side %va ls. An accounit was givenl of a slip) whicll occurred
dîîriîig tht' cistrun'icîî of the> rk-,ervoir, aud ci tho meuîs taktn
for nîakiiîg flic work qtr.iire.
'l'u Eàst Lonidon Waterworks Cominy hîld nt 'Iorîisey

liVcnd a lite brick rescrvoir wlich wa4 capable of coîîtaîingi
,v0,ulIgallonis of %vatî'r. 'rte Raille Coînpatiy hiad at J iaggar

1,auie a îî'servoii vapable cf couîtiiuig 1,50),wiOt &,alleri.s. Tli
aise was biit of brick . the vaittig %vaqs suppoit"d, by tougt.
tîîdiuusl walls, stilf.'uied tîy tranîsverse waUls, se tliat the reser-
voir %vils dîvîded jute forty-iîuuîe sectionq, tile wîilla of wvhicl
%were pk'rceut witli ciretilar openiugs. 'l'lie Kilburui Reseri'oir,
capable of c'ontiiui (1,ooo00 loî, w,,% a fie brick.struc-
tiri', wifli Naxilted ucof, 8upporteit cii crucifcniii piers . tlicoîîer
ivalIS vwre siipport>'d buv bIiîtresýes agaiuiat tie pressure ,,( th(e
external eartft. 'l'lie Hîailtonî lb'sîrvoir, capable cf coiitaîin.

iî 2.750,11iW galloiîs, wais coistriit,dt cutircly cf eoiicrete.
'F .i. reserî'oir iVRs bijît li cleau .4litrii gravel, auid fluc xa
vated ballast was adniirably' Rdîipted fur tilt couicrete. 'I'li
arches spltuIiti front Nvroliglit.iroui joists. The WIVItoui-oîî-Tr>'nt,
Rt'scrvoir, biiilît fur the Scîîtlî ScaffordIsliire Writ ha.rsll
a capacity cf 4.00(l.u00 gallonis ; it -%as réct.îuîgitlar on plant,
anud %vas cci'ered wiîlî brick arches prîgu fronti cast-irtau
girderesstiportéd t ciiC1st ircul coliing the w.îhls were of
cenceretc. fîîedt i itit Statlfordshire brickS.

Tite Author thonî refcrreil tA scierai l sicîsr'is ,

whlih lie liait the lîîlrtiiiti' of leîirninig sornie 1,articuilars
îluriiig a recent tcour h Clîatrlotteiihîîrg Reservoir of the
Berlin WatcrîvorkS, vitli a capac)aiîy cf 5,00(1,000 gallons, %vaq
built cf brick, ivith ivalli Sîitlicioiîi1l% tlîick to resist tile ini.
teriîal pýre.q.ire cf the 'vater ; thi* suif was finei loosé sait(], oni
vrlîich bittîîîuenis( j'aller asspr.'ad befote laving doxvîî thle
conicrete founiîations. Tire Bterlini filter.bed'i ivero covered %witlI

Bohlinî vaîîlting, the fcîîc.laticii cf whiehl rested on1 gravél
puddle. Tice roservoir nt Btreslau, c, flile cf ccutaining 1100,000
gallouis, %vas supporteil o.î a tcwî'r Li0 fet lîigl, aind the tuiver
coiitaiiied thi pumupiuîg.eugiuiic T[he ititior tlioi describcit
one cf the Vieniîa rebervoîr', and ltirni'ilied soitnoutes oit
aqttue wlîicl supiblied tlîat vily. Tite ivaterwcrks cf tue cit y

ci àliiîîiclî, wliich %vere in course of cnstruction ut the tile cf
'.s dii, >'oiuprised a res4ervoir liaviiig a capacits' of 8.800oùi
1.îlour, , tlîc ivalis aiîdl fleur wcereocf conicret.', tlic. %altiîîg %Vas
svîîîicircular, biiiît witlî oue oiu f brick. 'l'le .'thlor gave a
i.k, tell ci the F'ranîkfort ],*cs"rioir and soute inotes as te the
water sîîpply of the city. Tha resl'rvoir andl weîks cf the
Darmistadt W'atu'riwrks iroro îiotju'ct tlîe reservoir "'as cf
br.ck, tîclt atiove grouiîd , it %%vas capable cf ccîitaiiig 900,000u
gallouns ; tlîe watér ivas punibeil froit six ttie'wulls, stotk iii
thie saîî,tv plain la'rweîî tie Otlqnivalhi uncutt.ns. aul, Ulic
ltlîiue at Gi iesheiiiî, about 5 muiles frein tie citv. TI'le rescrs'oir
80000 Cl g oî, wi erotd a tawr 10 faili igt cpctî
oflcgî,0 galîlî os s td f a astir 1 tan, ig fpicît

water iplilied tc tlîe city iras, îutniliel fronît wells oit flic biks
of tice Rhîiuî ; but the spri Ilg- %Vitte r wîas qziiîe distinîct front Uie
1miiiîie water. Tlîe Dreadri>l 1Eoservoir iVas Capj)-lile of lold111g
4,600.000 gaîllons cf wvater. Tite Haiicser lf-ervoir, wiuli
caplacity of 2,400,000 gallons, wai of brick. Il stoodl 30 fee
above the groutiîd-Iiiie, anid file outiide walls suptîcrtcd t le
fuil prù5surr cf tic water wvitliout the assistane cf any enu-
bankuielnt.

Alter soute reniarks on tie iiiîtrked prefereîice cf Geruîîuuîs
for sp)ring.%vator as ccîiîarot ii lake.%vater or rii'or-ivater,
the Author coîîcluded tic Palier xvitlî a sketchi of his idea cf a
niodel scrvice-resorvoir. his 'vas se arrang, d flint the earth
dug front the excav'ationi was aIl litilised ini foriîuing the uleces-
srv enibaiikmeoit. TIse flcor anid the sidc-walts %ver-ocf coun-

crete, the piers, arches, aîîd vaulting of brick. The 'aîultiig
was similar te that cf tlic Farnboroughu Réserv'oir ; but tié end.,
cf the vautt were brou glit down ivith a curve cf 112 feet 6 inclies
radius titi tlîey rested oii correspondiiîgly curu'ed bays iii ttie
concreto aud-wstIq. By tlîis construction tire tlîrust of the roof%wouidabo carried dowa to au abuttuunt reaching againat utîd'ts'
turbcd grotind, and the pressure cf the water ou tire reservoir

wvotld net oîily tbe stîpiîorted by tue abutnicnt, bt*.t bic aIso
cotiîutorbalancod by tiio-%eiglit of iade.eattlt faci'îg tire ciii.
bauikineit, wlich r(%steut on tlîo exterier arches of flic reservoîr,
iii additin te the" pressure of tUiceartlu wliicl i ould lave te
rcsist îîîterîîat pressure if flic wvirls ivere vertical. Tite Author
hîetd thiat the whîolo of tlic iziterior Surface slîould bic rer.dercd
in celuceut tinoîtar.

REPORT 0F COMMISSION ON WIND PRESSURE ON
RAILWAY STRUCTURES.

ltMu~.s.s J OitRN aKiI SIR. W. t.,tTr~u
'I.il. iAu.î,I'It(FS:sso,0 :c1si . rK "

CL. %VM.S. JIOL.LANge.

'r'ie conctusîins arrii'cd ut by the Commiîissioni werc as fol.
lows ;

1.-That for raîlivay bridges and viautucts a iîaxiîiîiu wviîd
pressure cf 56.Ib3, per square foot sliouiîd bc as3unicît for tlic
linîhose of caleulatuoii.
2.-fîiît wvlere tlic bridge. or s'ialîut us fcrîîîed cf cloes

gre.,auid the telis ci sucli girders; tire as lîigh as ci' hîiglîer
thanu tie toi et fli train tnssiuiigriver Uic bridge, tic totat îvind
pre'ssuire cbon suicli bridge or viaduct alculit be asccrtaiiîed by
alpils'itig the fuîll pressure of 56-10î. 11cr hsqliare foot te tfile
eniure verticalt %urface cf crie îîîaîîî gîruer eiily. But if flic toi)
of a traîin p:ussuîîg river tire bridge us higliar tirait fle tops cf
tle muain grdiers, the' total wiiîd pressure uîpoii sîteli bridge or

s'iauýtllît slioutd bc asc>rtairtpa by applyillîg thse bt presr cf
.6.lIbs. per siîuare foot te tic elîtîre vertical surface fronti tlîe

botitentî cf the mîainî gii ders tc ie tei) cf tflie train passiig
cî'er the bridge.

:3.-Iliat sî'ium lie( bridge, or î'iaditct is cf tht' lattice ferrix
or cf openi conustruicticon, tilt- wiîud pîressure tupcî tie ouiter or
îçucdwar.t gtrtler sihoiiltl tie aseertaiîîed lîy applying tie fou
pîressure cf 56îilbs. per squî are fooit, ais if the gîrtler %vere a close
giclter, front Uie les'el of thte rails te flic top cf' a traini passiig
ceer su> lîridg.- cr v'iaduc, auîd by aply'Nitig iii addition tire
fill îîlressiro et 56-ibs. pet' squlare foot te fle awcertaiuiett ver'ti.
cal .îroa cf ti. surfaice of Uie iroitwork cf the saine gîirder
sittiated telîvUi les'el cf Uic rails or above the top) cfa train
passung over suchu bridige or viaduet. The îviud pressure tipon
the uîuuer or Ieeward girder or gîrders should bo asccrtaiuied by
applyiuig, a pressure per square fout te tire asctrtaitie.t vertical
urca cf suirf.uve of tic irouiwork cf crie girder cnly, ,ituiateld
beoew the leî'et cf tlic rails or above the top cof a train passilig
oî'er tire saut bridge or vuaduict, acccrdung to the folleîviuig
zsc.de, î'i :

a. If the' buiîrce area cf tile openî siaee %fuslcea t exceed
two tliirl' cf tlic whuclc arca iictîi-ed svitliiftie oudlincocf
tlie girder, the pressure slîeutd bu «takeni at 28-Its. per square
foot.

b. If tlic surface aiea cf tlîe openî spaces lie betveu> tîve-
tiîjttls auît tirt'e.fotrthq cf tlic îvhole area incltidcd %vithiii flic
otitîte cf tho girder, tire pressure shcth ha takeui at 4 2 Ibas.
lier square fout.

c If tile surface area o! flic openî sîiaces tic grenter tbaîî
three.fothsli cf Uie irbete area inel'adeil withun tu outluni of
the girder, tlio pressure slîonld ho takeîî Rt the full pressure cf
56O-Its. per squ-îre foot.

4.-,tluaît the puressure upon arches, and flic piars cf bridges
anîd vuatîucts slîould bc usccrtained l us uieauly as possible ii
ccnforiiity %witlitle riles atiove statcd.j

5.-rîat ini eier tc ensure a ipor unargiuî cf safcty fer
bridges auîd viaducts ini respect cf the straili caused b3' iviuut
puressure, tlîey shoutd tic mallde cf sufficient strèiuigth to w~ith'
stanîd a straiui cf four tintses thle amnîct due te tire pressure
calculatedl by the forcgoiig ruies. A~nd thuat, for casaî %where
the teouucv cf thc %vind te oî'erturn structures is counteracted
by gravity alone, a factor of saféty of 2 ivill be sufticient.

Wliere trains run betveua giruters tlîey %vilt goerally tic
sufficiently protected front the windt, flio degree cf protectionî

slt'erded b3' tlîe girders dependtug uilin the extent te svhich
the Rzirders are oenu or close ; wliere the girders are eu openu as
te affoid iîîsutl'cieuit protection, or wh'tie trait%% issu, as ini
Sente cases thcy nîay do, oii thue tops cf girders, we assume tlint
the euigiieer wilt provide a suflicient parapet, but ire arc indus'
posed te go furtlier iîîto detuil i tibis asîbjeet, as it nîîgbt tend
te stereetyîîe mîodes of constructiou i li ive thiink us unde-
sirable.

Ini conîcls'ion %se beg tei po'int eut that the velcity o? %ina,
tike ttiat cf evei' other încviog body, is more or less retarded
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:by friction, aîîd trili bo aifccted tlîerct'ore by the cliaracter cf
thie surfaces over wlaich t lias to pass, wvli nma bc rougis,
smnoothi, or irregnlar. It will fol lois', th ere fore,' tint other
thîamgs being thio saisie, greater veloîcite %viIl be attained at
lisglier altitudes thian ant low onc.q, tile wvind lt at iglier alti-
tudes being fardier reiiiovcd front retaarClatioîî by frictioni.

'rlîcugtt Cive arc of opiuionî that no0 bridge or k'iaduct i4 liktly'
to lie bîîilt in such a situation as te exp~;ose it to wvii pressures
eq al to thoso %wilîi have beeu occiieually ilîdic.ated by the
dise ou tise Bidstciî Observatory, %-'et i'vei if tit wVore po<ssible<,
a bridge or viaduct constructed aýcrCtiug to, the rides weé have
givern would nlot las subjected to straitîs ae.ariy equal to iti
thearetical stroîîgthl.

Oit the Otier flatta, thero %will bo iili 8truietuirt of sîniali
altitude or in mlieltereil situiationîe %lîielî *nîver <'au lac exIposeC
t1 ftle %vila pressuiire %ve liave itssuim"d, alla wheré flic apaplica.
tioli of the iules '<vo have givoin %vola requirée modification.

Sonte imelilication of tfige rides niay asîso ho i-eqîired in the
case of suîspensioni or otlier bridges of very large sienn, but
iaiîel cases %vill heoef rare occiirreiiee, anud %ve recoosînoual tliot
tiiey slîaauld be slapeeiaîlly cousidered wViseu tlley< arise.

Adidtiousal c'lase- plbrneea to be idelt by Sir W. S.
A1rinstronîg anal f<en. <;. G. Stnka'a.

Title evidelice betere nia d.,a's flot ,uail'. (I'a to judgie as te thie
laterai extelît of Uic extreiely hIjgli pfecsure occasiolilty
recoralea by anpienoieters, and ive thlik it lexi r.iblp that e'x-
perillienits 8ticadat be siie o e tearliiilie tit- bis q aac4ae. If' the

latea.l extent ofi ea'a'tiCCuaIlv lieawy giitî sioilet larove to bas
v.'rv ssile, it %vo'eî i aconea ag q cti vi.'tler -toutie relaxa-
tbois ilit seot be perilitted iiiiiraîn î'aia*t ut tli. lZ e'

lNe-tîtoal of d-liiciiig tile M~a vxîmont Pressuare of thec Wtid
diiian , a storni fras thea niiax inaaa' issau of wid il ii 0iuvon
ijolir thenrna ain ae sturaî.

lui onder te ieilice the mîaixiiuin îîresres freont theita-
tiain rugis of thte v'inal iu ii 1Vone heur it isiicce.ssry te have
r,-coiiî'so te soutie gond staition wlîare Ijotlî of tîjese sets oi
.1*1eittuie.4 lisve IcVOt iiieý.Isured. 'rlite station selecteal for the
foarmîatin of sicia table is tige Bid.,tei Olaaervatorv'. 'V'Lai-
staitiont is very soitable, feode front the %vide rangeof f ile vce-

e;a'ît-I pîressure cxîaerieticêd, andl frous the cure aîîd criter
wit t vii 'ia'li thic ebeerv,itioi hiave liaan receruteal at iljth-

la 'rl 'ite tabile linis been feriaiCal front the Iaiii'iialet reuaats
AI thi. BIaltOnu ohasera'atîones freis% .1.ialry lst 1,.70, tu ila'*iî
1-a-r :1It 1877. 'l'ie intItut ot' foritiiiîg ttîo t.able Maa fol.

A\s the obj'ct; cf the table Wàîe ta leai ivîtla Use hfliîar VaIn.
earieN tad îressiara's nf the %villa, sic notice avas tialeai et iiaaxi-
iîaaisîî lîoîirlI nuiis of the %villa siaial ler tlaiî 33 sutes iii ai
, ur. .% il r-; saibiai41lia ry table avis thcu bla ie oa f .all the'

lit.ixitilOiii lioarlv ruais of thUic svîî. lyillg I)etaeeîî 35 anid 45
iiiii<'' ses ant Iloîr wvitlaftle inaxtîuaiiam îresîires corra'spoaôiîîla .

tit vert' resplaively aîalald liii' aust averiAge re.ult ob-
t«taltt.-i of a uiaîiuni linessire cf 14-7 lias puer quai.re foot fer

i1 iîi.<xiiiiiîiî lauiily rui oî f tie aVilila cf 41) ut 'ICa.. % seacondl
,soit ry table %vas teis fornîed Cef ail rtea mlaxim tîia lioirly

sis,î a o ejîa lyi betveeti j5 anda 5,- ildes iii ai aoiar
%%ltt rte tua<iniiiii 1iresore ccrrespaîinîg, alla ai)i aiverage
re.,.ialt obtiiîet as before. A tlaira saibsiitary table was tliet
lonsaca of al] tlîe mixîinim hoairly rugis cf tIhe %valla beiug bt'.
tîree'i 55 aîad 65 ruileas in anîjiour arith theai jaxiiiuia paressures
earresjoîdiîg. At se on1 te rte leiglacst velocitios regiiteret4.

'fI.'b resuits obtaijîca lusi tlais iiîsîîuer ivere as foilow.'a
,Mllita iliMaiiiiua xiiiui

iourty yaiu cf tite livina l ruar ils Mbo. Oaa sisea
iieae. .. fa

-10 14*7
50

71) 4S es

On1 a exaiuatio of the abes'e figores it is saemi liait thie
laacsbtjres aire vCi3' ncar pi uîortieîat te tle lîgures oefIige a'eic.tities lin ever'y case, aind tlst tlic sltiple formual Y Il ailI

sa'nae avitl tole.r.abtc accuracv an tire basais for tige coîutiur.itioii
of a tabla' conniectinîg thie amnaiinianl ut tile %Via Ili sitels
iii aiivsieue heur (Y) ivitîs the uiaxîiiuii îiraastire li lbs. nii
tua' sallaare tout u<t» nst aliy tiieO dtariiig tlie torsali tai li l%,)
i, era.

Nu 1ik..-Silice file tectoai cf the isi i'iaihicts Oita higIt ;iilaS
ils )$raisce il, lias beeiî costeisary te adopt thîe foliowiîig %vingit

pressure.; in tie calculatioiis ,-I5O kilograiici;a lier âqajlra'
jaîctro wltcî Rs traia is sljl)laeipd tri pass nvei' tlie viadîîct with.
cuit a risk of taeiig tlarowvii off tige rails, 270J or -. ';5' kiloîgrammenîs
o Cr sqluaire iactre for tie bridga or viaalaict ivitlaolit aniy rollîmig

Thiese figures correspondia te abouat 3ti8 Ibas. lier asauare foot ini
tse first case), aiti 1 'l Ibs. uer squaa foot iii thîe .s'eond
case.

CHARCOAL AS A FUEL PaOR METALLtJRGICAL
PROCESSES. f

'Thei great iroîî indîîstrya of the t' ile aclstauc'a, IiI 1 ils fast,
cf tlîu wvorlat, sya stalsa 'vitlî ciairceit as teci. Lonig
befora' thîe valise cf îîîîîîeral ceai avais r'oim ath c roi7î
lion cf %vood wis carried. oii ini coictioii %vitl varions iotîil'
laîrgical tareceeses, but ait ilie îireiLtit tîlîjo wa' Inok uacu esa-
blisluuejîts îîsiiîg cliarce il as thei relinauto et aifurrier gre.itiieq.,a
'îîd are apit tn Dsyiuitîîa'e wvith thîe operaitorn beeaui'e tlioy
have un otlier fuel tû e n alia saapos. lia tie tron iiaiubtry tliere

lire tiow al uiiaîber of waorks cciîsîiniiuag claarcerl wlîic± aire 1w'.
liet'ca toe îxtst oiil< becaise soutne of or asaîreqtoî erecteal [livin

lt prticutar loaiuî. Wji but lew excepitons, ha'îîa'î'ver,
tliîe lOCItiofl ire fOUîîd to bsC aslViitageoi1,4, btoseain at','itlU

of al gaoat ta ceil siiîily .îîîat the eseiice ni reiiiarkaile beals of1
Irai orae Coîîstasa'tca Rt a tins%ii e naî tnaîîsîîoltai ioiu laa'lhties
,vere' i iiiijted, a uiijority of stieli pinoîîts Ilave uco r.tiroad valu'
i.'ctioiis, but "toilt wvialuila hiVe beei reiial'leal auit cîmerateal

ian the liglit cf jarese'it kuaowta'îlge airc îery'si''sfi venatures.
i t is ipropear, ii viewr of tuas lîrevaleuit opuiniona t'oaia'rii iig theo
pAmly aoardeîîeîtc charcut, aes a fattaigc il fel, ttent

liafre [lie 1îroceses ci' sitiiîî tie are coiasidere,'.lSeile ila
aie to thie aiuantit< ccii .1lu aî"a bc ebtaiacal, for, avtiite lu iuiaîy
lccatiens tue ateaîlatinîa cf foa'ts l'axesN al htit te the iliante-
fascture of chaur'mai. anda sii otliar iiisiaies a %i'lf ut ti'ate dlai.
trasyï telsit iigat ti l a eriaiî't oa~ l f fiet, geî

îaîîîuut anid value f iroaua elitgi'.all paîîuucia'tedl.
Cliar'oal ast îaree'ut 1ioaiir pS<r pcit, of 41i [lie pîg trois 1

inaat ii tiie eeiiitrv. lus rte vr11;81, 63S ;38 îaet tuaits oft
;da_, irait alla , t1,606i netu tous q;f liaiii5 aita hîjîlets, al tot ofi
721,444 'aet toits, wvere mailie %viîl tuas. fiiel, 'înaillCabout
1,10ahi a, nii e-t toias cf it. Noi'er ini tige liistrv ct tuae trois ti.1ide
hava' tu) gi cat ~iiituties lotlî cf pi,i± trcll aijld blooaus w i li mile
'vitl .îIircott as Iian ud it is pîrobsable tliast tlic laraalaic cf
1 R82 mil coiisiaerali ,\ 'et-'il tlî.t of IMI1 'r'ite aao yts3early
proatuctiosao et li.ircoal filar ir,îî is îiearl -' 2,tUuii.UUO grcss tous.

If to tile :riii-uut of tîjis fueal it-eti uit gres aici k', ave coita
aidai tuata'îijet ini thea varîcias siiettiuig wuikeý nt tige siver
au îîd otlier iialiri.ii iîîtutric'a, the' tuttaI ssignuai collssent>l

tljin <.ft<'l, cc ilii e ua'V îtrtl Statles ivoili.l lie fet id tgelleî.

tite impoant . of' ut oisialerîitg tItis fuel, so a< r ai <qtîutîty ta
'oltcCtitea. ait' th lia tîalîry uîsy itow' be lnVii tg tut.a

ttls tel t<' i tliat averagea ii'ol isa )iiled l 1 t plera
ceitt i c.arbone 211 lier citt. oif avaîter, anal 21) per cenlt. ci lîy-
.1rcigei aiina eit, ii îrolirtiots cto.seiy ualicxtuiasitiiiî- tiiou
ini %vltitii tlai'3 .uarin %tuton. 'rlee eVrit p)erCeiit4iga's ulic aIleCteal
by siaal q'îar.tities of' asili, .îîîa ty .'aîaci.l coitîuîults dilleriatg
Ili varions '<couds.

'[hle foellotvilag anialtyses et %vuat atad chalcea 1 avili lie eilita'
temest.

tak ....... ; i. ; 11'~2 n.16 1. i ' r7

'av7..aC 4ii a. 4t.1î l i.: i <i
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The foliowlng table, prep*red by M. Violette, shows theproportion af water oxpelled tram wood at prcdualiv incremelng
temperaturesf

W'iel ElxiIlet front One iluintirel
of Wod.

0mb. j Àh. EtIm. fWalnutt.
M57 C Pmhr............... 15Z, 14.78 15.32 15.53920 Pahr ................. I3K 16.19 17.02 17.4

44.3 : 135.80 40.56 31MB7
The woad operuted opan bcd bien kept in store two ysert.Whon woe&t, which bau bien etrougly ciried by moine oüar.

tittl.hat, iie loft exponed ta i-the atnaaephere, it reabsorbeaboit am mach waer a IS coutalue in-itn afi drle state.

Cammbstitian af tIe solid a
s.roduct. k

Tumm'erature otCarbtbnulm ti,. - y.
Cmrb. lIyd. lAhI

Centigrae. I Pcb,3. C. P. C. P. C. P. C. P. C.
LI............... 1500 1n2o 47.51 6.12 46-29 0.08 47.51
I................0Mo392t 51,82 &.99 43.98 0.23 39.88
................. 250 482 * 65.59 4.81 28.97 0.&1 MA.9
................. .0U 5720 7s3.24 4.25 21.96 0.57 24.61
................ .00 5620 76.64 4.14 18.44 0.6 22.42

VI ................ 432 O 8100 91.64 4.96 15.24 1.61 15.40
VU............. 10-ne 18730 81.97 2.30 14.15 1.60 15.30
VIIl................ 1000 20120 83.n29 1.70 13.79 1.22 15.32

IX........... ..... 1250 0 2 40 88.14 1.42. 9.26 1,20 15.80
X._............ 1M0 232 90.81 1.58 6,49 1.15 15.8M

xi...............50 23.20 94.57 0.74 3M8 0.66 16.36
Melting Pointa of Iatinum...96.52 0.82 .0.94. 1.951 14.47

recloua ~ ~ ~ A Afpmuea ~ . Via/it(e.

jProut ftedecom e tiu
waad bY carboniation at dif-

firent temuporature.
Tempe.rAture ~ iinteo p.ateDegreci nt vhieh Carbaaiv*îjan Ca ih
va, eflrected. I oid matteror niatter

oharcoal. Voiatilited.

Carb. Ejem Àîh. Carb. EOLe

Centigrade. Pcb.
............... 1003960 47.51 52.41 0.08

................. 2000c 3920 39-95 36.97 0.18 7.56 15.34

............. ... 270 0 5180 26.17 10.65 0.32 21.34 41m5
IV................ 350o0 6620 22.73 6.715 0.18 2#.7 -s 5.56
V................ 4320C 8100 15.40 3.25 0.25 32.1 4902

VI ............... 10290- 18730 15.37 3.12 0.26 31.14 49.11
VIl .............. 1100 0 2012 0 15.32 2.86 0.25 32.19 49.41
VIII................5 M 012920 15.81 1.91 0.22 31.7o0 f».36

IX ................ 1»00 272D 1,5.86 1.40 0.20 31.65 50.89
X ................ 15000 2732 0 16.37 0.83 0.11 31.14 51.55

xi. Beyoud 15000, iaelting point 14 .3 02 30 19ai platiuu. 1 91 .3 m 3.35.1
Vide Combustion ai oai, Barr., p. X8Te iraduota obtcined iL theee timperatare cannot properly betermed charoosi.

The wood oxperlmented, on wu thst of blackt aider or aider
buckthcrt4- whlch fraliem a charcoat suitable for gunapowder4
It wus preltoUaly dried at 180 0 * O2O F.

lu ýcarbouizatlon, the water, oxygen, aud, hydroge éte
driven oit wlth &orne lou of carbon, th. grosSir part of th.carbon and th. aih remainlug; va tlierefore have a fuel whlchwheu anhydraus le practioatly pure carbon, the peretWMg of,ash seldous reaohing 2 per cent., but the open parosi itruture
poriniti th. abeorption of coniderable atmoepherlc moetie,,and muuch of the charcol A uied iu actuel imeltlng ar reging
may b. coiidered as contailng

Carbon........... .......... 0 Dper cent.
Àsha.........i "Y"4
Waâter, gay ................... 1# "

Tlh. improved' inethadi of manuf4ctuire, however. largely
rc.luoe the chamfor abeorblmg -moietuip. 1u meWaIiur2a
proceiies tii. waSer litho ch&;oa lW drives ot lu th.- trotqtages, sni therefare 15 does uot ordrily Ubes, th. valu Mfthe fuel exeept where it je boueht or charged by welght. NO:attemptt wiii b. made ta, diacuue th. relative meriti ot di««terfuiel ai exhibited in their chemical oompoeltiôu, bu:mo
faete will ho proiented ai tu w.rk doue ta domonatrate the,
chlaracter of th. fuel nder caumidpratin.

lu the very eonilblete cann reapart on the iran and, steelindustries for 1880, prepared by Mr. James M. Swank, thé fol-
lowing statistces are given :

Pig iran produoed-in 1880. 'Net toe. Net tou.
Witb anthracite cati.......... 1,112,75544bituminoui coal......... 1,515,107

46 muixed anthracite and coke.. 713,912
chrca codla....79,613

"4 4 (bat bliat>......355,4o6

Furnace castingsu.....................

Total.................. .4

1,341,774

485,018
4,-.29

3,781,01
ÀAllnwing a proportimiate cînaunt of ceitingi ta each kimdai 'oel, vo can siely-estimate the qucntlty oflron pradaoed

iu blaat.furnacei vitb mineima fuel et 3,345,450 net tan%, aMdý
ith charcal at 435,871l net tans. The fuel consomptian, in,

praiacîngthie mitai, la titimas
2,615,182 ......... uint toa8k anthracite coal,
1,051,753 ........... Il bîtuminose casi,
2,128,255 ......... 46d coke,

5,795,190 ......... ild total mineral fuel, and
53,909,828 ......... bueet chircoal,

Eitimating thi ciarcoal at twenty panads c buâhel, (a fair
average), iti weight would be 539,098 net toue.

This, therefori, givea as th. aiverage consomption per met>ton ai pig iron * 1.732 net toue of minaea fuet, 1,28 net tamaf charcoal. Wheu it ia remembered that moi: of the cher.coal biailu furnacea are af »malt site, that manyv oftieu are
poa)rly equipped. and that oue-lifth of th. irou produoed vitithie fùsotw vicdo with cela blait, the% augmebtimg thé.qatity of fuael. consumed& thevalue of charcoci me c fuel far
,producing iran ii manifeet.

Iu the «Mem report the recarde of mix consecutive weeWd
vork et obevia mineral ceai sud cake fumnacie, 'Md-oie
charcacl furmace show the follovimg averige:

Minmi fuel. Chaooal.
Diameter of both, foot............. 17 10.5
Ifeight, teet .................... 70 47Température ai biais, degriée F...1038 770
Fuel per ton, peni.......5 9 2203
Groée tameaèd er kv...........57- 218
Burde per poualdo 'fet t........... 2.28 2.50
Tho abo vers ioled for thhir excoptionclygond reords.
White Ùi value ai a fiel, practlslv fréo trous detâterloui

subetance,, le important thé phymical structuré et uierculin pro bablyt grater advcas. This vil a puer éviden.t
vicia the Lfati bao memtlomed le omederid, vlà.,thet cher-
cea ai erdiaarily chcrged dois net eoaia ovor 90 por ceat.
et cirbon. (ob

,tAprâ, lits.
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WATER WOIUCS PlUMPING bIACHINEP.

BY MINs lCN<If . I.Nr. C.E.

Thé, nbove iR thc title of a very- able lecture receîîtly deliv.
Pecd by Johin Kennedy, hl. Inst. C. E., Chief Etigineor of the
Montrea) Ilarbour Works, te the engineering clises of McGill
Universuity. Sevorai of onr leagling cngincerq, Messrs. F.
Sluuîly, W. B. Smellie, 1'. A. I>eterson, L. Lesage, 0. D.
Anistey. showved the great iinterest they feel iii thf. trainiug ofIthe yoniiger niemberg of the profession by being present, AnduI kidly pronised to give their help) iii continning the lecturinig
systeni mnuratcd ilinring the last seasoi. The locturer com-
I nenced by Rtating that

Waterw'orks punsiping nîachinarýY nay hoa conveniont-
]y considered under thoe lieads 1. ?umps ; 2. Motive
Power; 3. Thse Arrangemnent of thiese, with reformnc
to eacb other and to thoir fousidations.

Purnps for wvator works are almost oxclusivoly re-
ciprocating. Rotary p cs f varlous kinds have

lek ve aste of power, and cost of maintenance,
thyare unfit for constant use. An example woer-

thy of notico as being- near at liand, and as aIl'ord-
nga full trial tuder favonrable ciretnistances to

one of the best forms of rotary putups, wvas that at
Ogdensburgh, N.Y. A set of threc Iroll rotaries 'vas
litted up by the Ilolly Co. of Lockport about 15 ycars
age for tho stipply of tho City at about 30 Ibi. per
inch for ordiuary domestic use and about 80 to 100
lbs. for fires, but after a short time they wvere aban.
doned for the roasons stated, and reciprocating puns
substituted. The low firat cost of rotary punips hlas
occasionally led to thoir use in water-%works as re-
serves or lire auxiliaries, and they are %vell adapted te

I uols use, but tise desirability of having tisa reserve
jpuris of suc]> kind as to ba snited for regular use lias
alinst universally Me to the duplication of reciproca-

Itin.- pumips in preference to using rotary reserves.
Jeiprocttng pmj are conveniontly classified as

1. piston, 2. pluiiger, 3. bucet-pluinger. The piston,
and tise ;sl'îni,,er are cither singlo or double acting,
ilug thu' lsuck'.t-lnnugor is single acting in £eed, but
double in deiivery These types are sufficiently dis-
tinct in thcir ordiuary forime and too welI-known to
need description, but they are sometimses se far varicd
ilu desigil as to be sosnewhlat diflicuit to elassify.

Iu dealimsg practically ivitis puînps sud especiallyivith
tiiose of cnsiderablo size, and lifting 100 to 300 ft., as

icorallon ia %watfrwcrks, wve soon flud that the valves
and tise packing are Vhe parts of chief importance and
if thrsn ho righit thie.a is littia else Vo give trouble.

1ciuq, strictly spesking, is somu substance placed
betwcen the pump harrel and plunger, or between
other stationary and moving parts Vo niake a water-
tighit joint hotween thora. Hlesp and other soft sub-
'tances Coinl)ressed in a stufllng box, and motallic rings
or sections, made elastie by springs. are most greterally
used. Instead of packing proper, bushings or simuilar
dpvicce, dependirsg on the accuracy of their meclianical,

ifit, are froquently used, and iV ivili ba couvenient Vo
cousider botlli tegether. For single acting lngr
and pi8ton rods in whiicli ths packing le open Vo the
air at one end, Vtse old-fashioned hornp or flax, and
comuson stufing box le undoubtedly the beet. The box
should be capable of taking in Sin. Vo 12in. depth cf

1yarn. and the packing should ba loose enougli to sup-
piy lubrication by a eliglit leakago of %vater.

For double acting plunger pumps,wvhen the packing i8

more or le8s difficuit of uucess and i whero leakage i8 cf ne
importance, except as lu Fig. 11, tha losa of go ssxuch
pumped wvater, Vhe inctallie bushing is frequcuntly used,
and ie on the wvholo, to bo praferred to paeking. Clnain
wvator le a fair lubricator for two brase surfaces and for
pumps of moderato size, bra-s plunger,3 and brase
hushings are therefore satisfiietory. For hirgo puiupe
whoro iron plunigers are usedifor econormy, hraî,s or wvhite
metal bushings are used w'ith good resuis. In ail cases
Vhs busliug are ilsade Vo ho caslly renewablo ; they
are groovaul iitis circunsferential grooves to check tha
flow cf water bptiveeu them sud tIse plunger. Tise depth
of the bushing should maniféstly hear sonie relation
Vo tho pressure of water and te ths, i-aight cf plunger,
iii case it is a horizontal one and suppotted by ths
buslsing probablv liaif Vo one diausoter cf the plunger
i8 withiu tho limuits of ordiuary practica for large
puinps. For pistons, cupped loather, gutti percha,
and varions matailie and lignum-vitoe packings, made
in sections and kept expanded by springs, in imitation
cf steain cylindar packings, have beau often tried but
wvithout nuch success, and on tho wholo hiemp or othor
fibrous packings la yet the most satisfactory for pump
pistons. For ths icland on tisa stufing box thora is iu
the piston a folloNver Vo press out Vhs yarn and Nvith
Vhis differance the paekin- of q piston aud a plungar
are alike.

The difficulty of access Vo pistons Vo ighten up or
roeow the packinig )las, iu instances of good miodern
practice, led Vo tise abanidoument of packing alud Vhs sub-
stitution of deep pistons fitting accurately in tha pum p
barrai aud depending mierely on their meehanical fit sud
on grooves cnt round their cireumferenca Vo proeat
leakaige, as in tha case of bushings on plungers. Tho
great.54 in. by 10 ft. pumpe cf the Chsicago water-wvorks
and Vhe noiw 30 in. by 4 ft. puups cf Ilamnilton. Ont.,
Fig. 9, aroeaxamples ci vertical pistons or buckets, audtise
ne'v Fairmount water-power pumps cf Philadoiphia are
instances cf horizontal pistons se treated. A depth cf
piston cf haif Vo tlireL-quatters the diaineter for verti-
cal puinîps and np Vo a full diameter for horizontal puimps
le nana], aud it is cnstamary Vo suake tise periphery
of the piston as a movabla band or sieuve ws-lich exu

leeasilv chan-cd Nvhaen wvorn.
Pnwmp valv'..-The requisites in a valve are simply

that it should lot the wvater pass frcely throughi it in
one direction aud entirely preveut it passisr in the
othor. Perfection in action in these pointa togetlser
wvitis durability constiVute the excellence cf a valve.
W'ater may be retardcd aud ths pump burdened by tisa
valve bain- toc amail in area, thus increasing inertia and
friction. Or te valve may hoe unduly heavy in propor-
dion ta itslifting arcs causinga inaterial increase in pres-
sure cf watar required Vo lift it; or the ivater-passages
may bc crooked and bsdly saped. Idf ail thesa cases
tho valve is faulty from net aliowing the wvater to pass
frecly.

Jt mnay aIse ho faulty from net closing quickly enougli
andthus allowving soea ater to returu. This is aver y
serions evil net nxerely f rom Vhs wvaVor svasted, 'but Ils-
causecf the shoek produc'.d by tse suddan closing cf
the valve aftor tisa wator above it lias hegun te inove
backward.

To obviato this shock is the great problema in valve
designiug and bas led te almost infinite variety cf
forme. Time ivill net permit a description, Isowever
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intersting it inigit: bo, but wo maay look nt the types
ansd trace tho lino of thoughit of the dosigners, aud se
whst succosa huas bion attained.

Leoking fir8t; nt the oid and still.used vertical hingod
ivalve, wo, son at once titat its w6iglat n the pivot,
nad bas littho affect in campleting it8 alosing. Obvious.
]y tisa way ta improvo it ivas te place the seat ans
siope or niake it eutirely lavai, and this was donc. But
at best, a hinged valve catu opon at only ona sida and

thaîf open at iLs two onde. For instance a 4-im. squarej iiniug valve weid rtîquire a 2-i. lift ta ba fully
open, but if (Fig. 1> opeued 0qually ail round (Fig. 2)
only I-iD. wvauld bo rcquir'od. If therofara a langer

1vualvP arcs lie requincd witlîeut increasa af lift, tise
only course is ta increase tine nuiber of valves.

Ciscular sud aLlier valves having a parallol lift,
obviùusy have four imes tho aresai hing«!d valves ai
c-quaI lifLt, but in simple or single bout valves, the litait
of ares is aIse Very soon rcsclîed.

To inecase the affectiva, or discharging capacity af
the aralellif vavewithut nera-cn.-itslift, an

opein wa mde n ts enre(Fig. ) adi thon
bocme he nnlarvale ithtwobets n te amne

piano. A grat ixpravemnent on thisw~as t ho raisingy cf
t1e iDUer beat to a iglier levaI, makiog the iell-knoivn
Hasrvey & Westfs double beat valve, wvhich net only
securod, larger ares, -%vitlîout incresso af lift, but aliowed
of Lbe rcducing of the diffarence in the relstivo aras of

Itise beati,, and thus aise of-theo weight or pressure af the
valve an its beats. Carnying on the samne principle, a
.-top further praduced the beat valve tbrea and four,
<Fige. 6 ana 7). An exaniple of the latter may bo
fouud at tho Moutreal Wilter-Works.

Pursuing in the samne niannar tihe lino of thaught
-1ilich produced the simple aunular valve and the

grated fli p-valve, briizugs us ta a multiplicity of rings
counected, tegethor aud acting as one valve-an air-
-angemnent -which obviausly allows of the cheosing of
such size af oenin- sud lift ns Lise case requires, sud
thesi attaining the requisite arcs by merely xnul'.*plyiug
tho rings. Figs. 8 snd 9 show oxamples in use at tho
Hiamilton Wàter-Works designed by tise author.

lu ail tise examples tise lutteuse of valve area bas
beau obtained by iucrcasing the dimensions of the
valve, but another methodl je to ecrely multiply the
numrber of separata valves (Fige 10 and 12.) lu order
to pack thse nuzucrous valves inte, as smali a space as
passible-or rather into us smali a diainetar of purnp
barrel or chaniberas possible-thay have been arranged
in superimpoeod rings and groups of many chapes.

(2'o bce conl!auccl.)

TM ELBCITRICAL TRANSMIS>SION AND STORAGE
OF POWER.

Bv DIS. C. IV. SzaXENSs, P.R.5., NI. llsTr. C.E.

The foliowing in au abstract aisa lecture delivercd uncien tise
auspices ai the Institution cf Civil Engluecrs (Landou> on
Ilarch the 15th :

Dr. Siemens. in opcuiug the discourse, adverted ta rte abject
the Council bail lu view in onganizing theso accasieusi lec-
tures, which were net te ho lectures an generai tapic2a, but
thse auttome ai sucla spacial atudy sud practical expericuce as
Merubers of tbe Institution bad exeeptional eppartunitiesl cf
acquiriug in the course af their proiessianal occupation. The.
allict to bu dat with doring the prescrit session waa that
ai Elctricit>'. Aircady Teicgraphy bad been brought forward
by Mrn W. Il. Preece, aud Telephonlie communication by Sir
Fredericla Bramwell.

Tinus far Electricity liatl beau introduccd as the swift and
oubtle agoncy by wlîich signala were produced cither by
mechanical incias or b>' tho human voice, and flaed almst
instantanoouBly to distances which are limiteil, with regard ta
the former, by restrictions imnposed ' the Globe. To Dr.
Siemtens lias beau assigued. the task af introducing ta thqir
notice ciectric encrgy in a différent aspect. Although still
giviug evidence of siviftness and precifilon, the rirects lie

shuddell upon %Vara no longer sticb as cauld bc perceived
oii' tiarougli theo most delicate instruments hunian ineenuity
could contrive, bat were capable ai rivalling tIre Steain Engine,
compressed air, snd the hydraulic accumulatax, in tire scam-
îîiisiîuent ni actual woîk.

lIn the carly iattempts at mngineto.electric machines, it was
shown that, se long as thoir effe-t depended upon the oxidation
of zinc in a batter>', no coîarnercially uaciul.resulta cauld bave
betsi.tuticipated. Tlîo thermo-battery, the discovery af Seceeck
in 1822, iwas alluulcd ta as a measof converting hat inoa
eleetric energy in the nicat direct manner i but this conversion
could not bc an entire ap, because thue second law ai therano.
dynainics, which pruvented the realization as inechanical force
of more thau ,1.th part ai the heat energy produced in combus-
tion under tlze houler, applied equally to the therene-electrie
battery, in which the heat, coud ucted froin the hot points of
juncttire to the coid, ceustitnted a formidable lass. The electra-
motive force of each thermo-electri e lament did flot axceed
0.036 of a 'Volt. and 1,800 elementa were therefore neceay ta
work an incandesccut-lamp.

A most useini application ai the therrao-electrie battery fut
raeasuring radiant heat, the thermo.piic, was eihibited. By
means af an ingeniaus modification of the Etectrical Pyromne.
ter, narnad thre Bolometer, valuable researches înmaarn
solnr radiations hiad beau mrade by Proieesor Langloy.

Faraday's great discovery afi magneta.indoctiou iras next
notictfl, and the original instrument by wshich hae had elicitedl
the first cicîrie sparte before tho mambcrs of the Royal Inati-
tution in 1881, was shawn in operation. It was proved that
altheogh the iudividnnl curraut produce4 by magnato-indoction
was excecdingl>' small and momneutary in action, it ivas caps.
hie ai unimited, multiplication hy meci-anical arrangements
af a simple kind, and that b>' soda multiplication the
pawariul effects ai the dynamo-machina ai the prescrit day
wore but up. Oue of the means for accaraplishing sucb
multiplication iras the Siemens armature ai 1856. Another
step af itnportance was that involved in the Pacinotti -ring,
lcoown in its practicai application as the machine ai Gramme.
A third step, that ai the sali.exciting p ricipla, waa firat
comruunicated by Dr. Werner Siemens ta tr b e rlinAcaderny,
an tbe 17th January, 1867. and by the lectorat ta the. Rayai
Society an the 4th af the iollowing moutb. This was read an
thue 14th ai February, wheu the late Sir Charles Wheatstone
aise braugbt iorward, a Paper embadying the aime principle.
The lecturer's machine wich was then exhibited, and whzch
might bu loniccd open as the first ai its kiud, wras shows la
olpration ; it had doe use in orc for many years as a uteaus
01 excitiog steel magnats. A suggestion, coutained in Sir
Charlts WVheatstaua's Paper, that 'a verv rernarteabla in.
creaseo aall the effecta, a,,cmpanied b>' a dimiution in the
resistauce af the machine, is abservedl wbeu a cross wire is
placed se as ta divrt a great; portion ai tho corrent freru the
electra-inagnt,1 and led the lectorat ' au inveatigatian nead
befaro the Royal Seciety ou the 4th cf March, 1880, iu which
it was shawo that hy-augmnenting the resistance upan, tbe
electro-magnets 100.iold, valuable cffects could, bea ializad,
as illustrsted guaphically b>' mcains ai a diagram. The ruait
impartant oi these re.sults censisted in this, that the electra.
motive force produced in a '« sbuut.wauod, machine," as it was
called, iocrcased with the external resistance wbercby the
ereat fluctuations farmer>' inscparable froa elactric-are light.
img coula bo ohi-iatcd, and that, by tihe double mas ai exci-
tiog the eicctro.nuagncts. atill greater unifornity ai curnt,
wa. attainabie.

Tho conditions open wbicb the woricing or à wcil eonceived
dvnamo.machine must dcpend wcro nextualluded te, and itwaa
demonatrated that when ]ames by unnccssay wire-resistauco,
b>' Faucault-currents and by iudueid curreuts in the rotating
armature ivere avaided, as mucb as 90 per cent, or aven more
of the powcr eomunicated ta tho machine wcro rtalized in

the~~~~~ iraiccri nry, and that tice venad the re consrsien of cecctrlc ico mociamical, enorgy couid lxi acccmplisbcd
with siailanly smallla,o. Thu.%by maso ftwo machines at
a moderato distance spart, neari>' 80 pen cent. ai tht power
irnpa:fi to the one machine ceuld bc a&ain yieldadl lu tiie

jipril, 1883.]
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grneclianicai forati by titet ecoiil, le-avirtg oîît clotf îdrto
frictional baes vliiell latter ileeul nat lie gi-cal coîiiteritig

thaI a dyuuanit)iluîadluite lianit tly (Ille ittnvittg Ivirt ivel
lI)altieed, anidi acted illatis :iloîg ils olitire eieîi~rîe'by

propýellitig fotrce.. Jaciîliu litut provei, uuati va yî': aîgas tliat 9I l"i

E W

whiclih liai ha beî geîiî.r.illy ienutti lit'îl, t% N i r.Iî't l'hcîrit'
M)ecli.iiiiquîî' île la Chialeuri aîil ettlusrs, t i uttian tuait ,îîte.lî:î
was thîe înaxiîîîîîn thîeorcticuI î'hliciiiey obtai îîihlt' lii elî'î ric
transmnission of' picicr, nit tha! cîti-hînî r 01f t ecurri'iit liiîtst
be nece.saanily seasteil or tîînîîeil iitt> lieat. 'Plie lecturîer vîtulî
neyer bé teoîiciled to a laie tacsitiiîtg %sie a ua.ite <il
eîîerp.y, anîd liast îîîaiîî laiîteî, vitilant tiisjettl ii th. aieir.
cf Jacolhi'sl law, t hiat it liaI n.'f'î'te nî'all t 1 ths' cîîitiîluî îîî
of ina'iiituîn us'ork aî'ii îh-î i ih a îtili.îîil'ilit.,

ils ehlivii'iii' iliît ie goî'rlte l' thle i.111,11 ldt

ï. n

Front tis it f.îoî '. lat sio iixiiiin l.it 'î es i -1.
wlîer tivo dyiaio.iacî î s f"i îîîl.ir ccîrtrciti t àor,î,i-.I

îieariy at the saisie iqieci, but that unut.r these t-otîditioii- thce
incivilt of foîrce trausînitted was a1 iînuun i'racticaliy thp
bebt condition of workitig cogisted ini giviiig to thé' pritnary
i machîine such proponrtionîs si iraso l eiirrt-iit of the- samé
mnagntitude, but of 511 r-r cent. greitdr elerîro-inotive force
titan the eecoritlary ; hy adopting suel :t arranîgement, as I
inuch as 50 per cent. of tel -riglatdt the priniary
coull lie practic.cily recejycl traîin the s-coudstry itaciuî.i ait a

lais recent Casttor Lectures, bail Sliown au iiigéniiu graphlicaI
rnethod. of provilig therse imnportanit filanlexîtail li

'Pige possilility ol traîîsinittiîg power elecîrically wss
oblons that %uggestions to tliat d.1f.wît hael ieeîil frequêtatly

allaie silice ilie days oS Volta, liy litelie, Jacnobi. Ilenrv, 'u,
Ilijoîlli an.) otiiens but t wvai offly in recînt ve.îe huit siuli
tratisltiestOn basil betin reijilereil îîrâiclly feabi lle.

Just six yesirs aga, wh'i di eighqimi-fi ltllcs
Io te Ion ntiSttel, Itistitute, the lectuier land t.oldly suig.

g..sted thlat detiitie ii rohQ'lv reveal t, us effertuai lilealis oif
carryiîîg ptower ta great ,itstaacee, buit 1 c.îlîîot refrain froin
alludiug Io olip w1îtch i., Ili Isly Opiion, vortlîy ef colisidiîra.It oit, namealy, the electrical couiductor. Sips'water.î.owçer
Io lw ecmployed te guve motion to a1 itttne ri l inchlîte,
a very jaOwerçgg1 elvectical curitnt w1il h lthe it suit. wiîiclt

Intay lie carniet to a grcmt di.stantce, thiecugli a large tîîet.îllic
conucutor, and then lie ituade ta inantt sitoticît te p!ectro.
ntagnetic engliues, te ignore the carb ili peointse of îlectric 1lainijîs,

i or to efrect the' sqbaîratton of sietalç front tlair conisatioîttî.
A coppier ro! 3 licites ai tituaru tr %vould bic captable of trius-
nîlittg 1,qE"U iiorse.Itowt'r a qditanlce et Say 31b ilies, titi
aniotitit Suticejent to Sîtpîî1. ll e filarter of a mîillionîtaid"
Pîower, wicih w..uld siuhli.-c t i illuntniîtt a rano'kr.uîly sixed!

t own. Thtis .sîtegî.ston lad lîeti iuclu criticised -tt the tinie.
wlîet it was bi Il thouilît tiaat îlertrcitv was itc.aile of beiîîg

raiassed -co aq ta dra! vritl niatî' hiorse.jpower ot t-II ct, :îîî.i the
j ése o! conducton het liai, prol;oscd %vas also coitusîdcrect wlisolly
inadequate. It woul.l be titere-tlng to titn Ilii' earlv calcu'
latiota by3 necelit cxpenrteî. Mr. lrclDopîrez lad, it is
well tilowit, laiely suce'ldin îrattsintîttingas niuh as 3 11 t1.
to a distance of 40 kiledmetres i:!.- inileal) througl -a pair of
orilinar- telegraîlài ures at 4-' dintcttr Thie resutit so
obtaineil landlaets caretully tioteil 1-v Mn. *Irmcea,.tai-! lisa) be
commitnicate.i a fttituiiglir ago ter the Frenich Araîlenîy ci

tScience. Taking the rt lat ive coîtdîctivity or irait wirw- emn.
ploycd by D>eprez, andl the :;.îieh roed itrolbonsei b>' thet le.'tirer,
the amotînt ai îbowcr tbsi coul!I lie tran.%Initteil tliroîigl tige
latter wcut ie cablit 4.9iQu Il.r. Butt Decprez bail eiiployeîl
a xnoton.-dytîaîto or 2")tbt VoIl, tend %vas cnîttenîud vrilla a
yield of 32 lier cent. nv of te ,)owpr *.injiartetl t0 the. îîriziiary
mnacine. uhcretis lic liai! z'lcu.lated at lte tigne lipoti ailelectrit-

i mtotive force of St Volt-, ains utotu ni n-tutrn of nt lent
40 per cent. (ef the evrgy îaitartéd. Hic bail beeti atixuolie,
inderdl, taot to oveitate the eSS, atI if lit 'ren' no'terk'î
wiiat aize or coanductar la- would recosanind, lie %licitil Say a

3-itîci coipî.r rotd. lit Mardil, vr'ien litveriiig Oie oh'
thc Scie:ne. Lectures -at Glasgow, lie sait) thîut a 12.iiict r.id
coula b.e tua le ta Acutiplisll Ille olîject pîraposad, beccause le

hit lev tlîîît tinte coîîcoiveil tlle 1osibility or employing a
a curent o! at least 1,OuJu Volts. Sir Williat Thomson iail
ait oîceL atccelite(l these views, sud wvitî the conceptive ingett-
îîily îîeculiir to liitselr, hlli geste riir lieyond lîim, ini Slowiiîg
héftq~ tlîe Ilariainmtntry Electric Liglît Colit mittee of 1879,

tis tt tiirougii a co)iper wine o! oniy ~.îcîdianieter, 21,000 t.
utiiglit lie coîîveyîîd ta a distane, of 3i0 utiles witlî a ciirnetît or
aui ilitcîsity Of 80,000 Voltq. 'l'lie tilite ntigltt coitle wlîeu such
a eivî-ni ctîîlît ho ilea!t v'iti, iaviug a stnikiig distance of
attitt 2t fet't in air, but tiwiî, probalily, a very practicai las'
iîiiiieiattî'i livSir Williama Pliainîoit woiîld lic iti!niiged. This

ws a thde tlfect thal. electricity icas cotwi'yed at thé clîcapest
rate tlîriiii2îî a caiidictor, thie cost of whieiî was such tiat the

i' 1titilr in lIrOdiVIIL thu' powckr to be convî'yeîl. It
.iîirttl lit M~îr. I eln..Z iil tant fol howedt tlîis Ian' tts tiiali-g

lus rec-littisaltOi.
Sir Wiliiain Arns.ruiig %ças 1îrobaluly l'irst te% taki' practical

V. i.i tr tliî'.Se si"'-.iiin IlIglitiig lits ]sisse ait t.rag
,ii. (liii isi îiiglit tinte, andî v% orkiii laiis laîlie atiîî s iii lich
-lîtitîl, lt'. day, hlegs% )îîr traiîSutitted. îlrouglî a mWire traiun a

s ct i itrly àu miile ti'taît roin lsis ittanisicit. The lectît.
rer Ildai!ttt îîoitt iîji tlîc- .4veral dîlijs'etî of piliitig
'i.%îer, (tlttîtg wvoiil, have, attl vvû%I-sa, or !igîtiiug hîi.; Iouse,
.ii or oir i s tt i xlet.'isitiii tai 'ttr.irclt frontî a

*tîit.... lir. of als t II 1 .is't 'l'lîie rt'si- liail lI.'eîu 11îtost
s.aîî'.actory . tiii' stlolt, of' the mianîagerintî bail iI'tri lit the0
laiîis tif a Rar'li'îîr ali! tif lalîoirer.a n ho titre wittlout pre.
vioeil$ kiioveiledgei tif lectricîtv, aîîîl thie 011i3' reltairs thiat lîad
ietI fou11(l Ilecî's-ary Veeît- oui' r!eal of' the c'oatiuîutatorge,
aitl :al occaaiontal chîanîgeo cititetallit' conîtact brîtales.

Ait iîîlcrestitîg alîjlie.îtiotî of î'le'îtric transisuiof to crates,
liV Drý lto1îkiisutti, %Vat bhtcsi ini chieration.

>nougt thte tîuiiitenou; oilier aîî-Iî]tcatiolis cf the electnical
triîisiiî'soi o! I)ot.r, tlîat ta eeitricaîl natlways, first exli-

lîtte ti ly Dr %%'rîir Sit.îîtetii, 'aithie Be-rlsi Exhîibttin of
11,79, liai) eceateil mtore tîaii oriiat' pubilic attenttin. ]ni it
tht'. .'îîrri'ît îîroituce-l lîy :îna îî.iieîie ftxed at a cou-

vei'estt stationl taud ,Irieti b;- a stéain eîîgiiî or olltwr. motard
wa.e rouvevril v t a ilvaitîno 1)ltiel litp.tl thé ilovitig car',
i hroîglî :a cen'itral rail sîîttît'l îqoi siià lii.tn of'
si-onil, the. tîco îvitrkîttg.rails scrviîig ta coisve'> thîe nt'tun cutr.

"lit Thse liai't-n OtU( yard-; lois, of «2.ftt iage, anti Ille
tîînîi-i n'.r sî'rvcîl it,; utitrlta'at. of carniîig w'yptrti
thirotigl tilt- rxiltitint eaclî Irais. *17i1- %ticce.%s of tlîis expert.
tut'lt >o--I le.) te the iaving or the L'cuînll ine, in Ntlil
both rails n îrît lilact'sl itpssti iiittl:iti iig %lt-i pter:, su tlîat thli

cite "trve-ti a., tht' di,îvî'taiir of thle teiirnte fronît the pois't-r
't.itiî o ti îiiivitg 4-Zr, alitu tItie Othpi for e' uiiI't'tilug tile
nî-tîtrit ",ircît 'tsuit.' liai' n10 aî" tif 3 f'î 3 i1101111!C, îîvas
%va, 2,511 y te nls itîls îgti alo s voli b>' two îlyîaiti.-
ittauîit's. lcvili %il u aggne-gautt' eunriu't of 9,000 Watts,
f-qual 1 12 iii I-- t liai! tis' blîi Ini Colisteilit Oliî'nt'h silice
th ii th ofr 31av, ]$%], andt liai! lîcier f.ailci ini at'cniotilîhîslîiîg

u talvtrstVuc. A lia'it. a ii îîtrlt lengtlt, but of 4 feî't
~inî.-lt giaîge, ses îstahihisliedtl b a leî'ttîrr ait Pa-ris lit con.

tteri':o titt tii Eli'ctnie Exlîitttioî 4éf ISSI. is thit c.Aie
lîso îu;iielcîiîîuctors tii thie ori of liolînu talb a3 with a
louituinal blit vtitr .gloptud, lis,- voiilae.t lvIn'ig ilaîo liv
tii-taI lict ho. ir ii-nî titroîigh hhit'se i it s, aidî ciiiictct

vrsith the' tlîsioia'ieOtt ilie îîtnî'îîîg Car liv îoîîîîer rolteai
)îibt".Itg ibirougli il. roui. Ou1 Jîi s hiii Sîiô*stig' Vert'
cosvîtvt'tl 'ivitliin h Uic shrt lwnridtl îîf tlirt'oe .''s

.%ai i 'h'eîic tratitwav, g; tileis iii leîigtit, liai) jîîst beî'tî ccini.
pletîl, î-iiiteritttg l'ortrnsh i vitiî Bush M'îill.,, t thet tiontlt o!
i rlatisI. ta lier tinstallationt o! 'islich the l,'ct-inr 'ias aideti hi>
Mr. Tiaill. ais Eîigiiie.r cif thie' ('omhilaiy, liv Mn. Alcxandter

Si'iî~allau lIv Dr. E. IHoikiltsson. neit.rittglslinn. lit
tliez ilishanri' tIi.' tut, rails, 3 fort nasr, wet' tint ittsthateîl
froîin lit. gloduttîl. liait ti-ene jciiid el''liîl> attranits o!
*rîIw'r sa ,Its ii foritie- the netint etculînt, tlue cunrtent bcing

t"tuîv Io liseh car throuitli a T irait ptlaci'il itîint blhort stan-
ilard-, %11.! iîstha ,'î ' iie.tîs ouf instîlite cuIts. For tilt

lîe'it the lnuer 'i-a iroeloc-ti li a tteam etigilie ai. Pot'-
rhgiving moîtioni ta a shitn-int ntttî dilanto of 15,000

W'îits 2qi i.p., blit .- înnaigelieiits uvre Il kîogrcas to ttlize
au. xefî o! aîîî)î)e pov.tr ttî'ar llttsl N1ulî, by tiusor It

turlhiiie of i ii'. ecd. tînt in rotir>r 0;f cr'ctioîi. Vie'
tvarlitigsçlnech tf thsîs litsse %%ais nreteel b3' the licantl o!
Tratî' toe1 itiutiles% ani luît winchl urp- readily olîtaued,
n)ltîinîtgli the Mrdicîtts o! the huAi wcre dee!idcglly Iîttfusxoltnable,
iaiehi-isig aus inclinîe o! 2 allit., in leîîgtl t a a graient of 1
inî Is. it was itutti'd ta extciîd tic line 6 muiles bcyond

I.ilIril, VKI.



AND THLe INDUSTIAt ARTS.

Btth Mill-, iu order tu jina it ut Dervock station with the
north of irelandlnra-ug raîlway systena.

Trî electrir syqteiii cf pîroptulsion 'vas, l the iectuees
opinion, siitiaiet:Iy advancedl te assure lirsctical success under
buit:ahlt circuinstauces --sucla as for siiburban twraunuyp, ele-

1 vated liges, sudî ahave aIl lhues thionigli tunlnels, %lich taliq h
i Metro;mniitait aitld District lilwvays. Tite advantages wvere

thar the' weiglit cf thle englue sn destructive of powrer andi or
titi- plant itst-If iii éîtartiitg aud stoppingq, mwanld be saveai, amni
that perfect iîiiurguitY froue. iroduets a! couîbit'ticu wotnld lîte
itîslîreal. Tite limited expera.uce at Licliterfelde, lit P'aris, aud
ivith another elcctric huie cf 765 yards lu length, aud 2 fect
2 inicIes puage, worked lu conîteetian with the Zaukerede
Coliery sauice Octaber, 1S82, 'vere extremely favoarable tn
titis modute of propulsion. Th(- lecturer hoivever didI nult advo-
cale iti pîrospective albplicatioîu mmi volupetitieut waith tht, lnae
mlotivt:el eite for min ligieac siw Foi traatitv-vs 'vitiin
lîopiilnv djistricts, ti isutati:(l conaductor invoiea seraionts
diihieuilty. IL wvould be morîît advatîtagecus under titese cir-
cuîttstattces to resait t,) sceouzdary batteries, forining a stnmr of
electrical eneigy carrivil guitder te seatç ef te car itself, anda

Iwoikiug a dyitawo.ittactiiue counecteal aitit the utovitig %vlieellS
iby titcaus oi beits and cîtains.

Trite secotîdary hattery aras the ait]% arailable limîans of pro-
paellinq- vessels by elcarizal power endî consideritig timat thiese
batteitaa itig.lit lie matie te serve te purpoee cf keel îîallast,
tha.irieight, whilihasstl coîtuaderable, aronila Dot be objet-.
tiîmable. 'l'lie secoitdary battery vras tînt ait vrutirely nie%"
eaîtt'eptiemi. 'rite Itydro&eit gas liattery suggested by Sir in,
Grave il% 1841, and whîicli %vas sltown iu operatioit, realizcalil;I
the mtost pierfert unaniner tite camia'ptiomt of bterage, only that
tue îaower oletained freott it was exceedinglv slight. The lec-
tier, lit %a'nikiitg apait Sir Williamt f.revc' conception, lada
tweîtty.tive ye4ria ago constructeda a battery cionsf eal

Ipowerin stal-.stiatmtiitg paonos carbani for plaittimnu, mtttpîeg
the mne wih a recipitate otedpîreoxialized b

clîtgtîg ctirrcitt. At tîtat tigne littie îtracticsl inilportauice
aUaclzi lt<wevei te tue sahject. anal cveu whcît Planté. la

S1800, îrodtîceda lus Nec-iîtlary battîry, conuposeal cf lead 1îlatcs,
poeroxialîscal hy a l:r1 t currî'nt, little mate tItan qicist-atifir
rursitv wotttexeitetl. it aa cîtly -,itce lte alvaamîmto.înitltte
11-111 hecotlte ail necnmplislied tactr, that the iutportalce cf tluis
inttîe ni starimt"- terv uda becomr cf iractical igpertnce.
and great crealt 'vas ie to Faillte, te Sel otu, anal te ý ocdutar,
for ptitttmu titis vahuable adhditiona te hîractical science in
available fortas- A qtmestinmt of gre'.t ititeret lu oetatectieat

J riti the becondiry taa tel% liîd in'rtcet ifs peratianetice.
A frar liat buta expre-sedf by zuamy tîtat local) action wcalil
-4001 dlastroy tîte fai-ric ofcinîtch it 'vas eot 1 <.,andi ttat te
active burfaces %vould ha'coule ceated -lût stilphatie of lestl
1) et.u-ting suither action. It liait, hoivevzr, lately beemi ;roved
lt a plper ra*ad hy Dr. Franklandl hefore tîte Royal Society,
rorr6iîoratéel lIb simultauecuq investiguatiauts by Dr. Gladbtai't
saI r. r-ibe, tIat tîte action of itTîc sccouidary- latterv de-
petadea esscutialiv nîton the alternative comupositian atnd de-
coatîpaso.itior of sulîthasie of lesad, NvIiiclt %vas ilkerciore tint ai
eucauy, but ste Iîcst. fiiena te, its coutinneil action.

lit concluision, tue lecturer referrcd te electule nomenuclatuzre,
anda ta the uleans for luaaunring sai rcarding the passage cf
clectrire ttergy. Wleii lite adilre-,.ed tIse lirilI Associations
at Sonîutmpton, lue had vrintureal te t.ngeest lave electncil
atit adç dit tioîial te th, se addrésseal at the Fl.ectrical Cougre.as
iii 15a1, viz., the Watt aud tîte Joule, lu culer te complntt
tIte cîtain of nits couuectiug the clectrical witit neciaiical
ù-teigy anal aith te ic iit-qunîtity of tient. lie %vas gîsad te
fini titat tItis suggestiona itd mnet with favorable reccptioaî,
esp.'cialîy tlat; o! t te Watt, ivbicla n'as couivelnieut for expies-
sitig li atm inttelligibile Inauuuer the effective powerafa dynamîo.
mtachinue, anad fer giviug a piccise tda ci the itumber of ligh's
Ar e.ffetive potver ta be realixcal by ta curreut, s welI as cf thA
iclgilie powrer :aecessary te drive it.- 746 Watts reprùeted

Fitaally, tIsa W&tt-uuttr, sil instrtumuent reccntly 'leveloped
by this firn, 'vas shoavu in eperAitic. This cousisteal siaphy
cf a ctil of tLiiek cenuactor sauapendrd by a torsion %vire aîad
oppoel laierally te a thick coil of %çire of laiRh resîstalice.

[ig cuenmt teho ntexsured flowed timrougî bctb cola in
uarIl l circuit te elerpeetitgit qnatt ressible
A Ilprea sud the ather La ipotenitilxîesieinV t.Thei joIntatatv actio exrs e tîeefr Volt-Atumprcs

or wats wbca re Mdsa oW mpon s sc-ae oi equsIl dIvi-a i Ionits 
teeor l

Tite lecture was illustrateaby experimentsl, and by autme-

roun diagramsand tables of results. 'Measuring instruments
by Professera Ayrtou and IPerry, hy Mr. EdiqOil sud liî Mr.
Boys wvere also exhihitedl.

ABSTRACr 0F MR. KENNEDY'S REPORT

ON TIE i)FI>t'ESKse 0FP TuF $11t!' CIiASI. MOrîts NTy.
ItEAIL ANP Qt'F.BEC ASt) TUF DRiEDOGn3 I 'ifIARBlOtJt

0F MONTItEAI.. (FIe.. V'ACF.OS).

The places at wilichi the largest quautitios of work have
bceu doue during the year are Cape la Ruche, Lake St.
Peter, Conttecoenr Channel. andi Pointe aux Ttembles en
haut.

The folawing are the chiier detuils
Casp la Rade.-At the close of 18S1 a cousiderable part of

the charuel liait been (lrealged ta '20 feet, a tinait part to 23
feet 3 iuches, aud the remaitider to an average of 22 feet at
ordiuarv low watcr. Puring: the pust year the whole was
deepeneal te au average of 22 fcet and then psssed over again
tu clear off loase shale andl boulalers, after whieh about three.
fourths of the channel was tested te a clear depth of 21J feet;
anud the re'maincter tia sdepili of 20 feet 9 inches at lowost wster.
Tite hreadth of chantiel eut througlî the rock is 300 feet. At
the lower enîd the hotilders are cleareal aay ou the southt

aieso aes ta, Rive a mucis 'ider entrance. Total shale rock
ansd boulderslifted, 33,567 eubie yards, costing $32,314. or 96J

Laîke SI. Jer.-At the close ef 1881, there remaisiea te be
dredged iii the lAko about là miles of the fuil breadth of the
chanjnel above %o. 1 Light Ship, 1 8*IOth muiles ef halt the
bredth just below 'IN . 1 Light Ship, suit 2 miles of of irregu.
lai ctitting at No. 3 Light Ship snd the Nicolpt Traverse. The
materisl iu the simais of the Traverse consistedl almost entirely
of Rand andl very toughi eay, with many houlder', andl the
rork-.worlclug drediges 'vere etployed iu its removal.

Dredging wax commenced in the Lake at the opening or
navigation with four dredges, anal mn avaer te push on as rapid.
]y as possible, two <'f theni wove worked uîght sud day op to
the conipleticu cf the wcrk lu Augaîlt. Tite extra expeuses in
preparatian auilu boatiing the crewa a'ere vrry cnuisiderabie,
and ou the other hanal the weatmer prcved so exceptioally
storinythat; the drealgers lest nuuch tinge, anal the tvurk they ac-
cctuplished 'vas net greatly in exceits cf the rate cf day work
aloîte of crdiuiary-yettarilthat the ccstofthat ihich 'vas douie
'vas cf course incresgseal in iuvitrse ratio.

The line cf the finisheal rhanuel is the aine as that of the
20 !t. chaunel, with the, exception of thebenal at No. 3 Light
Vessel snd the liue oi the Nicolet Traverse, bath ai which,
weire movegi considerably te the utorth iu eider ta economnite
work, aud ta secure marc raot for vessels whieh Wight bie car-
ried out cf their course by crobs eurreut.. In the atrsight line
above 1a Light.Shilp andl beloar the White Bucy, thue
breadtbà la 300 feet, iu other straiglit partu aboya, No. 3 Light-
Ship it la 325 feet ; iii the N iculet Traveràe it is 450 feet, and
nt the bends conna.cting the straigut hunes it la geuerally 450
feet. lit makiug the st cut for the 2t- feet depth, the bottotu
ai the long Pools opposite Vaniachiehe snd at Xo. 1 Light
Siuip 'vas rrached aud their grast value in reducing the quang.
tity ai dredglng, aud in fiarushing ae aucharage sud turning
pl1ace for the largest ve'ssela, vill thereforc net be availal le la
fature deepeuiug.

The qnantity dicalgeal in the piat year 'vas 557,ff5 cubic
yards, uat a cei t of $41,496, or su average of 7.44 cents lier
yard.

ConItreSur Clinet.--The dtv-dging bas causisteil largely of
the renuovalof that topsoritial isolatedahoalatnd luimps fand
la testing snd iu cleaning lip some places previonsly dredged.
The bresdth of the finished clianuel as it stands is 300 feet in
the atraigbt p artnd 450 feet at the bend ini the mnidalle of
thermain cut. Thue beud at the julitiou cf the main cut wîth
the 'vide %vater at the south aide of the river ia made by a curve
ci balf s toile radius, hast the curreuts are such thatit is felt ta
b. toc, quick a tara for large vesse], and it .4 therefore much
la ueed oi beiug etusea off tu about one or li miles radins.
Quansity aIrealgea lastytar, 67,871 cubic yards, costinig $11,S86
or 173 tenta peryard.

Pointe aaex-Tremblei ta Longue Poink.-The dredged chan-.
net 'vas exteudeal up te deep 'vater near Longue Peinte ; thoe
bend at tht bead of lle Ste. Therese sud the lino of the Pointe-
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v.a.râo ù aux-Trembles lighta were flnishied, snd the piece of rocky dredgiug lopposit the 'village was taken out aud the ba-anel
-.. u..~î ~ -- ---- enerally wus tcsted and coinpleted. The minimum breadtb

i 1  -
~ in t he iat raigh t d re dgi ng i a 300 fe et w i th a u e nl arge nue nt a t

the bond ta 450 foot.
* ~. -Quantity dredged, 102,074 cubia yardls, clay and 8mai!

boulders, costing $20,869, or 20.44 cente per yard. and 2,820
cubie yards rock and overhanging grave! aud bouldera costing

-. 82,160, or 75.8 cents per yard.

.~ - .~ t cheage.-Oppoaite the lower part of Hochelagla, or about

i I water of the north and south shores of the rivers, sud tbrough
Ithis a chanuel of 450 feet 'wide was mnade with dredges snd

cuble yards, costing 0,620, or Sl.31b per yard.

I Monreal.-The greater part of the main channel through
I the Harbour was tested sud run over by dredgoan sd cleaned

cf boulders and aniall lumps. Quantity drdd, 80,912 cubie
yards, costing $32,069, or 38.95 cents per ya'r

I - Abstracts of the quantity dredged at each place sud by eaoh
C.> dredge, together with other information as to the work, wilI b.

LJ II z found in the annexed tables.

LsJ ~ ~ , gCOST 0p flitDoio.-The coat of wotkiug tue dredgiug
I plant for the pust year bas been iucreased over that of other

CY.d.: recent ycars by further advauces in tho cost of labour, fuel
% *..~'--'~ 1 Iland 8toresand by night work on two cf the dredges snd their

Ili tugs. Tho quantity cf work doue in cubic yards is on the
>..other baud much redlucell from the fact thut the degn a

for the maost part merely cutting off tops cf arnall* isolated
shoal s phread over great leugths at the margin cf the larger

CD ~area cf ground for sometimes ouly s few atones sud scow laus

2t- cf earth.
The total ainount expended fur the paut year including

-~ ~ repairla, outfit, fuel, wages, salarie, i.ranud every ex.
- ~ pense except interest and depreciation of plant, was, for the

Ship, Channel fleet prpra1123 ud. fer the, Moausl
i HaLbur plant einployed in the chiannel, $20.981, or in ail

% $172,204. The quantities dredged tro 801,837 cubic yards
g.aJ ~ aeartb, etc., sud-17,398 culuie yards rock sud boulders, making

U4~~1 I !~ ~an aggregate of 899,235 cubic yards.
Li.1g '~.q Thre inesurenrent cf the quautiy dredgea la by tal*ty of t'he

CL soows, wlircb, when filled level, hold 80 ta 150 cubic yards, for
the ordinary sud large sizes respectively, but are reckoued si
60 sud 120 cubic yards ench, toa show for ixuperfeet flling.

g DRzDSizo ?c."r.-The 'wotkiug plant ouiployea consistela
g cof the foUocing easela:

Tbree EleSator Dredes for worcini rock. -Nos. 10, Il&13.
__-Two *,~ for eartb, &o. -Nos. 3 & 9,Sgraabucket».

g Tw -Nos 8Tw2,em ukes
.~ " Tbrte ta four Effcu Draes, dui part of aeason.

Eicht ta ton Serow Togen.
a ........ linus. g .nd..

- Twoiqtone-liftu, Bafs
C> Fi ve B argesa (ces. te or. ri ïpeà>

E One boat for boarding night croaL
g ~Xighteah heDer bottoraco.
tgThOOoOItat oows.

C>-.~ Tire'elevator dredgcs, which constitute thre Ship Channel
~ j ' ~ , ~fooet proper, commenced wcrk at dates between April igth

.. ,,,.~.,~ -ic~ * ~ asd 24tb, sud continued work until dates between; November
k- i8th and 3ti. I)redges 8 aud 12, aud stoue-liftir No. 2, to

1 i~ expeite thre work, were worked night and day froî& 29th April
- ta lOtir Augustl sud fromn 1Sth May ta 23td Septenrber reapea.

,~from the date cf leaving winter quartera ta tuat of returning,
and 'ounting a night sud a day an thre night snd day dredgea
Ms two days, was 180 ta 191 days for thre dredgea which worked

~l woretm for ana 28 aintsd t2re aggat for the w whol.
g~ore for daym oana sudh ;8 sud the dsagra for the o whoch
g sneveu during: the muonc waa 1,504 day; or au avea of
g ~, j214 6-7th desaeuh.

-n--t- _-VThe nominal working bours during the long day8 of amutîer
are 12 houra for thre day dredges, aud l honteaper ahift; for tire

aintsd day dredges ; but thre aculdredgug time in re.
I ~duzed by short daya in sirtour, esrly atp on 8aturday-*,

7>rL%'off time lest in atora, chasnga position%, =dea e, repair and
delays of &U kinda, »0 that e tinie 4uting whieh the, drtdge
were actually dredgiDg was 10,339 honte, or au Average eof6
houm. par day for he whole seascu.
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SKETCH SHO)WING [ONGITUJDINAL INTERNAL

PIPE CONNEcTrED TO 81.0W-OFF TAP.

SKETCH SHOWING ScUiM APPARATL'S.

RECOMMENDATIONS WrTH REGARD TO TREATMIENT
OF SCALE .AND DEPOSITS IN~ BOILERS.

l3y Jout WÂV.ucn.
A4 purfcenZ stipply.<not distilled) wonid per se insure dlean

internal surfaces, witb, cf cours; a correAponding economy in
the amount of fuel cousumed, sud the saving of Builer dlean-
ing, tho cost cf whicii is a secondary consideration.

ThIis desideratuin is, in soin. maes, flot to be had ; in others
it la deeined tac ocstly when a plentiful suppiy of an inferior
kind la te bc bail for the. raising, or froua the adjacent streains.

In niutteen bad feed waters out cf twenty, soda is the. btst
ncutrabizing agent, and if properly applied, wiII flot only assist
in the. renieraf of the sc.al area.dy formeid but will prcvent its
accumulating to aniy very injurions extent. It ii in this latter
capaciy that coninon, soda i8 the znost cificacions.

The description of soda used is gonerally the washing cr78.
tai, and soda ssi. Caustic soda should nit b.e introduced into
any boiler whilst at work and under the wcrking pressure, but
its application l.s invalcable wiiero the water cau b. allowed
te evaporate frein the. raaniole for a week or longer before
letting off for çdeauing purposes ; it la mucl i ore costly than
common soda, but may b. pnrchased wholesale for about 2d.
per lb.

M'here simple soda ia used, it frequently happons tut the.
soda is put in injudlcionsly, little or ne bonedit being derived
froni its use ; in tbis way-After "lboler cieaning," a bucket-
fui or two ia thrown ini before screwln down the Manhole
cover. After on" a' oknti whole, Ur muont cr the
soda put in, bas jaasod away with the. stean, or evaporated,
liaving had very littIe time to do its worl, cf disslving the
incrustation; tis method bas aiso au injurions effect on tiie
cylinder itn& valve facSa-tii. soda Ileating vp " the tallow
aud other lubricants, leaving the. surfaces dry. In sucb cases
the soda solution is toc streng.

A method which has beMt adoptod by many firma, for the.
prs ntn sd reninval of' incrubtation sud wieh bas been
ateddwith Very hentficial and satLfktctory -resuits, ls as

folews :-Au injector, or, better stili, a donkey pnmp, attach.
ed te a siall tank or ve~.e, containing sorie. 50 or 60 gallons
cf water (in which te inix and dissolve the. soda) is laid down ;
when the soda is tlîorougiîiy dissolvedl in the. tank iL la inject.
ed luto the boiler, aitr the engins bas been atepped for the
day, and when evaporation lias ces-sed. During tii. night the.
soda is sureiy and slowly doing iLs bencficial work. lu the.
morning, before nything is distnrbcd, (rensing the fires up,
ntarting theengine, &c.) and before circulation bas commenced,
the blow out tup should bc opcned, and the water level in the,
boler lcwered ý te î. This should be perseveringly atteadet&
te daily.

In Lancashire two 1lued, or other double furnaccd beilers,
on interrnal bloiv-off pipe 2 te 2.1 iuches diaineter oftcrouglzt
iron, je fitted, vitIi mauilleat advantag.-, the. wbole Iength cf
the bouler. There s9honld be perforations or 3lota on the under
aide, next the sheli bottoin .'ý te 8 broad; ln the blow-out
orifice a wrougit; itou bend or elbow pipe is inse rtoti couple&.
or jointed Lo th. longitudinal internal, pipe. Wben mnade ut
witi sc"e or deposit, Lhe viiole pipe cent b. ýdrawn eut t"-rough
t2h. mnd-hole docr,.and tiiorcuglis cleaned, wbich xaay be don.
by placing oser a lire. For tis resson wrcuait.irn. a Bpe-
rnerto tea-iron fer an internai pipe, as with the, latter motal,
the scal, eam oaly b. removd freon tiie insido by bcring. <Sec

The. qnantity cf soda Le b. put ln varies with the, size cf
bolier ; ý5 iba. .aily beinq stficierit for a boler 28 0 by M'.
This may b.e iucreassod with bolers f.d with corrosive water,
the. soda neutralizing the acids contained in the. suey.
VJhore Econemnisers ane fitted the solution cf soda sbtould b.
passed, through, and tiie bloir-off tap, nsually fltt.d, re&u]ar1y
used once or twlce dsy. The.us. cf Scswmer and tii. b

mý
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blow-ollr tain sliouid be loft ta thie ougiiier lu charge, beiteg
quitations roquirieg greater care and caution than la usualy
suposcd.

'3oda îs foaid nfter yeari et liraeticdt experiezice sud ob.
servation ta quite sliliersede auy Ilceiebratped ati'incrustator"
aiid Il Boier Coinu1 ositio,' Iluad iï mare oll'-ctive sud reliable,
nîOdlî chesîter, and quite hiarmnleis ta any bailer pisate. Il Boller
Coin positio i," wlîich atîaweri well with sorte water, woid iig.
graR'ate an existing evii ini otîjers.

Blow-nut taps are freqttently met with wbich aro frontî a
varieîv of causes, ilnoperîcive tii'l1 tsafe ta use when ateangu la
ait. Anitigst otîter Jefecta la the ab'eee af %vaste pipes andi
taîts, connections te draie4, in ii iv cases maie ot two difs't
reut inetalq, wlhîcli nfter beiitz apenied, are hiable ta stick fast,
frcnt ueequad expansion. Sticl taps ashould be greplaced by

io-leru bras îihîi taliý-.iiiîd regularly tised.
A gootl Seutiiiiier ja a î'aluiable appendige ta aitl Bilers fed

witisgreasy or inuddy water, front wltlcb de 1îjsitq forni rapidly
on te pliates to tie serions deotrimiietît sud efliciency cf the
Boiler. A sketch cf this apîtaratus i8 thiewîî oit pa.ge 109 and
thp followiug la ant explagnation of its action.

,'I%) ia a trougli 1pa.s4itg ztlotiî the etitire ioiigth of Botter on
cile side at tlîe iater iei'el. Wiîen te wateris at the level *tu.
d'tcated by the fixed pointer (11) te front of thte Boiler, the wa-
te'r is jîlsi avec tItisugl , tit'.ý, b%. olwîîîug cock, (C) the
elitire suarfa -P of tht e ta neuiîîeed suid 1, pssed tlîronglî

(nu11î D) te drainî, riddin-g thte 11,ller of niecl tlîat otlher.
%Vi Mould settle and forti atdeposit uipoît the. crowu ut farigues
alud bettoîtu of %Itell, iuîiîeding thte free lbtïsagq! or lirttansd
inîsolvilig sinucli labour ini reiîuova..

BASIC FURNACE LININGS.
I .ppears, froi a ret".Ilt piîî'r j'siliti liv Iuig.!iatg ali'i

telsntautn iii DingZcr'sIZi"h.sd~ Jourigal, that -;o-la sud
1 îot.ash carbonsates are ut',el :iiste:d of thte corres4poiîdiîg chIa.
ritîca af thîtoe utetals, aiur chlat th Iti uraidty ai thft liing is
qaid ta ba iiicrea'.î'dq Iy te addition of cryolite. Tie follow.
ingiimodification of the agnat m-t!todi cf preparing the linii
lias, been otoiid ta an.%sîei adintrablv .The raw or calcinel
nias tes cf linte, dolomiite, ar magiî-itî are- grouid aud mixed
witlî the flux ; the mtixture is theni burint t s tlInýt and worke'l
ni) iîtto brickP, dit, *Iust beitie ret,Iered pit utic witIt tar treateti

:1i 3 per ceîtn of flux. Miîen tilt fluîx la I te lt'it aikaline
,alotates, groiut calcitied 1.hos1uh ne or b.îtba',witt the

addiltiont cfa ft'w lier cent cf tIi aîkatin.' carliates, are ts'utd
it thîe preparatioit of babic brick., ittuie., kc. Attitréi states
that the bas-ic niasses. arc ta hi' burnt alt a 111-01 terupieratitre,
dlipu îoun.led and grotuud. antd the îîow.lr tiges obtatîtedi sa
forîtîed it brck y the adlditionî of freshly uîrepared lime
itiîphate. Two lier cent of the. ligne suiphate sutli 'ea te forte a
pîlastic ntaterial. llstsig piroposes te uSix 4llomitic Iint-stene8.
either in a crutte. c-,lctttedl, or linitly îlîvigled faneu, witli frnn '2
ta '2 5 per cenît et crude boracîti aciti, or ;;. lier cenît cf tuIged and

Y (ouîîded borax. Vlie mixture is u9ed iii a dry or wet condlitioni
or liiig turitia' or for the preparatin if brick,;

&'îccer'ing te the. Socie.ty o! Misses of ln' au.l %i l lietisli
St-el W'ork4 nt Ruhlrort, lînttîetote, free freint magiieala, con.
uâing îlot itori. tîî.î fronti 15 te '2o pt'r cent of silicie acd,
allinirua, irait l ,' and tian'igalieae oxiti say lie ît'ied fer
tige prelîaratioît or bait' listingas. 'rlite quintity of ircît lixide
preseitt shîoild îîot exceed î3 ler cenît. lt waq, further. fouîîd
that pthosphorîts cai% lie got away in thse slatg wtitout thte after
llow, ty the uqe of tluoir'spar equivalegt, tn one-teuth part et
the triliaitir lime phiosp)hate farmed. lise'tad cfflo pr
alkalie.", aikaline eatrilt-. or î'ryolite tnibv be used. Thte deplhos.

I îinti?.atioli is ao ell',cîc'l by bInwviitg air iiîto a reverhgeratory
ti trieace liaving a bastc lîeartit. luuiiteiliateiv before thse inîtro-

Iduction cf dît' iittalu itto thé cotîverter liueil witlî basic bricks,
.it is rcatinteîtded in nal lintep or a mtixture cf eijzht parts cfjlinte andI eup cf terrie exide. TVte mass is heated and air binwii

in for frai» six teuc test inutes, %vlîen the coîîvtrter is eitptied,
and thte trneta treateti 'sitit a tui\turi' cf frontî twn ta tlir-t parts
of lignte nudt oic part nt terrne oxide tree front sjiieic u'id. Vite
quatitity cf flux itn the, lir.t bl,îwiig aittittt ta twice thte
weigbt o! silicîun and î,ohoitîs cottiie, ini the original
cliar'-e whte the quniti usi'd tii ché s,'cai,, op-ratiot (leiend-;
on the durahility nl te contistrer. 'ite ol'jtcîet the additiont
of the scond flux ia te cbtatin a slag concaiiting nmore thau 36
pier cent cf fine antd inagnesuai. Th'le basic flutx lii,'y be reptacaîl
partially or whafly by uaiitest- ores, cryalite. fluor sitar, sud
caus-tic or curbouated aikalieca, svitle phosphorite'or bone.bhck,

5.

înixed with oday Or asphaît, ln used as a lining. Atter the de-
carburation or the iran bath, the exoxidation of the rentaining
phosphorus in effected by the introduction of axidizing agents,
as ferrie aud manganie oxcides, into the iran. Thtis opîeration,
takesg the place of the after'blow.

PILE DRIVING BY DYNAMITIE.

lu thie course ot executing soutie mnunic.ipal worka at Buda-
Petstît, the piles already drLyeu were reqtiired ta stand a greater
loai than hiadt been originally contetnaiated. It was, therefore,
necesigary ta test tlîei, and drive still de eper those that yielded.
On accotint cf the eKp 3çts of bringuiig a pie.driving machine
saccessively river escli pile for s0 flittle wark, it wus determined
ta try the ell'ect cf dyna mite ; sud the city engineers applied
to Colonel 1rodauovic, of the Second Rtgimetît of Atistriau
Engineers, ta carry out the exporiiiientit.

According ta the JVudîen.sckrife es Oesterrfdiciischci& luge-
,iutr ui Arch-iQeken Vereinîs, the piles wert zut tiquare, aud.
a wronght.iran plate, 15 inches in diameoter and 4g inches
tbick, was placed on the top ofeach. On ils centre, aud irrge.
diateiv aver that of the pile. was placed a charge of No. 2 dy-
naraite, in the forra cf a cake, 6 luches ln diamneter and three-
fq)urtlts inch tbick, and weigiug 17J ounces avoirdupois. This
%vas wrapppd in parchinent paper, covered with clay, ana fired.
Tho îe tfect produce'd was faund on an average ta ho equai to
ligre blaw-, frai» a 14ý-cwt. mnkey falling froin a heiglit cf 9
teet 10 incites. The ireu plates stood froa twenty ta twenty.
four explosions. The system is net considered applicable tu a
pile standing cottsiderably out of the ground, but Baves a great
.'xpense when piles alrearly driven have to be aunk aelier. lui
tlîi, country gunpowder lias been usged for mny years, particu.
larly in i'hiladelphia, for pile driving. thougli cuîpioyed gene.
râl4y ta drive thîe itonkey upward. -EFx.

Tuî tî srM.tuî Foit JoisT.-It ia claiîned by niany
Ibuil.r4 tliat wood joit3, encased in. plaster, are proof againat
atiy ordinary lire, antl for nîany reasons are muacl proferred by
thet» te the orditiars' regol.itioii lire proo! iron joists. Stvips
are attached te ttiejnista-, over tîtese strips tran are tant and on
tItee the planter is sprcad. l'he theory la that lu any ordinary
t'ire these joista tlius treatetl will be tire proof, aud only wlien i
thte lire lias reacheli such a fury that the building muet go auy.
wiy will they be alferteid. flere contes in cite of the advantages
claîîîti'd for them. Wlien a building is belug burned by a ln.
rious lire the irou joi8t.4 expuiîd and crush ont the walbi, aud
do other dantage. r'ite wood jolsts wonid aimply be burned up
withau, injuring the walis at all.-Lumbrnut..

l'i.evAT O F<a. RAILWAY TiE.-A few iuteresting tacts
are publiblied in the Huglisl journals, siîewing the relative
value cf difl'ereut m,.tlodas of înjecting railway ties. Upon
the road frontî Hanover aud Cologne ta Minden, lir tien inject.
ed witlî cliloride of zinc r..quired a renewal of 21 pet cent.
in cleven years ; bireh tics iiijected with creosote required a
rt'îîewal of 46 per cent. at thu end eft wenly-two years ; oak
ties iijected witlî cisloride of zinc required a renewal cf about
21 per cent at the end of sei'enUta years ; white the Baans
kind of tieât in tîteir natural gitate required a renewal cf at least
4q per cent. at the end af a like perîod. The conditions in
euh cf these cases were very favonrabie for ubtaîning reliablot
proofs; the sub.,soii ef the road was good ; the non-renswed
ties 4bevied, wben eut, that tlîey were in a sufficieritly gae&
state ot preservatian.

Upon another hune wbere the oak tics were net injected, it
watt necessary te renew the tuns in the proportion of 74 pet
c.'nt. at the end cf iwelce yearà ; these sa'ne ties înjected wlth
chloride cf zinc required a renewal af only 3-29 pur cent. at
tii- end of seî,ea ycarâ, white such tien injected with creotata
required a reutiwal of only 0-09 per cent. at tige end cf six
y exars.

A TUNNZEL WHICH IS NOT A TUNNEL.

Thei eurins plîinonsa cfia t1innel qo Iilling its.elf un as te
restit ail efl',rts tu opent it iý reltortel front Virginia, Nevada.
l11 C.sstle District, at a poeint about five miles uorth of that
city, is a tunnel that may be caletI an ex-tunnel. It il. a
tunnel tigat renxonstrates agai'ît beitîg a tunnel. It waa tun
about four yearggago itoiatîe sidle cf a steep bill, andl was erig'
inally about foony feet tei length. When in about fiiteen (att,
the tunnel cnit ite, a soft, swelhing Clay, very dîffi cuIt ta mn-
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age. After timbering and striving against the queer, Spoîîgy
materisi until Lt Lad beeau penetrated sorte twenty.five Joee,
the miners gave up the figlht, as they fottnd it a losing gaine.
Being left to itit on devicos, the tcunel proceedèd to repair
daniages. It vory plaiuly shoved that it teieutcd the ivihole
businîess, as its Cirât muove waq to pulgI out ail the tiînbers ani
duinî tiieru down the bill. It did not stop st that, but lire.
jected front the rnouth of the tunnel a pitli or stoplier of cla3'
the full 8iz5 of the excavation. TIhis carne out hotrtzontally
so0î10e ight feet, as thougb te look about aud Seo wlîît haqi
becoîne nf the miners, wheu it broke 011' atiti rtied dovt the
glotte. lu1 tii ivay Lt has Leeu going oit untit there tire huin.
dreds cf tous of dlay at the font of the bill. At first it r. 1 uiretd
ouly about a week fur a plugt to cone ont andt bretk oIC, tiien a
inonth, aud su on, titi tiow the iiiea are ejeceti but threp or
four tintes a yesr, yct the mionîe continues, andi to.day tu
tunnel lias the botter of the figlit by about foiar t.Ec

NitW MisN e iio i' CourmN.it, iÂ~,- n venîtion for
coupliig and uncouîîling raiiroad cars which seouts likely te
prevent the wagte of lits aîîd lineb iiow involvod iii cîrrying
on railway work, was receutly out exhibition in New York City.
Hy the uew nietbod the coupling of cars is eutirelv iutornatic

-tlîey ineet autt are locked by their owîî motion, lb neotipling
is dette by a lever worked fron the top of a freîglit car or frorn
the side of a* passenger car, and is inlctdL a mioment.

.Tlhere is no need for aiîy person to pea.î or stand Letweeii the
cars, wliere so inany have beau cruslied to deatlî. Jnstead of
the loose limîke, boita and chaius so generaily tiscd, there is iL
stout tîoolc sliding iute a socket, wlhere Lt is c:înght by îa cro,;s.
piece. Thiis creaspiece is raised or lotvered by a simple muovo-
ment of the lever, anîd the cars thus cîonpled or separateài at
will. One or more cars rnay be dropped at aity station, or teft
at a iiyiug switch, without utopping or aven aiowing the train.

iMiOvFM ixTîCî,îis.-: Aisnerican contemîîorarv
reiunarks -The Lest el * n ey~ are Inatte by inclosing, liard baket
glazed pipe in a thin w.dI co bricks. Siich chinineys will net
nilly draw botter than thos;e made in the u;ui wat, but there
will Le less danger front 11defective flues.." A four iticli %,:tll
of bricks Letween us aîîd destruction l'y tire i4 a trait b trrier,

eecîiyif the %% îk is civrelesly donc or the osortar haï
cruînbled frontî the joints. To build tih,- chiiueys with double
or eiglit inch walls makes tiient ver >y large, in ;re exjiengivo
andi still net as good as whiîi îhey contaîn tlieî'ninoti rouind
flues. To leave au air chainber botweeu tiiemu for vciitilatîng,
is hetter tiîan to openi directly jute the amoke fine, bec inse it
iviul not impair the dratight for the lire, and thera svill be no
danger of a seoty odeur in the room %viei the circulation lisp.
pens to be downivard, as it will Le occasioitaIly. 'l'ne ontside
ciiney, if there is cite, should havi' au extra air ciîaiîihr be.
tvreen thie very enter ivail and the back of the fireplace to savie
liait, a precantion tlîat reinoves te a great cxteut the couinion
objection te sucli cbiniiiey's. Al very large per cenit. of rires
cones frein defective ciitiys.

Wî~i-si asiE.l nay interest snme of our rea-leN to
know ttuat the mraxiinîui force rêcorded during rocent storins by
olîr wind pressure plates at the Forth bas Leen:20 Iha. per sil. ft.
iîpou tlîe sniali aîîd liglit plate having an arcs, of 21 sq. Fr., aud
E2ý iLs. upon the large and lîeavy one, with un ares, et .300 S..
fet.. Tite saine ratio lîolds gcod down to pre.suresî of 2 itîs.
lper square foot, and it appuars pretty certain that the lîiglier
binîts are of snch inonientary duration and of siich uetitil
distribution, tliat even a tiait sized railway bridge cotild ticour
experience ordinary aneniienieter pîressuires. Other reýsis (wi
a rednced lîresure oii a large surface have been ,sdvauce.1 by
Dr. Siemens Lu a recent numiber o? the C'omptes trendus. Ne-er.
îlieless, in this instance cf the Forth bridge wt have assunied
that a 56 ILs, hurricane wilj set qituitanoouslv cveïr the whoie
widtlî of the Forth, with a resultant lateral pressure of ni elust
tlian 8,000 tons uvon the main spans. NWe have fnrther as.
si.ined that tlîe 8aid hurricaiie inifflit blow dowui o1e sidé of thie
Forth, white a dead catin prevailed ou the other aide, anîd have
eren provided, for the twisting actin ripou the piers and lueër.
structure dute to a 56 ILs. litrricaiîe blowing lep the Forth oit-)
side, and dowit it on the other. Tu scertain what laterAl
pressure a 56 Ils, hurricane wcuid cause, wu tested, both iii
air and in water currents, a large model cf the bridge, with
cross.braciulz complote, sud ascertaineit its equivaieuit iti qu re
feet cf flat surface. Under any et the conitions of svii, lire.
sure enumerated above, combined wth any distribution of th(4
roiling Ioad, the resultant stresses up superstructure, holdinig

down boits and piers will be far witlîin the safe wcrking limits
e-s deterunined by Outr exporinieîîts upuîn the respective mna-
teriais.-B. Baker in Maire.

TIuE [EAV OF TUF, SUIN.

ffVhen ve consider the neagnificencu and beauty
which, undor favourable conditions of the atînosphero
the hsaveniy bodIies exliibit, it is a mattor of ne sur-
prise that the mast brilliant atîd graudest of thi ail
sît mull lîavi attra(!1ud au-1 rivettod the attention cf tHe
earlicst plîilesopisors. Accordingly %ve fitîd in the very
firât pages of the wvorldI's wvritten history under the
influence of ant oastern sunt, titat, thoso Ohaldeait Shep.
herd Astrononiers speculated as te the constitution aud
position cf the centrai Iuminary. As soon as the or-
moeus distance of tho suit %va establisheri and apprexi-
zuatoly fixed, speculations began to bc made te attempt
te vuceouut for tie source cf the enormous amount of
lient whiehi is given out by the Sun. The first and
niost unsoientifie cf these theories of the suxi's lieat,
that cf combustion, %vas propounded before any actual
exporlunents had been made as te the exact aineunt cf
lesat which is constantiy givon eut. Thus attempting
te explain and account for something ivhich was net
kuowtî, it is net te beo weudered at that subsequent
di8covery and inivestig-ation ]lave ehoven the utter
indequat ineas cf this first assigned cause of tute 8un'e
lient.

Befere vc Stits anud ex.' 'iinq the variotns theories it
is iiocessary for us tu th~ îrotighy unqleriLstd and ap-
preciate tue v"astsA8s of tho action wco hive te account
fo r.

Tite dist incs whiich separates lis froni tho sunt bas
i>sen dettriniine 1 vvith, very great accaracy because of
its imperbn'e te o ri tîss tlîis distance fornming
théir unit of Wigl~ itli tol iabie acurdcy %vo may
t4tk this as equal te 92,000O,000 of miles. Although
titis distanice iq intiuîits'Iy siali when catîîpared with
tho distance cf ini ny of tie stars îvhiclh are fainiliar
te aqtroflomers, it is %et so great cernpired %vità our
Mdens cf distance tieut ve cý tunforni ste conception, of it
liowever retîmote. 1"ortunatoly, howvever, vve are ncsv
deatiug, not Nith. conceptions and iînagiuings, but with
hara and unvatruislitd fact-. lCnowing the distance,
k-nesviiig aIse Uie apparent muagniîtude, i.tc, the cbserved
dinmeter cf the sein, it is easy te calculate his real
ulianîctor. Thîis lins been found tc bc approximntely
given by 880,000 itiles. Tlîese dietances beiug deter-
maineil and tise fact esL.iblislted that the planets revelve
round the sun, it follovs tlîat Lucre muet be saine force
puiiing tiiese pi.tuet8, enuaating front thie sun, wvheh
causesl tlqtî te revolso arotiud it. This force sve know
te Le that cf gravitaition. Agnmin the period vvhich it
tzikes the earth te raove around tIe sun is given by
the lêungtlt cf what is cailled a rnean eclar year. IL is
aise knewn that the Iingth cf this menu slar year lias
mot altered during vte periotd of r-cotded sooncl
observàttions.

It ticrfore follews that te force puilliug the earth
and keeping iL in its orb&t 18 just sufficient te do 8e
anîd îîo more. Fer if tIe suints force acting upen the
oarth wé,re morie titan jîmet siffliceut te (1o this, Lhe year
wrutd bu gra-lualIy diminialîing iii length by an
anîcunt vhich %vould be proportienate te ticis e\ceee cf
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force. lit short the carth %vouid bo graulaly ait-
proachllg the suit. If, on the cantrary tho force wvere
lesa titan just suilicieuît tu do titi', the ye-ir %voîld ho
gradually increasing ini iongth ,iii short %% slwuld ho
xc,,edinri frani the Siu. O)bservations exte'niiug aver
a groat nuinbei of vcars pro% e t luit ieither tef theso
thmugs i-i occcîing. Noýv if %ve 1,110% the uîass oif a
body whieh i., moving in a certain orbit, if ive know
tlic radius of that orbit and a4 toVie velocitv n ith
which the body is îu îviiug, ive can fi d by piià' oý iu-
a formula wveli kiiown Vo scientilic tuai Ulic force wltlîîe
is emafiating front the centre, ai. ' uhicli is j ut able to
kepl the body fioni naaviing out of that arbit. Calcu-
lating iii this muaner it lias beau deditced tlint tho
attraction whichi the siu exert.; upun o' r globe is
equal ta tlîat wliichi would bo oxorteki suipposing it ta
consist af 360,000 cartlîs rolled juta uic. Nowv we
have just seen that the di.nheter ur h Ui uu is 880,000
miles, that af the earthi is 8 000, Uinis tlie sun's dia-
mater is about 110 tixuci greater. Tito liulk or cabjo
capacity of tUe sua is ther'-fore the cuba of 11 0, or
1,331,000 titres that of the earth. liLt Uic ma-s, cal-
culatvd front tlie attraction which it oxerts is on y
360,000 tiînes greater, consequently the inaterials of
wlîicl the sun is composed nîust U muclî liglitor tb.îu
those which compose aur earth. Sloeakin- accurately
aud scientifically wue sliould say that if tlie densitv of
tue# carili be tak-en as unity that of tile suia je only. 20
ai if. as experiment Ahows VUea spcic gravity of the
eaitli is equal ta 5-2, tiien that of the sun is equal
ta 1-3. H1aving 110w fixed saine af the p)iysical con-
sttants of the centre of aur planetary systeni, wo have
naov ta detorînine Uic amount of lient which ia given
aut. In the first place, it is evident that wvc %vdo livo
upon Uic earUî. must necebsarily mako aur observations
upon tUe carth, it is thius important tUait wvc should
know %vliat fraction of tiîc total amant af lient omnit-
ted by the sun is absoubed by the eaxth. TUe radius
af the eartlî's arbit, wve have already sean, xnay ho tmken
at 92,000,000 miles, the circuriference afilite approxi-
mate circie whIich, le descrihed aroitud the sun is thtis
equal ta 314,157 92,000,000 2 or about 578,000,000
miles. The dianieter of tUe carili is about 8,000 miles
conscquently the eartli accupies about the 73,000tlî
part of the circuniference af the approximate circle
whlichl it describes around the Sun. But thîs refers
ouiy ta ane plane. Taking the area of Vue hiolluwv
selil surrounding the sun, at a distance ai 92,000,000
miles as equal ta il15,000,000,000,000,000 square milts
and taking the earth as a flat plane 8,000 miles in
diaxucter or 50,000,000 square miles in axes, WC find
that tUe eartlî intercepts tlie 2,300,000,0OOth part of
the total heat emitted by the sun. If then wue find the
quantity of lieat rcceivcd by tlie oarth and niultiply it
by thia last number, ive shall obtain the actup' ainaunt,
af heat given out by the Suu. L'y allowing the raya
froin. the sun to fall perpendicularly upon a surface
-%vhiech is capable af wartiing a L-nown, quintity of mer-
cury tUe heating power af the sua lias been doter-
mincd. Two series af observations on this paint ]lave
beau made, anc ait Paris bl» M. Pouillet with ]lis
pyrlîcliomoser, and tîo other rit VUe Cape af Good
Ilope by Sir John Ilerschcll vwitli ]is actinamneter.The resuits arc concordant and thoy -ive that Uic
auiaunt of lient received by tUe earth in anc ycar w uuld
be capable of liquefying a layer af ice entirely sur-

raundimig Uic earthi to a depthi of a 100 feet. Thise
thon is tUe amount of lient ihich falis uipon an area af
50,0Ü>0,000 square miles . uîit ililyiu0- this by 2,300-
000,000 ive obtain the total auîotînt af lient emittedl
Iý the sun. ln opcakiu , of te distance ai tlie suit it

%vas àtated thîît wea could form no idea af the vastîjees
of tho distance whiich separateu l s fran i jî. And if
it is imipossible ta forni an ides o aic disance it is
alsu equally impossible tu forui aul idva af thu immense
lipat wvhic1î lie T~'ss ieo )iilîeqt temperatures
%vhich ive enu abtaiîî art) Su coid compaîed ta his teom-
perature, tint the conipaison betwveen an Arctie wvntor
andaxi Equiatarial su inier is quite inadoquato tu roipr3-
sent thc diicece I'rs Prof. Tyndaill ,lys. -TI11F
lieat emitted by the san, if Iîîeed ta iieit a stratum ai
ice applied ta the iun's surfaco, wauld 1itiquefy it ut tic
rate of 1,:00 feLt a-n lieur. IL .wvoîld bail per ]tour
éÎ00,000 uîillions of cuhiec miiles of ica.cold wxuiter."
Anotlier eîinnt wiîiter uiloii this subjeet Sir John
lirselîell, sziys, "tLiîat the lîcat tlîrowui atît fromn
c a 'ity sqî'ili !yard of th'. elil'e ellrface 15 equel ta
Quit which. %ould be produccd by Uurning on that
squire yard six tans of coal per haur. and kecpi*ng up
coiustaîîtly ta that rate af custmpxtion. And titis,
mmnd Càî vacli individîial squale yard af thiat enormou8
surface, %liich is 12,000 times tinet af the -%vh)le
eartlî." In attempting ta bring thîe imigînation ta
ta grasp such enorînous numbors aînd statements, we
are atterupting a liopeless task, iL recole fram bunch
inuîiemmsity mucli as a billiard hall recoils from the
cueliion upon wlîich it strikes. But although thus
uîna'ole ta appreciate suchi facts tue reasaning powers
of mîîanuy (1 ni ly pcriiaps Say lnot) scicntific men hiave
fruii, tie ta tmine enpfluyed thetnives for the pur.
pose af seekiug a c",wlàii;lî shall Us a suficient and
a Possible une, to auccunt for the ecrîneois expaudi-
turc af powver an expenditure bc it reniiembered wlîich,
lias beaui goût- on at lca,;t during, hiistorie tiines witiîout
the sliglitest dliminution.

The tliearies vhîici ]lave beau prapased frani timie
ta tiîîîc, ive wvill nowv exi'nuine taking thema in order af
tlîeir age, and imnpartially examine caci.

1'mT oîîui'o TîiiEany.
his is the oldest, sirnplest, sud most îînscientific of

the whole. It caunot Uc ascribed ta any author, sud
in fact it is probable thiat muet thiiekers upon the sub-
ject tupon a first amîd staperficial exaînination wvould
prupuîînd such an explanation. Shortly expressed it
say, that te sun is a lire, difl'ering only frron aur
terrestrial fires iu magnitude andinl the intensity af
its caombustion. Now as the substance which ivc use
xnost entensively and wliich -ives us more ie hn
any other common substance je carbon, it lias been
suggýestud taL the sun coiisists, af a mass of cîrbon in
an active state af combustion. his thon, ia the firitt
crude idea wvhicli wvs liel respc)cting tie c imbustion
of tho Sun.

Before wo allow ourselves to wonder at the authors
for praposing sa un&satisfactory an explanation, ive
muet bear in mind the «Inatureofa the enviranment "
if I may so eall it, in wlîich tbey wove placed. ln the
firnt place LUe distance ai tue sun wvas not thiought s0
immense as it je now proved ta Uc; e econdly, tUe age
of the earthi was noV coneidered so great s at proet,
consequently a less poweriul cause had ta be found;
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and thirdiy these wouderfut discoveries of tise spectre-
qeope whicb ]lave rovealed te us tila physical construc-
tion of tisa Suu lhd net bean nuada.

Now ln order that Collibustion as ive terni it slseuld
go on tisera must ho saie substance withi which, thse
combiustible body cau combine, flore on otîr eirtîs
this body lu known te bo oxygen, ana it is supposed
duit tise saino body exists in the Sun, and by its9 cein-
lîluation ivith tise carbon produces tise hecat w'biclh ive
fsnd given eut.

Algain ive kiiow tisat ou pound of pure carbon in
burning se us te produce tise greateut ameunit of lieut
combinies %vii 22 lbs. of oxygen. Aise eue cubie
mile of pure oxygen wvsll Wei-Il about 13,189,l210,000
lus. AISe on every Square yard of tise sun's surface
thero is given eut as muei heat as would ha produced

i iy tise bssrning of 6 tons ef carbon pur )tour. (lIorah.
cheil) Six tons of cabou, wvill require 35,840 Ib8. of
ocýygen, and sitcli au aniunt of oxygen would bu cou-
Liiiied in a columiu onu square yard base and 14,336
yardis higi. lisus in eve-ry heur tise siu uses up a
colunin of pure exygren 8.3 iles IiIi and of the don-
Sity of the -as ut tise average utuiosphanie pressure liera
au tise eurth. But the attraction of tise sun upon any
body placci fleur it, ie, in conselquence ef its, is
very nearly thirty tintes as great as tise attraction of
thie earth upon the sanie body.

\Ve ivill. tius Teduce thû heoight of this columu this
number of tumes and thus ebtain tîsat every ]tour tihera
is used up a shahl of about -?ô ai' a mile thick around
the sun of pure oxygen. (Thsis difference in attractive
poiven is oniy mentianed, ta guard aga-inst misrepre.
sontation and for the purpose o! nsaking the latter part
of tise argumîent mare conclusive. Tise immense lieut
of te sun would probably cxpand gascons bodies se

i ssuch as te counterbalance tise efl'ect of tise inecease of
gravitation. Morcuvar as wve recado fromn tise Sun, tise
attractive force dimitishes accerding te tise weil knoiv'n

lawC-ffli :qaeoftise distance). But if tis is the
iinout ise upinene Iseur it is easy te calaniate the

asueunt used np in any number of heurs or yuars. Me
thus Iind tîsat inu 5,000 yua tise heiglît of tise atille-
spîsera of pure oxygeni consumed ivould lio 13,240,000

rtuiles higi <1.ýszmjnf tise density, the saine as thsut ivIsich.
il* w,)uid isave lit thse eur.face of the sim. If lsowever iva
»onSijier tîsat, vs pure oxyg,,en ie a meut ssnlikely Bab-
stanf. * te exist ini Suais quantity - thsat tise zolar atine-
qpItie crinsiets of tise Saine materials as the terrestrial
oe). ins fact tisat it je euly Part of the universai atino-
spiscre -- ,t assuiriptioil which lias beau msade and
whi,'iis l highly probable-thoen the lieight of tise at-
nioqphere rcquived for a pûriod of 5,0ul) years bocoines
66,200,000 utiles. This distance je mucli greator tian

rtIhe distance of tise planot iarcury, and s about equal
te tisit, Of Venus, froin tise SUn.

WVe therc'fore sea that examining the theory iii tiss
wssy (which the auther believes te bu a navet eue) ive
sire calîrd tîpon te assume the existence o! a solar ut'
nsosphere ex.tending tep te tise pianet Venus and pos-

isessing a density tlsirty tisues as great as that of tho
curt i atie sea levaI. And this immense volume je
réquired for the comparatively short pariod of 5,000

iyeare. Ttsking Croll's estimate of the aga of the earth
as 2(),000,000 of years ive must extend thse atmosphere
about 100 times as far as the orbît in which tIse most
remate inembes, of the plauetary systeni revolves. It

is needîcasl to say Plsat Suchi a State of tiige is susipos-
4ible, for tise retardation whiici the vlanots wveuld
suflr w'onld inost msuredly have been discovered long
beforù tiss and it la probable that Owiîîg te Suchi Te-
tardlation one or more of themn %ould cru noiv ]lave
fallen jute the But.

i havaî selected this illethod of viowing the comubus-
tion tlseory becaisse the conclusions drawvn from, it are
co obviously impossible. It can however casily ba
showvn thut ut tue rate of burssing necessary, a block of
carbois of the size of tIse Sun %veilla be burit out in
about 5,000 yeas. Wo eau ulso ask what becomes of
tise preducts of' combustion i W'hlere 18 the carbessie
anhydride stored àtWRy i These and other questions,
impossible to answver compel us te at once put isside
the combustion theory aos nlot only untenable, but im-
piossible.

MNassy msodifications (if %ve xuay so cail tlsem) of titis
theor*y hav.» hran proposed but they ail fait to afford
,an adlequate cause. Thus the suggestion lias beeu
inade that the oxygen noeded for combustion may bc
ssspplhcd fi-am tia material of tho siu itsolf ; juet as
guin pnlvdor is supplied ivith oxygen from the nitre it
contains. Blut aven supposin1g him to consist of guin
Cotton, the Substance ivilich, is better supplied with
oxygen than any other, it is easiiy calcutlated that ho
ivould bu burut eut and :

Il..Wangtcr darkiag in th' eternal space
Rayless and pathicas,"

in less than eight thousand years.
Thesu variaus suggestions, for ive cannot cail theni

theories w iv ili nlot stop te consider. lngeninus and
yet simple as many of thin are, thay one aul ait fait
to risc to the magnitudes with ivhich they have te deai.
WCe pass on te the consideration of the next, and cer-
tainly the one hold by nsany physicists.

(To bc co>s1,isuecI.

THE SHAPES 0F LEAVES.-.WV«gt,)
BY <;iANi' ALLEN.

I.-GENILAL. l'iuNesrPLE$1.

''ie lesf la the essentiai and really active part af tise aadi-
i'ary "vcgPtanifrganisIin ; it is at once the ,notith, the stomach,
thé' heart, tihe longs, and the u.tiolo vital nîechanismt of the
entire plant. Indeed, front thse strictest lnological point of
vice cvery leai moust lic regarded "z to soute extent aiu indvi-
dnal organsi by itseli, and thse tree or tise herti must lie look-
cd uipon as an aggregate or coloîîy of duch separate units houind
togther souch isu the samne ivay as a grossp ai carat polypes or
tise 8eparate parts of a sponge in tise animal wotsd. It is ciu-
rious, therefore, that so littie atttntion, cosnparativeiy speak-
ing, should have been given ta the shapes of tiic foliisge in
varions pjants. Il The causes which have led te tise different
fornis af leaves," says Sir Johni Lubbock, "l have been, se far
as 1 know, explainedl in veiy few cas-es." Yet tise orngin of so
mausy beautitîi and varîed natural shapes la sssrely wearti a
little consîderation fram the evolutionary botanist ai thse pre.
sent day, thse mare so as thse main principles wvhich must guide
bun in bis searcis after ticîr causes are simple Iand patent ta
evei'y inquirer.

Tite great function ai a lcaf le tise absoptiati of carbonie
acsd front tise air, aui is deaxidation usnder thse influence ai
sc.îmîght. Fram the free carbon thus obtained, together -w'itb
the hydrogen liberated fron the water ini tise sap, thse plant
msanufactures tise lîydro.carbons whicls farn thse mass ai its va-
lions tissuies. Vegetal lite in the true or green plant consists
iiierely in sucli deoxidatiuu ai carbanie acid and water, and re-
arrangement ai tiseir atauts in new ionms, iînplyiug thse recop.
tian oi externat energy ; and this external cnergy is snpplied
by sunlight. WVo have tisus two main conditions affecting

M
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the shape and size of leavcs :first, the nature and amount
of the supply of carbonic acid ; and second, the nature
and amount of the supply of sunshine. But as leaves
alsr, atd and supplemcnt the roats as absorbers of water,
ox.even under certain carcunistances perforin that func-
taon alniobt ea&LUrely aleone, a th'rd and subordanate eleanent
also cornes anto pla> in man, case.4, namely, the nature
and amourit of the supply oi A atery vapour an the air.

FIG. 1.

This last element, however, we rnay leave out of con-
sideration for the present, confining our attention at the
outset te the first twO.

Carbonic acid is the true food of plants : water, one
niay say, is unly their drink. The roats cani almost
always obtain a sufficient: amount of niaisture; and
though no doubt there is sornetimes a fierce %ruaggle for

FaG. 2.

this material bctween yaung plants, yet its effects are not
usually s0 abvious or se lasting on C e sha pe cf the parts
concerned. But for the carban of iwhich their tissues
riust be built up there exists a campetition between plan$s
as great: and as evident as the conipetition between car-
nivores for the prey they pursue, or between herbivores
for the grasses and fruits on ishich they bubsist. The
plant erdta% ours to get for itseif as much as it can of

this fundanieantal food stuif; and all its neighbaaars en-
deravour ta fruistrate and ta forcatali it in the struggle for
aérial nutrimnent. Again, the carbon as of no use withcut
a supply of sunlight an the right place to deoxidise it and
render it availablc for the use of the plant. Hence these
two points between themi aainly govern the shaFes of
Icaver. Natural selection insures an the long run the
survaval of those.types of folaage ahich are best fitted

Fao 3.

for the performance cf their functions as mouths and
stomachs in the paxticular envirennients that each species
affects. Accordingiy, in the final result tach plant tends
ta bave its chlorophyll disposed in the niost economcfal
pasitaon for catching buch tunlight as it can secure; and
at tends te have its whole absorbent surface disposed in
the rnist advantageous position for driaiking in sucb par-
ticles of carbonic acid as may pass its içay. The import-

Fao. 4.

ance cf îhe first element bas always been fully recog-
nised by botanists; but the aimportance of the second
appears hitherto te have been too frequently ovprlooked.

At the sane tirne, the shape of the leaf in each species
is flot cntirely determined by abstract considerations of
fitness ta the funiction ta be perforrned : as elsewhere
in the organic: world, evolation is largely baund by ber.edi-
tary fornis and ancestral tendencies. Each plant inherits
a certain general type cf foliage froni its ancestars ; and

(April, 18SS.
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it modifies that type so far as possible ta suit the exigen-
cies of its altered eonditions. It cannot remake the leaf
de t.'vo at each change of habit or habitat ;it can only
remodel it in accordance with certain relatively fixed
ancestral patterais. Hence, as a rule, each great group
ol platnts -faxnily, tribe, or genus--bas a corumon type of
leaf ta which ail its members more or less closely ap-

prxiate. Occasional>., as amosig the composites, the
drivrit of types in a single faxusly is very great ; at"other tirnes, as among the peas and stiUl more among the
pinks, the type is fairly veli preserved throughout. But,

Fsc. 3,
in spite cf ail apparent exceptions, and of numerous very
divergent cases, there is a general tendency ini zost
allied plants te conformn more or less snarkedly to a cer-
tain general central and ideal forin of leaf-the farn framn
which ail alike are hereditarily descended 'with various
modifications. The actual shape in eacis case is flot tise
*deally.best shape for the partîcular conditions ; it is ani>.
thse best passible adaptive niodificatîon cf a pre-existing
hereditar>. type.

The point that is most comnion ta leaves of different

sorts in thse sanie group is their vascuLar ftrmework: or
ground.plan; in other words, their venation. 'this is tie
typicai tbing which tends nnost of ail ta reproduce itsell,
under ail varieties cf external configuration. Thse plant
seems to buiid up first, as it were, its ancestral skeleton,
and then, if it can afford material, ta flesis it out with the
intervening cellular tissue (not, of course, literallye for ail
thse leaf buds out at once from a single knob). A glance
at the accompanying diagrarns will show how easily, by
failure of growth in thse intervals betweeti the principal
ribs, a simple primitive rounded leaf nia> be conyered

during the course of evolution into a lobed or comnpound
one. Ini Fig. i we have such an ovate 'caf, with digitate
venahion - the dottedl lirz- marks thse chief intervals
betwccn the ribs, niainly fihIed by cellular tissue. In.
Fig. 2 we have thse Icaf of a sycamore, with the sanie
venation, but with the intervals between thse ribs unfiiled.
Here it will be noticed that thse apex of the five main
lobes corresponds in each case with thse terinination of a,
main nib; and the largest lobe anhwers ta the niidrib. Simi-
larly, the apex of each rninor serration answers ta tise
terminatian of a seconda>' riblet. Thse type remains the

pic. 7.

saine throughouat; on>. in Fig. i, niaterial hma been sup-
p!ied ta fi11 it ail in, and in Fig. 2, on!>' enaugs has been
supplied ta caver thse irnxnediate neighbourhoad oaf thse
main veins.

In Figs. 3 anid 4 we get a funther modification of a
similar type. Hert thse cutting cf thse lobes goes so die
is tai divide thse entie blade into separate leaflets ; and
thse result is the compound leaf of thse harse-chestnut

Thse saine thing may also occur With pinnately-veined
leaves. In Fig. 5 we get a typical leaf of this character,
where thse supply of carbonic acid and simshine under t1w

Fac. o. FI(. 9.

average circumstances of the plant is sufficient ta allow
of its having assumed a-full and raunded specific formn.
Fig. 6 shows the leas fuUly-veined tracts in sucis a type of
folia e; and in Fig. 7, where the ordinary conditions do
not faveur full development, we get the familiar irregu-
latly-lobed blade cf thse English ai. The diagranimatic
representation in Fig. 8 suggests the steps by which a
regularly pinnately.veintd le!af,.sucb as that of the cammon
olive, nia> pass into a pinnatified and pinnatisect farm.
b>. non-development of tise main>. cellular tracts. We
rnay tisss jet either a lobed leaf like thse hawthorn, as
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adaaabrated lit tlt-' suaîaaaiiit of tht. diagraai, or a coaîîîaotndl leaf
witlî pixtilato leaiets liko0 tire coluilaolaest pîloicostype,
as ihowivii tire lower portion 'l'il-se e\'alliplt's vrll at oaîeî'
litake Cetar tire Iprltîcîrlu tlîat ivitti %,ery blifflt chtantges ili the
real structural compîositiona of a lenf noC lay have' ver%, grcat
differenva îs antire resu;tltaaig oaîtlîîe. l ov tire varions uaada'r.
lyiîag :yics of veraîation tiieraiselves are ai.qaîired or aaîattil'. ne
mau4t cotaaiîder lit a latter sage :for tire prescaît Wvt miîsti taka'

thein for graattd as relativolv tixed getiertc or tribal charn.c-
ttristjcs.

I t itiay lit aecv5ssry to %niant tute reaîtr li Im-sinag that tcolis.
r.iratiily lit tle iîîîpýrt:atct' muist lite attached l tir th t. cul:tr
circuaaaatairei , Of ecd iîadiidtaal liaf. fi ti% tii,' sgverage esr.
Cu.aaaataaaces of tht..p'ee wlîieh giv. n'.' tu the. sibeecîhc type*.

Truc est elt liarticîatr lîlatit eatinot gruv ait ail1 excaît lit su fat
as maater i:il h. 4tîj 1ljt'd ta it tlîîriiag its grou thi froia thuo ltiel
aîad moîre se,'îlîl aaielaaha'ri of the. Collîiffex plaaît.ýoaaaîaînaî.
neatiî , but ,vers ae mv'ielsc ilattil 1-i àtaalltad tu at, a I all

Ioialy gr-.a tu tire emet ansd iitto th e Nlialie whicli ajataîral
Ist'iectioaî lias .4ona Io lie the' best .tt tir er.g for ili ils

prdI eýos F or exanaple, nuo itlethora of availablelt era
Otl ikPth. qvcaitiore or tire oal- jroitce kaves luke those

retk'SPàteil iii Fa's. 1 sai rt it %Voull 0111Vly aaîke theaaa pro-
dute, a gr.'aîcr innaber ol naormaal leaves lik' those reib.etiîtl
ils Fi,." '1 anad 7, sinte thesi' .'aaoIy tire ftia c.'.îîlt of ail tit'-
past expétrwaace' of the racet'. ige rtitutta of conaîtiesa taîa
tion', lit tauieaUtitg .aeIvctimsa.

A NiDIt-*' lllîast r.îttaoa Of tilt-'ÇI 1.î ilt îIl tite. geiat'r.Ll 1tra la'
cilîlas %tI wrai cbî tt lie fouurd, a" a t11raI î..aIîlt, lt the' touiage
ta the % waiî'r.crowfol Vaîaîlî' tjîa.I' a.t Titis

weIkawîplant, 'growilig, as it *ue's ii %tr1.:uîa'. or piol,, lias'
twoteritso! ea sia tir. el..tuî branti, 't rkiaagl% diftkrcat

froia oîaa' :in-îlat'r. Tire itaner or a.bîr~ltsewhlaI %,att'
irev1 aa r titi, uaîtt'r, ire. aiautelv satiî i. i it.'

lonug, aluatuit liairtikt, filanstas , tiat- îîîîît.'r or tl.,.taug tte,
tvllia jsIu iulo tiare suiarlca of te ,treatui, -ire (tilt and rii ileti,

1 thoaagl glaiare or Irss itdett'at nt fliac cîlgt isto froan tiire'e to
vx oltovate lottes. F..Inlliar as as li a i caîgrjala ti tle lCi1glisiî

ptlaaas, tla cau.ses iatia pave it it'. twa tylpes of lcae':s admairai-1.1v itaîtrate tilt- laes whitcta ne iaat taîv ais tir(- ge'aieral
bo'v Ko ail tiare blia.es of !t.liag.. tiaratîglanaîtt the. vt'getal kinîg.

i d, s to tire sual'aaaergeal Iaave.'. Tiiese org.îaas, growiiag
listahe ter unader tute stirf..ce, ]lave aaot sacarIv so Ire acep.,.
to cari aaac aci-l as tiiose whFiela grow iua tireoî.u air. For tii"-
ptropîortaion o[ carboaaie rciti lelal i solutiuon 1iV ivater as verv
siiall andl Ifr iais tuaall namoaiut th('r i a great e'oataîîctitio.ti

1 aaaaoag lte vasriaons aquiatir lial'. As a ride', tilt- cryptogamîic
hors o!frel waîers e'oaasasts ot ltsa' stre'aaniisg alg.- or char-
atet.', %vlatlal .1saiaaut fita-.icaetoausiîîe, aand iwatt atbolit it
tme watt-r s0 as ta catri, i'ry Ittiig itarticle of tir- ]î.eC î'

jiiaîllti ng '.iaailar sîathir -îataaîergt-I lîe'aIs, tenad tu
aSsaaaaat. SOI1ut-whlat thie ,aaile f,'rna', anud 1 ao i at arcelh w itl

,'vrv* etirr.aait il tilt. lintil or %treillas, Soas tu cati . Wiatevt r
Ifrtg1nr"atsý orf carl.oaî aaaav 1ma3111., to p.e'e" tte-ir ]a~ là this;
,'asl', trr i-4 110 attarda of Ni1î'laae, is," ilerfereiaee of otlîr

pltitts vriti tige iitciieît'. <if tii' ligl'it .lt ivraviaag tlircit-I.
hikc f017a1 edt- 1 eitlsOalclV ta1p011 tilt- C;btllllttiVe %Vat of Car171>01

ila tht. anxrîaaatliag î'lnAun. Thea l have iatt equired the'
siti.. lticiu ellaal-a tiacai w. t4 ilv hola il n îlevtr *%rboia

th-rt' aaî.îy Ile ila their iieiglglhoaar)siao 1I aaav otla.-r arraagaeaent
W,îîal.l jaîVvçî a wamite tif etaio0roî.hvll -a ofi'ltcla <! *it aitEn

titer veater, 'aam ttrri- O imil tit l" wl.rk, t rata t h Inu
la titi tlî"rc.

mli te iieîr iaL'd. mîte tir( u'lave, rte.a'l tte u.ri.aret, tht-v
have grooaa bo Upsl nat iaîa,,.*lc.teat alita -ils art': maiagiaariv
frec fr'.aîa caipctaîag foaaazt. litre., lima-ta, tisev pista out at
OliCet aauto a1 laîrger rI-intedtl L% ,ts ta cala uhLîta attîivialaî
carbonic aeaid flisii tire air aroaaiat, att ial a -telà i iii itallel.
-. %d.uialigat on tire siarface of thiiar tioaat. Tilt- Ivn as- as
Lamnarck lougg silie re-rarkeail, art seaelataîtiais1 lnse
of gilis andl laiags. for tliitiîgia ila tut' lissae ca it i, o.\ygeai
thait i,. eqîaired, nuaid in tire citttir case e'arboîaic aciti, vrt ili.
,snauci as bath arc gasa-. di-ssoitl iaa n-att-r, tiige î)xarstliitm
on thec wiaolc il; veay cloe.

1: as to bc nattd, laowever, tuai ias boîta ruseýs tire cenatral
raittitalaicious type of lest! i-s faithfaalty ibreNerî'cel in die
grourid.-tlaai or fraaaeworlk. Thais cenatral t% litt.oflt'af la fotaîtat
iîa a rtsundlt fortas in the lksser - elt'ait- % R. sicr, aal ain
tht. radîcal Iivaes of t.e goadiloeks <i . .aasird-lida.u.. 1 IL a niant.
diided andi cnt or 'to puat th' sange îlaiug ov- re~ less

lilled ont belveea the. ribs ias liai coînoaa ineadow buttercap
tJL acris). But ili tire %,ater-crowfoot, tht. Iloating leaves ris.
mnalt very close ta tire rotîaided forcs of lesser celaitd iae, tiiouglI
a luttle iaaore lobeai at tue caige ; %vigile iii the submiergetl lemts,
wve get hanrdiy aaytaiaag auare tiraait ait atte'nuated skeleton of
tht'- venatina, stilI csseaîtiaity, keepîaag up the tyýuicai farta,
ttiouflî ail 41 soîmacint exag,4erated aaad inautely subdividedt
trimmaer Whea itae compares' these 6tuhaaaergetl lestes watît the
eqîîally liliforaa anad inairtely îiiected subtilerged fol iag of
tilt- veater-violet t lotitoa Ipalaastrisi anad tire watr-.nitfoii

.. ilî'o,>lti ltî Ils Ctaa>l one. sees at taire tui the. saîiit elfeut
lias beeia oblaaticd lta tire vitrious cases b- tike maodificatiaoa of

whlaly îaîlike antcestral forais. Wtiilo sîamitig extreniely
Siltilar ota'r atpeatrantes, ail these plsants meaain esýcnt1alIy
dive'rse iîid.-rlviaag groaiaid.-tl:an.

Furtiletialiort', lucre aire varices tinitiar fartais or vaanches af
ttir ater troveont ils wlîîclî iautior lacculiarities of like iiasiaart
ititv lie aberveti. 'Llie foraat kiou't as R. 111aei&ans lites ctiielty

ait aîtl'.îaaii streatis, ivliere aaoate cf ils liaves cati reaci
tilt- siaritae lît-ace ail its fluage is submerg-ea, anal teply eut
aitt ver>' lonig, ttiin, liarailet semiaett, whlit iave up and

alani iii tiir' ra1ids, anad are aalnair.ahly, adaîlted ta catch tue
tiaatiailg liîatliOie Of Cearbanlic' aciti Carriekl. dan by the. Wiatê-r

tai tas cotirse. 'l'lae variet>' ktiowii as R. circiatiq growaà anaiaty
aus ilevi'î stitl ptoufs, iveiere' musa its leaves canaiot reacei tic top
anil, i l ikewviîe sîibnier-ed faîitge %îth, filieî-el.cu Seguîeaîts.
lit tire s-eliaritte ites :re Il shiorter at il aitore b;ireadig,

bil'eatli tria' brst adAapted ta catch taet. tray aliiperseai
itartactîs of e.îtic sciaI in tii'- quiet waters 'l'tio comumit
tvîbe ýt'îi1qara of Ba'uttiaii) lias bals faortis of leutes, lloatillag
aud sobatiergeal, and~ grole. iiosti' lai sitllav pools or slow

'trCalta,". Ti'te Iîle katovi as ivy-l.vei crowfonal ... Iatdertceisl
tr'.Jsoaa miatatl or 0o/t., snd !ias oaîy tiage fuitttlreu-labedl ieaves.

Faaatily iltt lia noteal diait e-Veiî tire 1articultar positin of
iaaataî Mdis il Itîues lit-t- cotants for soaaaetiiaîig ; silice aotliag as
coutumaieîr tirsait ta bas-i oaie of tire fatieiy-ctit subiaiergeti leaves
nita a la-v tiuîiwr %egtitesstï 1loattaag oaî the surface ; and these
uîîîîar segmetst begini1 t ili out at once ito broaden green

taps îlîu8 Ivlagé tire end of the. leaf an odtl, swolleai, aîad bloat.
Cdl nuiuearaict'.

THE PROGRESS 0F TELEGRAPHY.

By W'. Il. Ila:a'Edî, PALS , M. laisl. C.

'ltl.gata ' tiie olilest liractical aipilicitioii o! Ettcctçîcily.
ut greîe abtît tire r.tilt-.> yt ansd ivas retideretl a pracicai
. i-tut .In tilt- I'areiglt ofi Itoltent Stcleîîa iiu, I. K. igutiel,

tttse'iiiIAk amil G. 1'. Býitîdvr, whto nvere its goattalliers in
Etîgiaaai. latrt ctirrvtt art-, a,. a riait., titaaaîttaie'i for tete-
grapita turlas bv tue coaabtastana of maise, suid ili iget lanu-
iie'rab1c torns af 1ttteries, lthe conversion stE zince eila snîphiste
atf zui. 1., tire retot of tue trasformiation of caat'rgy juta thatf.,ria. nviaicla wa' attilized u'i t'ectric eairretas. Therc arc thrce
fartis of bttîer s li tsua lit te Brituih i'aat-Ollice Telegratth
4Ysta'aîa, aiil ait dat. taliowing aauitiars.

I)lmimaj'l................... 87,1221 MeIS.
l.eeliachiv................56,420 I
Iiachtriaaaas................ 21,S.it,

iîi'aslaaiiaistrati'.ai lis ils c%'.it ii date.l tari, ditl''riaa, i
ti' utlit baseai ait ntie or asiler of tlaost tyts. Maîgneto-

telt'et racit-V is:appjlje.1 for msitat fartais C)f api'aratls, aand daino
nm.achines air' oceasinnaily litiie4i to Sup 1îlenieit, bastteris.l
Tii,' vatrouas t.'ria eloctra.aaaotive force, resistanace, induction,1
andt taurrnt, lioîaglaI aaaasurablo ia ,cl'uiite utaits, have aaot yct
becomase lgiisètlioll w.ords , but, liaaing been adamitteil imtc,
commrcial, legal, anti parliainnir3 ]cm', tlaey will sen bc
as familias as ficet, gallons, or poaaii-.

Elterfic entrreant; are couvcyetl front pliace te place A.itlhcr
Iiî'.'rgriand, undaiergrounad, or siibmarite.

i il.:.:tvî - Wonaieîu itoles îîrescrî'et ila crcosole are
a-miîove.i ils Eliglaiul, tbut ilon pales ire exteitsivel1y uisca ln
the Càoîie Tire contlîacting wrire la nImost univcersall3' of
iran, bunt coJpt-r wit'iÙ% lu nch u'-cd thtrougi smoky places
wçltqrre trou 'ut liaitaito ta -pa1. drc'ay. Phasphar-brxszè wirc is

iunda'r triai, naia js a cr3' proaaaiang niaterild ais it p)os.%smqu i
ie ce'uaauctivitv cf coîauer %vealt lire streigli of iran. Tire im-

îîrotauîat-ats matie in tht. qulity 0t %ron veira bave been Tes-
great, .%ntt at coiducts nais fully 50l per cent. better tirain it did

1 April, 1883.



ANI) TUE INDUSIRIAL ARTS.

a few years aga. Electrie tests have biait a uîaryellau3 ell'ect
upoit the productioni cf pitre iiuetale coudiour . copper bas
nnîiroved lis a ~Ruater ratioe titau ircu, anîd satinlîlesï have beatu

j ,rOduced better cveu tîtaî dte standtardi cf îîurit'. 'lie iusu-
laters remain priaîeiîall3' cf porcelain, nuit tîteir fornts vary
mearly witli tho nuUiber et il ivîdîiais %V'l10 use tlien ; Lte

onîy iinîrovi'e ent ef aiîy viilte receîîtly made is ciue %vlielt
fiscilitiltes tle Very miccessary Inroces-s of cleaîîsitg.

Uu~î.uu~î-le itu alta-îsi itîvarîably sirieail unitier.
grouuid tîtrotîgla towats. Copper wrire, ilusulated ivtl gîlta.
percha, encased inî irais pipas, sLi te muaterit tiqud. Tbî're arc

1,00û muiles of ndergrouund %vire ils the United ]Cingdoin.
'[llere is a g'reat cutcry for more undergrounîd work in Euglaîîd,
ea'itlg tu tilo destratcticm te avieu lies by gales suit stiov-
Macrins ; lîut unîdergrounîd teelegral)is, %vire for %vire, cost at
lîreselît «bout four tintes as inielî as ovtrgrouîad lisses, sudt
thir capacity for the coîîveyauee cf mîessages is only aile-

fotîrtit ; -te tîtat overgrond are, comanercmailv, sixteen) turnes
better tîîai îider±grouud %vires. To îav the wlîole of the Post-

ùflhice systeni untdergrond iv oîld lîlesu au expenditure cf
about £20,60i)ù0. Hletce ilîcre iî no desire ta puit lvireS
Undlergroundi excelît iu towî,a. Basides silowaîornis are fevw aîîd
fur beticeen, sud tlacir effi'cts are inucli exaggeratud. Of the
îlîtn'rcus nîstîrials nuit caîîîîouis.ls thai hiaveilbeen resorted te

Ifor insulatinz. purjioses, gtita.lj-rclia rernaieis thte oldesi nudt
Ithei best for unîdergroundî îîarîîeas. lu, like ail ther inaterisîs
used for telegr.plîy, bas beeîî iiproved v'astly ulîraughi the
searclîiu4 petwer ibat the etîrreut tives the~ etlgitieer.

Si îîAî.-'lie pist frit ye' itlias spart tie globe eovcred
%i eth a metavork cf cibles. Subî....riiue t'l'egrauîlîs htave bi'cotàîe
a solI.I prohierty. Tîîey arc laid wîith facaiiv and reevered witîi

eî*'rtiuty, eveci tl t dee1iest oceans. Thaîks to sucla exiiedi.
tions as tbat cf H.MS: 3.8. Callenger," th.s Ileer of titi ocesu

*s ja iconîing mnort Muîjlr titan tIte surf-tce cf aaany coutinetit.
'lTaire arc' nt lirebent $0,000 tiles cf cabli' ai %voit, and MO0.-
Oliî,illîi Ilisîe bi'î' eanib:irkcd iii Ilîcir 'siaibli,bîmtent. A~ lIcoL
o f tii''îty.utiue sîtîps is empîloyait iii Iaying, watclîing, antd
repirig thte eables. Thte Atlanttic is glîitiaed b3' mise cables
Sls iîorrîg eriar. Tite' type of cible lias bet lbat very little
vitied front thae finit masie antd laid betwei'n Dover antd Calai,;
lîut thie eliaractt'r cfth ic xaterials, it quality of the coîîper
anid siloe gutta.perchta, thae breakiug straiu or tie Iios)eseoils
trois %vire, wlîsici lias reacheil PO' tots ta flac square inîch, sudl
th isa cliîery for layiug, have rcceia'ed suîch great a-lvaucei.
eliat tIi. Te'legr.îpl Canstruictionî sud Mainîte'nance colukaî;îmy
Inîsi a cible ocres, tite Atlatic lasi ycsr îu'tu'elve dlay, %wiîb.
out a lîîîcbs ar stoppage.

Mdens are convce'ed te the îîîîîd by electric aiguiai, and, ili
îî'b'graphlî, thîrse' signals are lîroducotl lit dîsîti pîlaces liv
tiwo sîltîl. electrieai etrect4 .- 0) that a manî'ic liîa'.'lle tendls
tu -et !îls.,; CIsd ft riglt.atigles tea *x ire wlîemi ait A'ectrirc nirri'aîî

pames ulîrong 1t L; sud, (2) fliat a1 piece~ of irait bacanes a
*mîgmaît %wlie, a current of eluctraityk cîrculates.irotnl it. Ais

îîîmîiiniierablc quatmtity of tunes caui be layeil on iliese tîvo
'%triîîgs. Varlins couapiiae, %ere establisheid ai dili'ereut tines
tuî %trk certain systemai, but wbien fliac tritegrapis ivere absorb.
r'd l.t thte State, te fittesi n'ere si'lected ta iurî'ive nut tîteir

iiîubr cotîseqîtentl' declmîci.
Tue 11B C itîstrutsîett is te situp1lebt ta rend, forit iidicates

thae letters ni flic alphîabet, by catî%ittg a pojier Le îlwell ojp,>-
site the dcsired letter. Thîc are 4,311S ilt tise. Its uîclaîîisni
i,, laeisevî'r, campuîicated aînd cxp)elîaive, at 'ut is beimîg utlîiîly
sîtî.îilautcdi by the teîeîîbci'. Vite tcelle inastrumn;t is te
slisiplest lu Coansruineî, but it roquire.ç training tci wark lu.

Tluî'n are 3,71.11 emluîeil by he Paat.t-fficp, and 15,7A,-)among
dîlb'reîît rnilwsvv cain pi sies. As s raulwiy îît'4riiîemt sh lu thte

slitiplest, lî a n s udrnot ellcieît ever eleb'vjo. 'rThe Morse
instumntt, or wîicli the l>îittieles.es1,131), recards
Il$ letters ini ti., in îlots antt da.slîes oit pailier tape, aud like
te iierdl' and A Il V'ajîpeals ta te calasciou'ies tîtrougli tlae
*,r it algo iisdic..tes thei letters of thte salaet by sound, sud

tUs iiscA thei Drgatl o! Iiearlug. Souiîd.rtead'ing la gaiîîîug
grnnd lu Eug-laid %vitl: great reî.idiiy. Tlierv are tin 2,00qb

"*unleç,ulî"l lit, 1SO1 tliem' %vere sinisae. lus .imerica sca.rcelv
an'otber instrntn as ut"cî, lent i the Ct itne'nt o! Euarope

ilirr is scatcely aile.
.Aceîstic rd-adaligattaicîs great pecrfectioni ii n't' bell

instinstent, where bcatit of qlilrereu sound replace Ui the nudt
ilîl or thn Mlorse alîî'nabch. Sotîudreadisîg îs motre rAlîid stid

tatere accusrate thnai any .93steni of rtstitîl signis or permanent
record, lit ftîct, nio wrecr is kept .iu England, for the paper
Capte is isop destroyed as secn as it is tirets reail. Errors arc

April, 188-1.1

of courie inhetent te aIl systenis of telegralAiy. A telegraplîist
cannot see what lie writes, lier hteur %ichat; ho anys d wha is
tlîerc that does flot milike îmistakts, idiose eye follois ]lis peti,
aud whIîse car takes in bis owvu iyords ';The Hughes Type.
Instrument, whicbi lrints messages ini blId Roemanî earacters.
is isscli usait ou the Continent ; it is iu fact recognised as thti
international instrument, but it baq sud ta givo %vay in Eu.-
gland ta a more rapid systens of telegraphy. It; is, lioever,
solely cinpîloyea for t Conîtinental circuits by the Submarine

'l'elegraplî Company. AUIloIng caîbles are %vorked by Sir Wil-
liaut 'Vîotniîon's beautiful Stîîltotî. Recorder.

lut ordinary ivorking only ono message eilu be sent in one
direction ut one tîîne ; but by a simple aud iingenious contri-
rance. by whiclh the uceutrality of oppoesite etirrenis la utilizedl

toa couvey, sigîtals, duplex telegraplby is renilered possible, so
that twc messages eau be sent on tite saine %vire at the saine
titue ; and, by a still furthor iînproventent, wlîere eurrents of
dilereaît streigtlî are utilizel1, four messages are sent on anle
%vire-twoasimultaueoilsly In opposite dirertinuls-at the mllne
tite. Tiiere are in Englandi 319 duplex and 13 quaidruplex
circuits lit work.

'rlite actue of effcieucey iu tele.grapbly iq attained in thc auto-
ruatic systein, iu %liich muatnal labaur ig suppîlantait by me.
clîsuist iu transtuittiug dit mesîages. Tiiere are 71 circuits
%worked bv these instrtiiiipts, sud 224 instruments iu use, sud
a speed cf workiug cf 2<)0 %vords per minute is Pasily, maintain-
ed. upon ttetui. \Vitl thei baud atones front 30 ta 40 wvords î<er
minute i.s thte inaxitun rate attaiued, but I>y antomatic aneans4
the lisait iii scarcely knoiwn. S'itce tItis systeut eau be duplexed,

.sud in ianyu~ cases is se, .100 wor.ls iter minute ou ance ware are
easily sent. By the use of ilti-speed rercaters, the lcuigtlî of
circuit for autoinstie warkiag si scarcely îiuied ; it wvouil bce
easv te send 100 %vors fier minute te ladin.

VTe _ýrewtli cf business silico the telegraphis hlave been ne.
qîîtred lic the State i,; essorilins: 126,000 mne.sauies lier %week
bave -8rown ta anli average of 603,000 ; but the milcage of wire
lias net iinereased iu auylîiig flke th ibisul. 1 îroportic.1, the

exc.--%s cf trîllic having been jîrovi'led for by the great întproi'e.
moents made lu fle workiug capacity of the aîmîuratîts. lus 1873,
the average onuiber of mnessages par mile cf %vire was 147. it as
now 256. IL iî iu pîress wor< thîit the greatesiL incr.'ase bas
takzen place:- 5,00( war.lq lier day nt the tits- cf the Camp".
nies, have gron'n te 9î34,151 waor.ls par dlay slow'. 340.9<66,344
wvords of press nlatter wvera delis'erett ln thec year ctiding 31st
March, 18S2.

Thea. deî'eleîument of railways lias nece-sitated a corrtspond.
ing iiîcrpase iit the telegrapbs rectiired ta cuîsure tie safety cf
tiw travellinîg public, and while 27,000 miles of %vire lu *Eu.

gland, Scotlaudg, nsud NVales; were us;ed for tlîat purlînse iu
ISGO, nt theet of Der., 1s2,the total ba-l icre.%,ed to 09,000

milr-, cquippcd witli 15,702 instrumntts, lignite 4,4123 lis 1869.
Th'ie growtlî of bu4iiîs is equally dîsceruible in th"P great

<'%tble ('oitpauie-s. liu 1871, thte iîîîîîîber of n sg. deait %vitit
by the Eiîtern Telegraphl Comspaîîy was I$6.R<00; iu ISSI, it i
vrms 720,000 Tlîi% growtll is eqîîallvy strisir. in nit ctiihzed
contres; und cven in .Iapan, 2,1223,214 mlessage., were des-
pâtclîrd, of vrhicî P$ lier cent. wcre iii tflecIlitive tangor.
'iso motte of traîîsactittg tie tradte of thelvorld bas becît ruvo.
lutioaîised, aud ichile wans bave becii rtndered le-u lios,;ible,
teirçonidîîct lîs biet expedited,aud tlîeir penalties alleviatedl.
Tras. Iitst. C.E.

A,; esilosu acrolittz (cli1 on Feliruiry 16, a little belore 3
p.ni., lu a ~IloIôglicil fieldl iîcar .'ianello, betweeun Cremona and
Birescia, 8inkiii- islare tisan one nîctre iu ditse groundl and lpro.
duciug a riimbliîîg noise, iteard tvrenty ktilmptr.u off, antia
reeling cf the tiearea-t hiîove asiyta atiluale. tsnlîappily
tIsa ignorant ceitry peopîle, %vlscu the first freigbit passeil,
%'ith inattoclî andt bticks snmast-l le aî.l teck sway the lices,1
se uit Prof. C.ahltrrammi, wlîo dirs'ctly ril tip frein <remna,
coutil alîtaiu o'l Noute liti'le gî~it f-ie cheîîw..s aiaiys
niîd fur scjeutifîc aîmcs-Vdr

A eî4m'l'1o fronît Ir. .iule, V.U.S., %va, re4d at
recemu mee'ting~ ..f st Nl 'laisclimstt'r l.îîer.iry -stI ligilosoîlîîlcal
Society', on te iîsc cf finie i a iburiti-r os! thr )îili.- of com*
lst-0711 of M-1i gas. Thr %1.%ked llîîe iq jîlacs'd lu a vec'sel the

lbataent or wbit-b, aiott aller o-it iinirter, iq sliglîtl). doîncti andi
Iberfaritcdl withll binlîles. The %7csscsl i% ixispeîtded about six

ictes above the bitrmer. l1 t s futnud tltat astratumî of fois. or
rive inclues crflinit' iq sufliciezit to remov'e the, acld vapeurs se
far as ini lrevent thoin front reddenittg l'itîinut lîsper. The ui

seus in muiait rcjccý to prescrit impîlortantu Avan.tages oi'cr
lthe zinc Ibrccîousîy recoziiîeitlt.
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TIHE SUA Pr.S 0F L EAVE SI
I 1.-Ezxirei'e and Inficrmediale Zvte.r

W~7HERE acceçs to carbonic acid and sunlight is
VVhabitually unimipeded b) the canîpetition of other

plants in any direction, the leaf of cach species tends ta
assume a completely rounded forin; the conditions are
evenly distribuled on cvcry side cf it. Such absolute
freedom, toa ssume the fullest foliar perfection is best
faund on the surface of thc watcr. H ence most water-
plants which have leaves lolling on the surface assume a

Fira. Io.-Lernna mineWr.

more or less distinctly rounded shape, rte venation and
allier details remaining in accorclance with the ancestral
habit. Foliage cf this charactcr is founîl in the water-
Mies and xnany other aquatic plants. The Iittle entire
lenticular (ronds of the commuon duckwçced, Lemna-y minor
(Fig. io), which coats ail aur smail ponds and ditches,
formn an excellent e>aiple of the lyre in question. Herc
the shape is almost orbicular; the edge is entire ; and
the snialness of each separate frond is due ta the minute-
ness of the plant and the obvious nccssitics of its situation.
In the waterlities vie get a simit ar exarnple an a inuch

Tfr.. î,-Nminsftrderm.

larger scale, for the5c plants rccline on broader and
more permlanent shcîs of watcr, and draw -nourisl-mcat
(ront their laige rhizôec, sunil sceurcly in the niud be-
resth, and ani.tially accuamulating a rich store of food-
Stuifs for thc grawing foiliage.

Mr. Herbert. Sptnce %by ubose Land pcimission twa
nccmanyr dîam ar «pied frc m " 1 'c "rincipIs

c oog fints eout a dutnîc bcîwee ib haIaptcd b'y ulb lants, accordîn ta her relations ta
central ails. 1ha il-e.ýacred lotus, !ieubt.~,M ý. esu.

' Cçntir ued frmp . s

(Fig. i),l the Icaves grow up on long and independent
footstalks, wilhout definite subordination to any, such
axis ; and they thercfore assume an almast perfectly
syrnmetri cal peinate form. In the Victoria regia (Fig. 12)
the footstalks, though radiatîîîg almost horîzoýntally from
a centre, arc long enough to keep the leaves qluite reniote
from one another; and herc: they assume an almost
synietrically peltate shape, but with a biiateralness
indîcated by a long seara over the hine of the footstalk.
The leaves of our own white waterlîly, Ny>mpha'a aiba
(Fig. 13), ate mure clusely clustered, and have less iroora
ta expand transversely than longitudinally; hence they
arc eomevhat longer tban broad, and have a cleft where
the Vi*cteia regfz bas anly a searn. Limnanthemum
sbçws the saine type on a smaller scale.

Among land plants, the conditions under which leaves

Fic. zz.-Vit0Wa rtl*a. FIG. 1..W/~aa

can MIi out ta th2e full iaunded shaFe occlut less frequently
than among floating aquatic species ; stili, even here a
very, intcrestinig set of gradations ay he observed. Thse
best example or ail is that given by ihe comnion Anerican
May-apple, Podophylu>nt pellatum, mblere the separate
radical lenves grow.straight up from, a staut rootsteclc on
oer> thick and taîl stalks, so as ta oversbadaw ail the
other vcgetation ; and they assume z regular, circular,

peltate foin,, exactly like a japanese parasol. The radical
leaves of aur ovin English Cotykedon sbiliciu: (Fig. 14),
springing fromn a perennial roaîsiock, for the most part:
-on bare wah14 or unoccupied hiedgerows, are able sîrni-
larly tp expand without interference, and catch carbonic
acidemýd sunlight te, their hearts' content. Hence they
are *orblcular and peltnte, though they rmain ime cbayac-
teristic crenate edge of mnosti flat-leaved Crassulaceie.

But the UPPer leaves, springing from the 13xoer-sial<, ait
more bilaicral, as slown in the figure, thaugh even these
round out ta a marc ar Iess arbicular fora, awing ta their
cxccptianal access te air and light. The ra-calledl garden
nristurtium, Tro6a-olurn rnajus, with leaves grawing out
at iýt angles ia open space, bas also peltàtc 1eaves, as
h as likewise the usually aquatic .Hydrocotyk.

'%Vhen the plant sends up icaves (romn a rich buried
raotstocck, se, tall as ta overshadaw the surrounding vege-
talion, but subordinaicd ta a commuan centre, they usually
tsýumc the renifarrn shiare. Tbis type isparticularlyweill
sccn in the various caltsfoots-forcxample, in Tikssilago

frrz, T. j6easies, and T. fr«grans (Fig. i5). Similar
types accur in Asjarabacca, and'in the mar~h marigold,

LaIthaplustis.Extrcrntly similar la u le af of Caitha,
tbauigh on a smailer scale, is that cf anc truc buttercup,
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Raninulu fcarathe lesser elandine, whicli produces
tsflaein carly spring froin buu:cd tubers, and se anti.

cipates other plants, having the air all te icsclf for a
couple of months, after which it gets overshadowed by

* atcr coecrs. The saine type recuis pretty closcly in the
radical leaves of its allics, R. auricomits and R. papr.Ij7orus,
as aIse somewhat mort reniotely in the iv),.Ieavcd crow-
foot, R. b~edeI-accus, whicli crccps, unimpeded, over soft

*mud. Many early spring plants have lower or radical
* laves at least of this rcniform type, becausc thcy grow in
comparatively unoccupied graund. As an examplt, take
ground-ivy, tVePea giechorna (Fig. 16). The violets re-
present a closely similar case. Many cf these plants,

Fic. zS.-7Typca1 iâf of Tuiiats
geD',,.

FIc. x.Njt Iera

hewevcr, produce later on, when foliage grows thicker,
niuch more lanceolate leaves. In -the burdocks, docks,
&c., this type is persistent.

On tht other band, where the.distribution cf carbenic
acid is most scanty, or c here the competition is fiercest,
or where the competing plants are supplied with ne re-
serve te enable theni te send up shoots which cvertcp
their coinpetitcrs, inimense subdivision into leaflets takes
place, and these leaflets are often almest or quite filiforin.
The extent te which leaflets are subdivided depends upon
the relative paucity cf carbon irn their envirarament ; the
general resutting foim depends mainty upen the inherited
type cf venat ion. Among submergea agutatic plants, the

r. I7xiivAd~mzistv.

6fliform condition is habituai, because caRbonic acid is s0
comparatively scarcc in -water. Atnoxig British species,
the water violet, Hotionia j0alustris, is a good excarple.
AIl terrestrial primioses have undivideci foliagc ; but in
Hotioniaz the leaves, stili prescrving thc pinnate character
of tbe venation, as in the common pramrose, are cut inte
vcry deep segments, forrning. a close mass of narrow,
linear, waving threads,xnore hkez a Chara than a flowvering
plant at afirst glance. Ufeiciara shows the sanie res'aIt
ieith a différent ground-plan. In fyijyluwater
inilfoil, we bave Wad cris of Icaves each ninutely subdivided
into biair-like pinnate segments, and moving freciy throughi

their stili ponds in search off stray carbon particles; di.
fused in the waiter. Hibi.ü bas the separate leaves un-
divided, but attains the saine resuit by crowding its long,
thin, linear blades in whorls of ten or tivelvc, se as dlosLy
te resemble an Eçu:setuin. Our common CeratoéAyllum
Iooks at llrst sight niuch hike .. tter-milfoil, but here the
*hhorled. leaves, instead of being pinnately divided, are
repeatedly forked into stubulate or capillary segments, the
result of a branching rather than of a pinnate vei.ation.
Other instances will occur at once to every botanist.

Or land we get vcry niuch the saine condition of things

Fie. IS.-Foaag leaf cf T.'Wta yJaMk.

in the fierce competitien that goes on for the carbon of
the air berween the sinail matted undcrgrowth of every
thicket and hedgerowv. The comnion tveedy plants, and

grow under such conditions, cannot afford material te
push brond leaves above thc.ir neighbours' beads, and
thcy ar thercforc compeUlez te flght arnong themnselves
four eveay passing Pax-ticle cf cairbon. Hence tbey are
usually very m;nutely subdivided, though in a less wavn
and capill.ry manner than the submerged species; their

Fie.. ip.-Subncr9td leaf cf Tr'ia a'.I

leaflets are Oftener flat, and. dcfinitely exposed on their
upper surface te t4e sunlight. That cssentially 'weedy
family, the Unabellates, contains a great number cf sucb
higbly scgmented hecigerow ]caves. Comnnon wild cher-
vil, Cha7eqhyllum silvu3tre (Fig. 17), fo-.is a fainiliat
exaînple : other cases are C. temuir, Suis .Amemym,
manly Carums, oezanthe,, PiMbý11daS, Dasoesa, Cautalir,
&c., aIl of wbich belong by habit te greatly overgrown
localities. Compare these with the free-growing, almost
erbicular, radical leaves of .Astrantia and Sanicxla, in
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the saine family; or witis the stili freer peltato leaves of
Hydrocotylc ; or 9gssin %vithi the divided but more broadiy seg.
nîented icaves of those tait open-fild 8preles, coypamstip,
Hleracltit7m sphonddlUum, and Alexisuders, S)nyrbiumj olisat-
truin, %rhich have only to compoe against tise grasses and
olovers; or, finally, witli 'ie largo usaterside forms, Ap(tLm
grareoîcus, Siunb latifolitin,1 and Angclica sil vst ris. So, toc,
telle the nsuch scgnssosted hcerb-Robert, Geraa(snnt Boberlia-
nwn, of üil our hedgerows, growi ng aide by side witht the like-
minded chorvils and carrote, sud compare it with that pesis.
touit rounsled geraniaceuus type which recors, nlot only in our
Etiglists 0. Mellc, etc., hut eve in munany e.'otic Péltargoniumss.
Among composites fie croivded type is tient exemîsiified *by
that thicket weeui, milfiU, Achiica itillkfoliiiin, with its in-
finite number of finely.cnt pîssastifid segments ;while is the
taller but closely alliesi sneezewort, Achillea plarmica, grow-
ing on hkhl opens pasturP8, we get tlic saine general type in
outdine and veisatiesi, ouly retire save for ohe slight serristionis
aiong its edgo. In tanqy. Tstnaceliai i-ulgare, also a hedge-
row plant, thse saine type as milfiu recurs on a far larger and
hanzdoxner scaie. Compare these %vith colftenot and burdock,
or aven with the tell cupatery and the tufted close-packed
daisy. Othier good mî,qceuancoug instances of the weedy type
aro fusnitory, Corydalis, moschatel, the cainsonul group, etc.;
whiie among larger cryptoRants tise inajoritv of thicket fea.
tlispiaytt an quilly marlzed susbdivisions cf tise frotidq and pinn.es
fi snay b ha dded thaït !igisly civilised cousotries like England
a1reý jarticularly rich in the-se subslivided types o! foliage,
owing Io slie predoininatire o! lsedgerows and of tait grasses.

As is the submserged plants, se isi tile matted terrestrial,
undergrowrtl, whcrling of linear leaves msy practicaily answer
the asepreoas minute Segmntati, 1. Soain planta Salve
tIse diiclyc sthing ,itra>sssng stray carbous in the cria wsy,
sud sonme soive it lus the oilher. Encis edepts the easiest modi-
fsrition of its own ancestral type. Fûr examplé taIte the stel-
laie ttibe. Théir tropiral allies, thea largPr ltubiace:e, have
SItuple, usually autire, opposite lean'es, withl interpetiolar
stilliules. lu tise sînail, iveedy, noftiern forma however, tise
interpetiolar stipules hsave growu out isîto littear leaf.like feliar
organS, forîniug -ith thse trup leaves an aipparenit whiorl of six
muemberq. Sometinses, toe, the whlorl is esîlarged te as many
as% eight leaves, nd someiînes resiucesl te four. These thick
%vlierls nt slusal leaves, always sacli turned outward to the sun-
light, have becasue practicahly nalogon.; in their action te
moinutely segmentcd leaflets, in nur Englisi «alitans, Asperu.
Zûs,aiid SlierardiaO,. Two of thoni nt toast, G. Mollugo an41
G a 'Psrsusc are extremeiy Consmon iesdgerow plants. Compare
thoera with tise hroad-ieaved freeclimbiîsg RuN~a teryiaa,
-whiclî lias only four large nieushrs ta eacls %v.lorl.

Auuoug monocotyleslons, wlsere (as avili ho afterwards ex-
plainedi tise type ia given by the pecnliarity of tic cotyledon
and governs thse venatinn, minute subdivision is replsced in
thse matted undergrovti by single, littear, latîcoolate blades,
whieh ansaver tise selisane pus-lise in tise long run. TIse
grasses, sedges, ansd woodrushes are sulicient exansples. liera
the numerous, leaves, aIl long ansd nairroar, aud ail saill long
tisin flower stens, atrive Io overtop one anlotier, ansI mn up
aide by aide te a couside raide lieiglit. They msy la- compared
witis thse largesl rich leaves of tIse buibons hueis, tulie, amaryl.
lids, and orciîids. In bots cssses tise type istfice baisie, but tise
developtuent in different. Plants that consort inssîch avith tise
grasses, as for exaînifîs. ribvort Isiaintain, ilsougîs wlsoliy un-
liko iii type, are aî ta nab drawn til aîsd saimilated te tiiesu.
siot tnerely, ius gencral character, but aven in vessation sud
mode of fertilisation. tîther grass-liko dicotyledoiss ara fouiid
amouR the Plosn;Arncerias, Jbipknirians, pinks, etc.,
ail iuser .siiiilar crruîsîstances te these, of tise grsse:% tisen-
5,elvetS.

Il'terusedliate typses Iîeîwtecii these twc extrenus of esîtire
obicuiariîy and miuîte sîîbnivision occur everysalsere. Coun.
tare, froin t is Ileiut cf vicar, tise enons inieadoar uttercup1,

avlich grus in fullv occuisiesl msaeadcwe aith CoU/sa sumd tise
I-ser celanDiiie. Compare, agaisi, tIse nî:sllows on tIse oee
ianei vilis tise peea on flic oiller, or tise dock<s aith tic cruci.
fers. Throu.-hout tise 'iîsternieelinte, vanio%1 stages *1au ha
esly otiservs'd Feir 1x-1 Pl"., tihe Southu Esropean avatar-
ebvaînuts, Trespa Puita .. , b,'autifiiliy illinstrat, s tise gradationls
WhiCli haRVe filiahIy gi'Vesu u9 <sur Gwu ltI)IiVire inI 3[,,rioplis,4,
lion fri an Onssgraceoiis or ýssçifrAge ilsetr ' lias a
nimber of lonting liaves (Fig- 15' -sopiorte-d by bladderlice
petioies flled %vitîs air, sud artanged ratlialîy round tise 1m.
Hence, thougis large and sjireading, îliey are- distinctiy bilater.
ai, and they do net iuîterfere %vitîs cite nnotlser's food supply.

But the subinergad ieaves (Fig. 19, very diagrammtatie) are
soe pinnate skoletous cf tie variationîs, %waiing about lu thse
water beiow. Amcng monocotyledoîts, flic Potatncgetonss show
us somsa vas-y instructive sisuilar cases, aiterod in cissracter by
tise peculiarities cf tise very persistent nsonocotyiedonous foliar
type. In tise floating leavas cf P. sstaus tisey cerne as near
the avaterlilies as a mossocotyledon eau realsonably expeet te
de ; in P. pictissaluts, tise wiolly sulsmargod leaves look
lîke long hiades cf grass, prcceedsîsg frein tise tisread-hike
stems.

Lesa miusîstay subslivîded tha the isedgorow plants are a
large class cf soînesahat weedy forme, weii typilied by our
steallar Esigsîs crucifers. Tisese sire ofleus îsnnately divided
ta a cansiderable cxtent, as in C'ardamsine hirsues and Scebic-
ra didyna. Compare thiera witli tise taller kinds, sîsci as
caishage and cliarlock. Much tise saine type reappears in the
lowly feoas oi Papiiionaeo, as for example iu Anthyllql,
.4sls'agaltis, OmiaUhopus, Iippocrepis, etc. On the oise- iand,
in the tait climssing Vicias, ansd 8tili oe in La*lsyrus, the
leaflets, havîng more carban, mcore suis aud test cosmetition,
fill eut rounder, aîsd genarally dacreasa in uusber, the upper
enes bcing transfomd into tendrils. But in tise vas-y grass.
eucumbered clover-ike types, Oaonis, MAfeicago, Mfelilot u,
Tri gosseZia, and, alsoao aI , Trifolluyn itseif, the leaflots are
dwarfed sad reduced te three, the lower members being sop-
pressed, asnd eniy the tismea terminal ocs loft, in as te s-aise
tiî csi a long footstal< up to the air and aunsiine. Compare
the very 8imilar Ieallets of wcod-soral Agaitu, look at the
vas-sous couîditions under wii the following Bosaceous plants
krew : pear, blicktisorn, strswberry, cinqufoil, silver.weed,
greac hoonet, aiad bureet, and compare sema e! thein vilis
rlovas-, lady's.fingers, assî )lippocepis. Thse comparison teIts
its ownu taie at once.

Finally, ave must briefly ailude te a large ciasa of tufted
plans, usualîy astis assUre, ovate, obovate, or oae~co~
lnîs'es, aviici grow in a rosette frein a centre, and insure thein-
selves a gocd seuppiy ef carbon ansd cf light by keeping onde-
ail conipetitors wjti tIsait close tufts. Of tiss, eur common
daiiy forma sau excellent examîuie .notice thse tiglît way it fits
itself against tise groutid sonas te lis-vent Rrass frein grcwing ha.-
nesth it. Assother gond case ini point is Plasitago media : coin.
lpare forinsand habit -with those of P. issjor sssz1 P. Lxuccelata.
To tise sme claqs, more or less, may, ba referred Ar<zbis thaliarla
ansi many trucifèrs, Lonidon Pride, tise comumon primsose,
Jlieraciurn pilosella, etc., and, antis mord pinnate, lyrate, or
prickly lavas, the ycung tisisties, and the'radical foliage of
mny liguiate composites.

TIhe sbapes of leaves thlus depend upen the average surreund.
ing conditions, snodifying a given ancestral& type. Hoar tist
ance.stral types thensselves were fsrst developed ave shall have
ho isqulirai susr tiext palies-.

(To ha estsd.

Ei.ne-Taii Dîssur. iiAiz;Li- ]tAISES'SED Atit.-Idlund continuest
isis investigation of tlsss subjeet. le connecta tise caniba cf a
Iloltz machine by mens of a vis-e interrupted by a short air-
space. tiacrcuit contaiuia in multiple are a sens3itive galva.
siompter, sud a rarefied air.sp:sce, 5min. iong,betweoss aluminium
electrodes. T'ie gaivasiometer is aIse shuisted by as aire ; sud
aite jutictioxi of this shunt viti tise s-est of tise circuit is
grouudesi. Mone tise leltr. achline is avosked, frequent
sp1 as-ks pass,and tise gaivanossseter-needie fsnally attaîns a nearly
constaint deflection. Tise singular tact in obsarved, that tis
tiollection is inany limesý grossIer, vrlien tIse galvanoînoter ia
ilstînted hv tise rarefied air.spacc, thau adieu il la flot s0

isunte4l. Tise explanatiosi iîreîsed ia, tisat, afler eacis spark
frein the tioliz nmacine iases tlircîgls tse rareficd-air space,
a dissjîlisction,' or reverse currc:st, is sect ulp Iî> tise c. ni. f.,
aviticis tise discîsarge lias gcuseîated ah tise surface cf thse cec-
troiles. Thsis entrenest liasse ilircugi tise galvanometer in tise
saisie irisction, as the cus-ressi irons thse machine.

Edlind'e articles Sacout te tee of valuse ils caiiling iîarticsiiar
attention te Use loîsg-racege 7và resistauce ah tise surface o! the
électreodes iii a disciîarg.tsle, tisus mailing it appear prs-bable
tîsat the jirojier resistatce et tise rarefied air bas beau oer-
te..tinites, sud se tcnding te reinese tIse dilffcnlte at presesit
teit in regard to tise hicis of aurores. Edlund's'own conclu.
3ins--viz., tIsaI emply space, or rathar tht allier, t aut exctl.
lent conductor-vilI 1îroleabi3 be acccptedl by fovîhs.nag.,
Jans.) P'. il. il.
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ROF. Faiuas lias beau oxperimtenting 'viti 'vires te doter-
mine tRhe thickuca reqnired for carryiug dîfforent electrio
currents witheut overheating, aud aunnotices as a requît that.

iif yen eau carry a defiîtite amount e! cutrent tîtreugli a 'vire cf
a certain diameter witbeut heating it over a temperatuire cf 150

Idegreas, thon, in order te carry a corrent twice as great witlîout
everlîeating, the 'vire used muast bie twico the diameter er four
turnes tihe Section. This la an important nuatter, if truc, fur
the size cf copper cenductora iB a very ilupeortant elomeot iii
tRie coat cf a plant for electrie iighting, and cemîductora liable
te be overhocated greatly increase the cout cf tRie entrent, bc-
aides beiug dangereus.

IIbIEIIATY ANALYSIS OF THiE POZZUOL&ý;ur ANI) A JIAID
MîtTLon eir Ti.s lixo -ri.mî IlyunsAuLme PuePoEmTi.-leI s
receot nuinher cf the Co??iptes Rendus, X. Ed. Landrin do-
scribcd a number c. exiierilnuuîîts Shiewiuig, (1) That the silica
arising freint the combipationS in whîicli it accora in a pczzuo-
lana is a variety cf hydniolie siesc at its imaximumi power. (2).
That tliey give a rapid pi-cesa cf testimîg perzaolýaa, via ,
att.ack witlî hydrachlorie acid, and trial of tbe insolubles witit
limne-wster. (3). That simnultaneous experimeots, made during
the saine period upon the pozzuelanas tlieraseives, Shew that
there is ne possible cemparison between tRie action cf îîczzoo-
l anas sud of theur insolubles on lime-water. It is likely, tîmen,
Iliat tRie lîydraulc silica la net isolatcd frein the oxides
in tRie pozzuelanas, as Girard de Caiidensberg thouglît, and
that the reenîlar and progressive lîardening cf hydraulic
mortars witiît a base af poazuolana is dlte te n very slow dis-

Iplacenacant cf tRie baues cembined 'vith the hydrxulie siliosa by
t he. liue, s dispîscement instantatieously preduced in the ex-
periments, by treating tbe pozzuolaîiaq, with hydroChierM

iacid.

A7ote alt tle 311iîdy of Zngraîn a7id the ,neealres of schusiesitv,
un . lchistomes rocks by mens of their thcrafc roe*îes by el.
JanneUa?.

bl. Jannettaz lias neyer met with any exception te the Iaw
that heat is prepagated along the plane af schistosity more
easily than in a perpendicular direction. De ail the pîsuea cf
3ehistosity thon conduet heat equally wreli 1 Tite isethernial
suiface fer schistose rocks, as jcar tryatals. is aiu eliipsoid
whosA titres principal pianoes are tRie lîlamie of schiistosity, con-
taining thegreatest sud moan axis, sud two pilanes perpendi-
calai- te tacti otlier snd te tîte fornmer, the one containiiîg tRie
greatest snd lest axis, the other the men and lenst axis cf
ellupsoid. It may happen that the twe axes in tme planîe cf
schistosity are equal, in wlîiclî case the ellipsoid la a surface cf
revolution ; it ia aIse depressed and lias its Icaist axis perpeui-
dicular te tise plane of sehistosity. Very freqnently, liowever,
these two axes are unequal ; what is their direction?

in visiting slate qtiarries it 'viii be observed that tlic sork.
Mie e~e~ avait tîtenusolves cf s firit division, getterallv
svlth groat case, in the plane ef schlstosity, er plane cf first
cZearage, in order te break tip the rock loto plates of large
aniierticial ares; thon cf a division less tî.asily effected thion ths

ifirst, lu a division callei the lea9rai,î, long, or fil, accordiiîg
te the locality, and wliiclî înay b. dosignated tRie pilane cf
secondZ clearage, in erdorte cntnp these plates iii uùrrow hu<nds
These banda are afterwards ent loto anuali tablesa by lîleans cf
edge toels, te obtain sîstes cf tRie reqoired leuigth.

Tite relation hotween tîtele two planes of eleavage anîd the
principal sections of the surface mhich nsures the tRiernal
conductivity is mest simple. Tite lino of interjection cf thesoe
plRanes is parsilol te the greatest axis and tRie plano of srhiste-
sity is perpendicular ta the lest axis cf the isothernial suirfusce.
In athor 'vords, the greateat axis cf this surface is paraliel ta
the ogralu or Second clearage, sud the losat axis ia Iverpu-
dicular ta the first clearage or pianeocf ScIlistosity.

ANEW COPPER-,ZINC ALLOY.
Entgiiaringj says that Mi-. Alexander Diek lias simccecded in

predoeing a new copper-zine sllcy whicls exhibits eharacter-
iatics as essentiallv superior te hi-as as tiiose cf bronîze aure
ta gun maetal. The atdvantages clumlmed for the new nlloy,
uvhich bas botu nanuod " delta metal," are great strengtbi aud
teoghneas, aud a capacity for beig rolled, forged and drawii.
It cau be moade as hard as mild atecTi, and wheîî melted is vers'
liquid, prodncing sonndl castings cf clase fine grain. The celant
so 'bu 'aied frein that cf ycliow bras te rich g un zuetal ; the

surface takes a fine polisb, and when exposed te the air tai-naises

leua than braou. Thesci latter ehaTacteristics w'ill meet vith
ready appreciation for cabinet worh-, hiarncas fittitig, etc. The
mautai whien caït in Sand lins a breaking Strain of 21 to 22 tons
per square inch - whnn tolled or forged hot itito tods, thz
breaking strain is 43 tons ppr square inîch ; and when drawn
ioto tvire of 22 I1,W.G. of 67 toits lier square inch.

UULFSrIEAM.-ConmaulerBartletts recent measuires on
the coast.p%.rvoy steamer B3lake show that the curront ofir
Florign, whiere the clianiiel is 48 miles %vide, and the deepest

Foit 439 fathoms, lias a cross-section cf 429,526,240 square
feeýt a velocity freont aile te fivc, averaging tiree miles an
htour; adischarge of 51.000,00O0,0000 gilloisn huir ; sud
a temperatura varying frein 781> te $3Q at the surface, and frein
ýî7O te Ilu at the bottent. Farther along our ceast, the car-
rent llows over aut even plateau, îiarromvug toward Cape
Ilatterap, about 400 fathoins decp, aud suddonly dropping off
te over 2,000 fathoius at is eastern edgc. l the stronger
parts of the Stream, the battontisf swcpt clean, and ceusists
of firrm coral rock, hard eneogli te dent the breas cylinder of
the souniding.apparatus. Whiero fine deposits occur, south of
Charleston, they are cf ptercpod oeze, eliaracteistic ef the
(2aribbean and Golf cf Mexico ; farther north, globigerina
ceze becomes nmere cominon, as it is in the open north Atlan-
tic. The division betweeu these twe deposits is consîdered tRie
boundary cf tic cold, arctic currelît whieh follews down our
shore frei the nortlî, passing under the Guif-Streatn off Rat.
teras, whcre tRie shallewv plateau ferces it out. Ne 'varin or
cold banda or bifurcations were froud iu the surface-waters tilI
off liatteras, ana zio distinct Ilceld %val."~ 1ear shore the
curreot was much influeuceed by winds. .1 biief dlescription is

givn of the Siemens deep.sea thermomneter, based on the va-
rationn cf eleetriral resistatice in nietals wvlth change of tons-
peratuire. blesures mode with thi-îaid with the Miiier-Casella
therinemeter show aluicat absolute agreement, uven at conti-
derable deptiis.-(Buzli. Amtr. geogr. soc., 1882, 69.)

OUYR BODJES:"(Kivllg.

:11F i.01.FSES Olt FUNCTIONS OF~ TUE BODY.

By Dit. %NiRF% Wu..soxFSE, &c.

Tiiere is au animalcule, averag7t,in luiameter the one.fivo-.
huudredtb cf an inch. or thereabeuts, feui' in stqgnant pools,
called the Aînnl'a. TRie naome of tie animalcule ja derived
front the Greek fer Ilchange.". lu appelirancez it is a more
Speck cf living jelly, wih i evr .anginR its forn-evcr
llewing, se te speaki, freint ane shape te atiier. Tite living
matter whereof the ainreba consis la slldrfp'~ This
substance clesely resembles the white cf egg (or aZbîLmen)in its
clîciical composition. Rt is the one sulisqtance wlîicb eons te
bet inseparablo frein lire ; ou te puit it more axactly, tiré la noe-
wlier- known or !iear.l of ecept as exhibitcd b3- saine ferni or
Cther cf "pretop)lasni." Whatever mny bo the relation cf pro-
toplasin te life-a tapie 1 n,'ed uet dliscuzs hore-tis muci is
assurcd, that life, as wve K-new it, îcents te reqaire pretepsa3ni
or aîbuineaos matter "-4r its exhibition and unere existence.
Protepsaam, in î.bi% way, becemnaz truly the Il cay ci the pot-
ter-," wroveii by the powers tliat bc loto tRie wendreusly varied
warp and weof cf living beings.

The Ainçeba, then, la a pretoplasin s cet,. It takes la food
particle.s by any part cf its fi-smo, ansd ic appoars capable of
digesting tîxein iii any part cf its bedy. There is ne mouth,
stomach, lîeart. bteath ai-glus, or norvens system. Yet the
animalcule litv, and liveS ns perfcctly in its awn simple way
ws the mi). There seenîs, indced, a ivide jplf betsrixt human-
ity aud the Aminha, but it is a. gui.! tiît us by noe meaus m-
passable, %vlien ive censiuler tliat a cenumunity of likenesa (in
the esscutial nature cf tlieir livin.g parts> suid a sanieness cf
fonction (in resp-ct cf the actions of iifé) characterize tîsia
lower foi-ni of lire aud the spliere cf humau boples ao3d foars.
We sall have te rcfer hercaftpr te tbe Ammcba as a type cf s
Couasî1derabli number cf actienq which tliu physiologise studies
iii mn, aîîd it will si-rve a geod purpete il we; therefore, bear
the humble <lenizen cf tRie pocol, with ils. acft protoplasin body,
clearly in mind.

Evcry living being-animal or plant, mnud or man-per.
ferros thi-e grent fitnctions iii the course cf its existence. Thie
physiology cf noy aitimal or pulant can bc anund up in the
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expression, tlitt the whole busiess of life, so to spéak, con-
sists of rton great proccssoN, wltîch inchile many initoer pire.
cossés %vithin thoir limita. Vitre is, firstly, the fîînotion of
Nnitrit ion, whereby the~ animal or plant mourialheî itself, digests
food, andi repaire its over.recurriig %vaste. tn secondly,
succecds the ibroce8s of laec.,nr ltion. Tlîrongh the
exorcise tf tItis latter runeùticit, the living hein g rings itefinto
Il.relation" with the enter %vorlà Ily meîans of its niervous sys-
tom. To the discussion of the. fonctions of the nervous systein,
this second departnient o£ physiology is, tbcrefore, ilevoted.
Bat hostsa of animals aud plants (lie daily. Continnally the
nnits of a race perish anti di-op into the -grave. Ilonce a third
functicn-tbnt cf Jitpr-odlucfio-renews the racer. juet as
Il nutrition" renews the individual. Ncwv animals and plants
are thus brought into the wvorld te take thu place of tbeir fol.
lows that have sîîccuînbed, in lthe hateocf lifo.

It is clear that wltilst tnese three fujiotiuns represent the
collective type of lte animal or plant, thcre muet bo malny sub.
divisions of each action or dnty. For example, tue filnction
of nul ritioc includes every action through whlich the inuiiial
body inaintains its place in lte worid. (Ioder this single
head what aubjects fail to be consideredI Tueli reply is-firstly,
foods; then (ligestiov-itself a comprehoensivo topie ; thon lthe
blood, iute which food la convertedl; next circulation, whicb
distributes tho blood te ail the tissues of the body ; and thon
coures excreîion, or the gettiog rid of waste matters. Titis lat-
ter duty is porformed by longs, skin, and kidneys, so that the
single vrord ccetio-, stands for andi implios the futnctions cf
hreathing, cf the skin, and of the kidneyî respectively. 0f
the other two main fonctions cf the body, the saine remarks
halai good. Each ftinction is susceptible cf division int6 a large

iumn'ber of lesser actions andi details. The so-callcd Illifo,"
then, cf a linnan bsiog may, withont any sitraining. cither cf
physiological language, ideas, or facta, bo describeti rather as a
8eries cf II lives," thau as one life. Anti this latter contention
beconies plainer whcn we refleot that in our blond, as well as
in other fluide cfor frames, there are "«cells" or minute living
rarticles, which certaioly pocsess a powér of motion indepen.
dent cf the body cf svhich they forni part, and which aise ex-
hibit a vitality that is nlot dopendeot upon the fratrie, lhrongh
wbcse blood-vessels they litpotnally travel.

For car present purpose, lowever, it muet snfice taI we
regard the varied processes andi actions cf the body as existing
in a close nnity which lies on tho surface cf titings. Health
and a truly enjoyable life are only possible te us when this
tunity is maintainetl. Derangeineont cf elne fonction ia apt te
cause aberration cf manly fucticas ; and we cano nly live a

pretand healthy lifo, pbysically, when cvery orgao, part,
and tissue co-operates with its neighbours in the maintainence
cf the %çhoie boduly existence.

Our tiret consideration moet ho devotedl Ie the consideration
cf the fuotion cf nutrition. Il is only natursi that we sîtoolt
first seek te know hcw ort boilies:are nonrishied. 1V/q they
are nourishedl we have. alrtady seen. Wsste andi wear are ia-
tepatable frein existence. Evcry act of life means the wear
andi tsar cf the orgau svhich wcrks9. Hoente, il is te repair and
renew4the perenniai waste whirh the living body nude.-goos,
that nî4rit ton devotes ail its energi. s.
Tite maos whereby we repiair ivaîe are Iargely surameti np in

the wordsfood andi digestion. Fooil la the inaterial froin which
we atieive the new mattcr for living upleu, andi dige.stion is cne
word fer inany processes whereby titis food is convcrteid into a

tfliit capable cf being added te and ponred into tuie blood. Di.
gestion, titen, is nîerely thte lino whicit connccta the food anti
t ho blond. Titrongit digestion we convert foodi or motter thatIis mcro or las unhke oneselvus into ourselves.

ViTe apparatus by which this action is cifected isl callod the
digestive systcîn. Eaci collection cf organs inaliving body

(theorgns bingdevoteti te the promnto uito)i
callod a "systeiii." Hleurt andi blood.vesscls formna -systera"j-that cf the circulation. Lunga, s1cm, anti kidnsys,-form-
ing a kind cf natural Irio--constituto tito systein of excrctory
crgcrns, which are tievoted te getting riai cf wasïte matters.
.And in the digestive systern, we lied a 'whole series of crgans*
which perforni, each, an important part in th. wcrk cf (ccd-
elaboratio. Thus, there are the meoute andi teeh; then rne
the .elivary glands cf the menth. Thte stomach andi intestines
cerne ncxt, the foodi passing thronuiî those p arts. Thes titer,
4sweetbrea" (or panceils>, gastrîc glands cf the stomach, and

th gans f he itestine are a L 0 ay organs wlnch dis.
charge dtles counecteti with the cunversion of food into a
Ibuid, capable cf being atdodi ta the. bicoi.

Bot Inet cf AUl it i* pcssible to forma a eneralimeti idon cf this
complex systemn of igemstive organe. We oughl te tlîink cf
any digestiv'e systei as nserely a longer or sltorter tub~e thrcugh
which f ccd Pesses, anla in wlnols food la slubjecet te te action
cf iluids; tlîrowni in allcn it by certain glands (liver, sweetbread,
etc). Such a simple idea-that cf a tube witi II glands" aI-
tâclîod te its aides-perfectly describes the digestive systein cf
any animal.

TUE TIi1flK AN4D LIMUS.

The trunL- cf lthe body (minus the /ecad cr akuîl, already
detcribeti>, consiste cf the apne, chest, sud the l' girdlest ' cf
the limbs. Titese "9girdies"I are the series of bones wliich at-
tecit the himbs te the îrunk. Titeir compcsition ws shail note

lToieLst or thorax ia formedby thse spîne andi ribs bohinai,
by the ribs aI the sides, anud by the ruts and their cartilages
(or gristly endfs>, and brest-hone in front. The ribs number
twelve pairs in man, anti are allacheti beâinla te the twelve
dorsal or back-vcrtebre, cacis by a movable joint, whioh is~
utiliseti in thes breathing mevements. Occasicnally tlîirteeni
pairs cf ribs are developeti in the homan snbj sot: 'lho thir.I
teentît pair in such a cam is usuaily borne hy the firal lombar
vertebre. Somnetimes, hcwever, we flîîd a thirteenth rib aI-
lacheti te th. soventh or lat neck-vertebraS. Thene odd or
extra ritisl insa are, perhaps, test expîsinet as survivais cf
thse conditions cf lower life, andi as ancestral marks. The, go.
rilla has nortnally thirteen p airs cf riba, and crocodiles havea
whole series cf neck-ribs. What is unusoal le human anato-
iny, may thnà be perfectiy normal in lower existences. The
fîrsî seven rus are attache&. lu frOut te tise sternUM or b"at
belle each by a rib cartilage. Each cartilaec ia simply a bar
of gristle, cf highly elastio nature. W. eau ses that wçith the,
front cf the chesî thos renderet elp.%tic, thse movementà cf
breathing shon't& bc readily accomplîs'aed. lu a crowd, out
rite are neyer se readihy broken, if wo meel the pressure frein
hefore bsckwards, se that the cartilages cf the rita act as
buffers. If, on the centrary, the saine pressure were appliet
at the aides cf thse oheat, the riba waulii most likely b. frac-
turoti. The sigiti, uit, anti tentit pairs cf ribs are attaohed
in front te the cartilage cf lthe seventh rit. The eleventh andi
twelftit rita are often callsiftjoating ribs-a tail naine, teosose
thoy do net "'lent" in anything. 'Vi ahcula cail them,
11free " ribs, andi thus express the fact that they are short
and Ihat wlsilst springiog froin the spin. bohinai, they are net
attdched te anything in front. The sternum, or tresst hone,
is a flat bone, sisapeti semewhat like a mword. Il is broati
ahove, sud ntirrow telow, where It soda in a pisco cf gristie.
lu aid age, the cartilages cf ths riba and hrest.bone tend ta
becornlocf bony nature. The tiisa ie oid persans are thos
more bnittie andi more readily trokea titan thoso cf the youog.
Lime appeara te ho doeositcd in the rit cartilages in oIt aee,
sud titis fact, wiih is nameti a "I«egenerative procesa,' is
aise reprosenteti lu the hlocidvessels as weUl as iwth rit Carti.
lages.

The limbs lu Vertetrate or Ilbackhonet I" animais nover
exceeti four in number. Titey are always developetl in pairs,
and always posseas au internal Sony axis et skeletcsn, ta wbicli
thîe miuclés of the 11mub are atlacited. Vertebrate animaIs
nîay have ne limts aI ahI. Scule flahes, tnost serpents (soins
anakes have amaîl anti retiimentary hina limbe), anti a few
lizards are linibless. Soin. fishes, sucis quadrupeds a-3 tnas
ivitalca anti ses cews, anti a few lizards have culy ons pair cf
lirets.

Escis 1mb, as already noteti, is joinct thle bodiy or tr-unk
by a series o! boues forrng thse limb girdle. If we talcs l'is
girdie loto accourIt, le as h flot a uit ta ho compracti cf six
parts. The upper (jrforc) 11mb is attachet llthe lrook b
tho s/wuck!r Ilgird 1e." lu man, two boues ferai thiis "I rtile.1
lu a bird or reptile, %vs aboulai fiid aI leaî thre aistit
belles. Oas o! tboes flmre bones, mni pasasses in a mnilifiod
condition.

Tho scapuce, or shoolder blade, is the firsl cf 1he two sIsoul.
tier belnes. il is a tnianRslar, flatteosti bans, iying ou lthe
bsck andi upper part a! the cheat. Outsidc il bas a alrong
ridge (the spitte cf the shouider blade) for lte attachmno f
muscles. Ta the enter aide, lter. are meen two prominent
projections. The spineocf tho tonle enda in oe cf these, the
acromion proecss, anti ta this procesa th. collar bons ofj
ltaI site is attacheti. The other procs la the coraeoid i
j= cecm. This, ln the bird or rektile, la & dsffiet
bons, anti fera, in fact, 1h. chie! support cf the
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fore-limbs in theze animaIs. The coracoid process ovor-
liangs a shallow, saucer-like space, called the Unoid caty I.
Into this cavity the upper arm-bonc <or hurnerus) fits, and
thus forms the 8houlder.joint.

The clavkIe or collar-bone is the second of tho shoulder-
girdle boues. It is a narrow boue, shaped sornewhat lilke
the letter S. It resta by its imuer end on the top of thse
bresat-bonc, and by its outer end is attached to the l'acro-
mnien process" of tho scapula. No collpa-boues exist i
hoofed animais <horso, cow, etc.>, or in scas and whales.
They aro small in carnivorous animais, whilst bats, apea,
and other animais possesa themn in perfect array.

Thse foro.limb of man consista (1) of a single bone, that
of the upper arm, called the Aumeru.s; (2) cf two boues
forming thse fore-aria, and called radiui and sua , (3) of
eight sali boues, forming the corpus or torist, (4) of fBye

bouies (ene for each flnger) formng thse palm or metacarpusi
and (5) of tise fiye digit# or fingers. Thse fingers, with thse
exception cf thse thssmb, Dre cornposed cf tistee susali boues
càlled pllasge. Thse thurnb kas only two phalanges (us
eue usay sce by Iocsking at it), snd thore are, therefore,
fourteen phalanges in s.cc hand.

Holding tise anis 'itis thse palm cf tho band forwards or
(pad whuii thse lmb f8 said te be ini aupination), thse

rduf8tisat boue ini the fore-am 'sisici lies te thse tisumbl-
side, tisa udna, Lts neighbour boue, lving tes thse little-finger
pide it! thse lirub. This is the natural position cf tsese boues
in msan, and thse boues lie parallel, s just described, and as
seen i thse right atmi cf tise skeleton-we have depicted. Now,
txxrn tise palm dowsswards or lsskwards This action, cf
extreme ntility te mans, in popularly suppoued te lm efrected
by.a llturn cf tise wrist" This is not thse eue. 'iu turu-
ing thse palm backwards or downwards, thse radius runxs
round and crosses the ulna, se tisat in this changed posture

(known as pronation), the relations of thse bottes are
altered. The boues should, therefore, always bo described
naturally, with thse palm forwards aud with the radius ansd
ulna lying pareille]. It in intereating to note tizat in many
animuais (est, dog, and carnivora generally; copliant, ».),
thse prone position, with thse radius crosaiîsg the ulua <as in
t'ho ieft aria of the skeletoas depicted above),.ia thse fixed
aud natural stato of thse fore-ams.

Five is thse greatest number of fingers developed in
ussumals. They may diminisis in number te four (in
the dog), three (rhinoceros), two (in sheep, came], &ce.), or
one (in thse horse). Thse tlsunb nsay bc wauting, as in
spider -muonkeys; aud birds want tho fourth and fifth
fingers In whales, thse number cf the phalanges (or aussi!
boues o! thse flugers) xaay ho inucli increased f rom tiseir
numbers in man's digits. lit the third finger of a specier,
of whalc, as .usany as fourteen phalanges are found.

Thse Ioirer (or ldud) limb s sttached to a girdla
famiiiarly nsmed thse haunde. This hauncis, or pelvis,
consista (1) of part of thse 8pine (sacrum), aiready described,
behind, sud <2) of trio hauncli-bones or innomninatc boitas
,which are united in front The sacrum is, in fact, llrrnly
wedged iii between the two haunch-bones behindý

Eacis innnninate, or liunch-boiw, consista iu reality of
three boues. There f8 (1) thse -lliua, forming the expandect
part of thse haunch; <2) thee uch:um, sipon which tho bodly
rests in sitting; sud (3) thse pubis, or front portion, whicl±
joins its sseighbour of thse opposite side. There is r.o trace
iii thse adult of the threefold composition of the hiauuch-
boues ; but it is only about the twenty-fifth year of life
that final union and firmi Ossification of thse three boues take
place On the outer aida of eacis hauuch-bone is a deep
cup. This is thse acetabulum, in which thse hesd of the
thigis-bone resta te form thse hip-joint.

Thse lower limb consista of (1) tise fenmr, or thigh.bone.
thse lougest boue in the body; which, below, joins (2) thse
leg, consistàng of thse tibia (or shin), 'shicla recivea tser
lorier end of thse thigis-bone and tise ffula, a long, alender
boue lyiug te, thse out8ide o! thse leg; (3) thse tarsu, or
sukie, cousisting cf seven boues (one lesa- tisas in tisa
wrist ; (4) the metotarsi, or Ilinstep " aud (5) thse digits,
or tocs. Tito composition o! thse tees (of fourteen phalanges)
ia exactly that secs. in thse fingera.

There is; a close correspondence te tie. oted between tisa
skeleton cf the fore and hind limbs. For 'se see that
wisilst humerus and thigis e..ý-repond, fore-armu aud leg,
wrist And anide, and tocs and singera aise, show a marked re-
seinhlance. How: these resemblances have arisen, is a&
difficult question te deterunine. Pcrhaps tise shortest and.
safeat fashion cf solving it is te allege, 'shat developiesit
seenis te teach-nanely, that tise fore and hind Eimba have

Ibee. cveloped front a common type, and owe tiseir diver-
gences te thse differeut uses wrhiclt, iu tise econosny of
animal forcis, tlsey have corne te subserve.

We miust lastly note tisat thse kuee-cap, or paes/t, ia
not, properly apeaking, a bone cf tise skeltton. It is net
doveioped, as the other boues ar-e, but is forsued ini thse
tendon or siuew of tise greatt muscle cf tise front cf thse
thigs. Suds boues are called sesarnoid bosses We fiaci
these boues developed in other situations, where thse
tendons or sinewa exert great pressure on thse parts oves-
'shics they niove.

POLITIcAL INFLUrNCF OF- Co>ens-s sis CaiN.. - Tise fre-
ofuc c thse cornets duriug thse lut two years, ays .NisCurd,

has ec» regarded by thse Chines. as s vcry threatcning orn».
lu thse tail, rihicis tht.y liken te a flaming mword, they ses
thse emblens of a vengeance 'shicis nul be poured eut upon au
nuworthy nation. Me consequence of tise last cornet, a decree
has licou promulgated in the name of thse youug Eruperor,
stating that tise cornet prove tise negligeuce of tiseollicitssii
infornsing thse soveteign cf thse suisfortunca of the isecple. A
7rxy stringent euquiry is ordered, ziId it is possible that it
will bc follewed by a radical reform lu the Cisinese adminis-
tration.
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CANAIAN MAGAMINÉ, OP SCIENCE Apils.

RAREFIED AIR AS A CONDUCTOR 0F BLECTRICITY*
Edluid continîues ]lis researclies upon the suluect. A nulle-

ber of experiipiet ar el'cb' to show tient tie plieiiomnai
afiftle oppositioni ti flic pas>ago of' sp1arki frot termiinal to
terminal lut rarelied air caiinot lie e'qîlarned by file theory tdeat
a vacuan does not coiidnuct electricity. lie careýftlly diecs(:ses
the question of dia cantrary electro.ntotive fore whicli is
developcd lit the terlunals. te h is flot the reaîqstance or fle
gas, but this Pectro.mnotive force, iiicreasiîig with file rarefac-
tion atid coniiected with the clec'tradi)., that prî'sents an ob-
stacle to the passage afiftic carrelet. Evcrything as ii fsa'or of
the hypothesis tliat vactiuîni ouipo4s a very leetht' re8igtatico to
the prop)agation af electricity." Withaout tilt eîiiployinit of
electro4ea, cite cati t,\ete ait induction eitirnrt ait a (Ceiseiler
tube, wlaicl i; stullicicîit te îîroilce lîglut. TIhiq %oild bo lut-
possible ifthe lîîghly i.irelivd gels or vacunî were ait iinsulatoi
-ILil. May.

Mi. G. 11. loeiî,New Yorlk, iii a receiit paper before
the Albany Inst., favored the' reett Polar .Sea theory for the
following remsouis 1. Wae.olgo regularly eachi qsniiig
northward front Creeiilaid for uestiiîg. As the ice-barnier frotte
73 0 ta 82 c' is toa cold for lîirds ta raise thîr youing, thîcir
nestiuag place inust be îîortlî of tlîi4 barrier, sied in a nîilder
chinte. 2. The occurrence of wartit wiudq from the circuiatu
polar regiaus, as verified by explorers in bigla latitudes.
3. The occurrence af furions gales during the long arctic win-
ters, wlîich %would be tunaccotintable if t he region for ten de.
gees aronnd the pale wero as cold as the zone af the ice-
barrer, sud therefore as calain as the equatorial belt.

Tiit clais-experiosent conamonly employed for dernonstra-
tig chemical decomposition consista in eating inercun
axaile, arid Bliowing that oxygeas ia given off while mercury
remaîns behiod. Au taier and beautatul expei.îoent may be
performed with crystallized copper formate. This sait, when
heated over gas-famne ant a dry test-tube, readlily deconaposes ;
axidea of cor bon aie evolved, and a brilliant residue cf luetai-
lic copper is left- Tie formiate is easily prepared by hîoiling
copper oxide witb formic acid, and filtering, On coaling, fie
bine crystals are deposited. Althaugh this experinuent inval-
ves no new facts, 1 believe itq ap~plicability to class.ronm pur.
poses baq been geranlly overlooked. F. IV. C. ini Science.

AN ASPHALT MORTAR.
TVie CcattritlbZau der Raien ria iug describva a pateîited

c psi in iade at a faactorv ini Stargard, Puwîerawîa, wlîach
lis orsiuîe11 yeuis past hren ;îsed % it pentu-t suceas 0ii tile
Berlin Ste-ttîin railway for %vaîl. coîlings, ivater.tablea, itîîd
sinsilar puîrîos-a ret 1ulting a wvsler.îîrooI coatiîig. 'llie mat(--
riaI as colîîîposeil of coaltr to 1%e are .Iidvd cay, asphlait,
resin, liîlîarg-, andl saaiq Il: is, lei short, a, kind of :intificial
asphaît, w ithI tile distiîîel îoî tint it is apiplieul cold, like
ordiuary ceieat nenderng. 'rite teiacity ai the' natcrial,
%vlaeni proper1% laid, ant i ts freedoiîi frontî liabihity ta <lanige
by the' %i-atbir atie proveil b% îeferrncc tea un examîple ant fle
coping of a wall whlîcla lias bîî-îî eXJntcd for four years ta the
draina-ge of a slohît 33 ert laigli. 'its vojiig as stîll perfectly
soutid, suid hls nîul i-titredl aiîy repair silice it w;is laid îlowîî.
Otlier %workb havc pi s iuîalIy e.îiî.faclry. lu1 splyîaîg
Ibis auorîar, aes it es teriîîed, the space to be cns-ered as fir't
tlîoroîîglly dricd, and aftei being well cleauietl is îsriiid %vitlb
hoat rooliiig varnisl, thie hasas ofu llti id aîlsii lar. 'l'i user-
tan ia tieu laîid on coId, to lhe olîkîs f about tlaret, eaghîths
ofait îivls, weitI vitleer usoad or %teelI trasvels, anud as properly
sinotbei aver. If ilît ariat iovered us large, siiotlier coatiaig
cf varnîsli as aplîpietl at rugît saigI strwa ovcr the whale.
Thîe waterproof sî taitdos maeiaîs îirih impriîgialli to
nain ai- frost, and pîsi tic.îlly iiîdîtittî-ble. Thîe cost (if tlie
uiaterial laid as esuîîîîated iA vil mort- tlîau 10 centls lier square
foot, sied it a stat dl tIra tis liîce cao lie reduced by ut It'ast
two cents for large quanî ties liait do%%l aiv y îxieaeced work.
isci.

STEEL WATEiiPa'c -The Cliaiieroy Co. naakes pipes af
steel plate for conveîyaaag watei tnder le 1lî pressure. The sitel
palates are coated %witlî lead on both ai.des by iinusersian or
otlaeawise, dieua rolitd ta ferra, rivetted, sud soldered file whale
1igtlî, sied covt.red vile pitch. The first cost ai fle steel a
ilet nncl greaier tîsan tient cf noie, anid the steci pipes pimiess
couisiderable adv'autages oser thateb aitranl. TIhe Ieadi coating
as supenor ci accouait cf tlic funciies.- af granua iii thse steel ithe

reseistaisce ta tensile strain nnul inîterail pressure is 50 noui 60
tinies, and the' resistsaact te defornaatioa loaitndially front
39, ti 49) tlimes gr'ster, sdtile flic ataperior Plasticity cf the steel

plate permulta or theu pilles recelvaaig tolenable iarull iiocls
wîitliout beiîg permantently deloriiied. For equal tliickiîesa
ti ate ttI tubes stanid twfce thîe infteranal preseiare ai the troau,
aauld bpîig hoile liglitsut! .qtroiig, tht-y aro aiiîirably îsdapted
for lîiig dovai fenilporaraly sandtlakaag uap agaaî.-Iroî.

Aeil ILNaONuAI. APPLICAcTIONS OP' PlsîoTOGauAI-HY.-I'rofessor
E. C'. Pickering descrîbed saine photograpahie worl, vzlie is
uaow beiiig uiiîsertaken at the Hlarvard obsiervatory. Experi-
it-uts are beiaag made ivitlî varions leîases, aud on thieir coin-
lîletioa it la inteaidpd ta take phiotograpîlis from tlie %uble
vuiible lieavens notirtt of .109 .4ntit, [t is possible, also, that s
mîals till be pnblislied. Mteasureinentsi ai the- photographie

energy ofail file braghîter starse will be madle, dewn te, perhaps,
file seventb miagnitudle. Besides this, it is proposed te obtain
asesssensests ai thc caler ai the stars, by usiig a large lens of
lueavy fliiît-glass, giving ais usucl chromatie aberration as
ibo,,ilble. lu tle centre a circular diak of gla>s will be placed,
8lighitly thsiîaîaer at one edge tlîan sa the cîlier. Trhe effeot will
h.-, tlusx every star will bave twa inmages jalaced sida by bigle.
lly sîfjosting the senisitive plate at a certain distanice froeile
leis tile bhii raya will lie brouaglit toa sfucus ; but, in file case
of tic image foried by the ring of the [ens, the violet and ultra..
violet rays ivill lia spread aver seolarge an ares as ta producu
conaparatively little efl'ect, wbile in th ether image they wil
hiave naarly full power. By placîng aîuotber plate somnewliat
aîearen the Ions thse violet rays wall be fecosed. A tisird plate
will enable us ta facus the ultra-violet rays. 13y comin g,
in each case, file image faruned by tile culge of the Ioa ith
that fonied by flic centre, a series of quantitative results cau
ha abtaineul, wbich wiul vary accordiog to the apectram ai the
star moasureul. By this rnethed aaay variation of color aq weil
as of magnitude conld at onîce be detected.-Aener. «cad. aurts
sc. ; ntediag 1c1W 14.)

PROCIDEDINOS 0F SOCIETIS.
Tito Inistituion ai Civil E:îginters: MNf. Jtrîalees, ini the chair.
A V1aîer seas reud oata the Productive Poseer îuîîd efficioncy oi

Machine-Toolet, and ai other lAbour-Saving Appiucs okdb
Ildraulie Pressure " by bMr. ltahph Hart Tweddcel1* M. In.-t. C.E.
Tte Aîîhor stated tient he Éaj occasion to desigiiaîmachaine, wticb

aa required te exert great apressure in a confinuat spaco at a coosider-
al ib , tlace f nain any shafting. The moachine haidte bc portable.
and ta obe capiable of doing a largo amonct of work eliciently seithout
'lie intervention ofskilled labour. Sucli conditionas were iii comun
occurrence, sand iin Ibis insîsaîc atli sere eucceqsfully falflld by the
eaoîitoynsent of liçdraulic preysttre. 'th Parler s an amplaiifications
tî i tit ,bjct of tl1e appllicationo <f thiu Isoseer te îtctîatuîg machinie-

tels s itller labour-as-4%iog KtipliXng:e:ý ii eligiiicerîiig werk«, and
%vas uhs-ided unuler tibre lae&dsi naiiiely. the iîitridicioa andî ilevl-
oinient oif lîyîraulic-paremsure unachine-tools .thîe productive poseer
sit efliciency ofas ts-ol eeal. u toaoe Ctceaa
lhcaîî; and the increaseul îroîloctive power tend efficients- obtausable
by tisa eumpîloyaient of laydratslic-îsressuro for %working iliaclîiuie.louls
and (ilier lisi -aia piiics Refcroiice W:i. îiaiude tu the un-
îiibhi-lieîl aprience exisliog on the.c qiàeslioîît..

Uîîdt-r teI rat hieail au illuetrtioi ira, afoi et asi portable
liyîlnsiilic appareills for fixing the ends of bof 1er-tubes in tube-îilates,
thîe iresure of sester cînployed vîuryinîag frouiu 1 ti) Il tit Per 4quare
inch. Owîng ta tise introduction of higli etleaiiupre.s'urcs. lthe seint-
fimin marineo boilers liad ta bc coidcrabl- iuacre.veil. but dlitelle-
elîaîiut ravctinog-machmnas fonnae lie us e- re ifiî iiiadequtte
tiiiauke eeam-tigti anL. lICiSliseAutlbirdesýignculitIsydraulto
rivetiiîg-plsiit tu ovencoane the ilillîitlt,%. Il couîsfigtld of puîuaps, an
acceaaiiaulster, anad a rivetîi ng-macagit-, and ini oiieasiin ieas sevcu
linie- ancre cnonii thuai haîadwork: tiiireiîs-er ils sutrplus ioser
wat availabta for hydraulie vres-ses for -aclliiig." or jogling. angle
anud tee-irOti. In action it was; faîutaet liau inaterial atat nauci
Ict.s slraiuîei, andu tient lthe %rear anit tour of th iteuîlîls aud dica waa
grcally rcilaccd, besidcs wluictiftie machines, were anovable. Previous
attcapts ta perforai eitiîuar work bi- portable machines driven by
icaiui hua îlot bt-cii s-ery aiuccessfol. ibi.. i aas helieveul, wils tbe

firt ydriaieîirsere iaeuîugauacioewhch oud eadlbhoap-
turneS ai Sdiferrent pointse anîd oaerl<cýonsiderable ares and nt IL etteun
limne iniaian an uninîcrripted convcctioni aith tIse accauulalor-
pree.sone in flc ains. Tlsosystena tendbeen extendc taenactsinery of
eufficieuit gap ta siai the deepeu-t iiders, lIse aîfe hydraulie Poweer
wih acluiicd the Iseavier moachinîes beîog utîlizeul for lifting theun.
TIsewiater driving the-ge miachines and thcir lifting aliuaratusIri
siîpplied ainder a pressure of 1,lbs..er square ioc . uaongst tha
first ta einploy them wast thse furmn of Sir William Armstrng and Ca.
Severail in«,lanîces wee thon aiven of theirsapPication : for riveting
es Oejeu thue laîticc.girder bridge sehich carrie> Prinarese Street osver
the (;reat Esatern itailwa)y nt Biîsluopgale Street Station , for rivet-
iog locomotive boilers; for fastening rits in giin-carriages andh ini
agriculturat machineny, for railvray wagîtou-work, ana for 'vetlue
c-hipst. Thsubstitîution ai hydraulic macbiocry for punebliug sud
alicarinir raclais beil botte more gradueI but it bad pnovad econoniaies,
anîd hend heen einple -ed for sitarng tIsa links cf chaire cibles 3 loches
un diameler, both iies St one tirait. To obtain the full advantae
due tu tIse application of byuluulic ipressure ta aachine-toole. te
systeun slaould he applied throu hut the eonk@. Tiq hs been grirf,
carnied ont csanpletcly St tis e, ech naval dock yar at Toualon for
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building iron andi stcel war shipe. A shntilar plant hiat silice licel
erct.ted a litecshipyard of the GIorges et Chantiarodie la Loire, at Poe-
hiourI, sicur St. Nitzaire. illustrations of whieh were gtiven, ast aise Uf

tinoîlmer machmine uet liru-.whiclî was slow being cunatrucsteti front the
Aîthor's glusigne. Otdeor aillctii. of Itydrauliu pressure were

Vien, reforreti te. quels a for furgting saint staampitg. lThe Autlîuri
lîiti abat lieu successfi carrYilng ont of bydraullo furgini womld

duepent greaîly n theu skîli brought ta btar in niakins aise dles liutit

»s tolth protIittve 1î,nweraîîdefficiency ofimuaehiinetooltt eneral.
b, tend flia uod (if itcrcaqiing thom, the Auithor observcd tient te
roIt ut'inaitfncitirigit tependil antio fli roductivel poe f the
louis emopiloyed. aidi upon i le offiewîis u tratipportinc
ltho inateriailu eted frumn littes. Atiiile liftinig anti tratisorting tir-
r-,igemnettsý stuuld bu îtrovidcd int ail cases. At prastnt a large
attntnt or liftimmir was dono by assntt labour, fl wVtlch there Wtîs
Toun for gros'. imtirovoitititt. Owiugi te fle tîeceosity ititherto Of

tiiag bclting or gearitg fur workinir thenm. power-cralleq tad, onlIy
beti aptîliet lunacltmne-tools go a Iimnted estent as a mounies for itu-
rreasltig titir onîtptt Thet Autmur Itoimtei otut finit by flic adloption of
Iortnblcitydraulic mtachine.to a rent ,avinx iii flour-sîte îuight
)e efecud. The introdtioin of hyrui capetaut liat practically

%tunîhilated, spacs in stocek% andi railway-Yartls. and aW flte haulîng of
agRivera weigltt on a gudt rondl requireti Icos poawer iens lifting it, an
extendeti apptlication of -Iicli maehinery lu emtgine.workit was ta bu
inticipageti. Tito qtttabihtly of this oystetin ta inecasiig lthe eutpt

lifing wasernqtmrcd ilanhyr;uiic crutes ity lte imiossibility of work-
itntn putulitg on themu a greater lo:ul titan they w.re calculaled 10

bear. .
Ol te titird ieI iîl, inely, fltc invreasati prtoductive p'ower atid

eflîctenc)y obtauuable by lieu unipîcymuent Uf hydraulic pressure for
workincnmemn-tos tho Attthor observcd fhant an flair as the prime

tnlover witt4 concurncd, flic potwer nece.-sary in a hsymîrmulie systent ta
piimgml weler list theu acetumulator was nearly aiwaytt obtaineti froin a

oteain-ciitgiue. but aven ast tii carly stage thc hydraulie stem, ly
liri uise ut ltho accumnulator, alloweil of a eonmderable reduictmon nit
lthe size of the tetr. A contparatively ainall prime mnuver runnirag
continîmially- slored Up sîtfficient energy to meut any sutiden sielianti
friný cran lte largest of the machies worked fruru it ,white, on the
oticr fanenti, te grinîe suover wouid have tu ho equat tu thie. This
tiefect watt tua tsalait estent guet hy the usie0f fly-wheeis, which were,
lîowever.oaie tio,îable fronts teir liabilitY la accidentt. anti frotte the

-- traitesîtuwcli flic mhaftingr wats subjected. Front 200 ta 300 biows
lier minute liat been obtaine irmn hydraulie moachines, and in machine-

loUIs ani ra the accuintilator actel as a perfect saféty-,alve.
Then., for the transmission of' power tb points <listant front the Prime
muroer, hydraulie pressoure was file inost coonomical. Ily the use of
itydraullicenguints laid underground, ait Oerrhcad stafting was dis-

pecaeed with. Under the prcsent syâtein files of shaftiug, t0 a grutt
extent. regttlatad the position of flicu machinas. In a reuent case,
48.,MW square feîwero rcquired wiîh shat*titgwle32,Mq~quare fect
only ware necessîtry whosm arrtnged for h-draulic transni&.sion. la
itis re te çou'. ou ail the rollng nut flttig of a building Wl0 fee
loisi, -xi feet acide, and 25 faut tigit wua Raveti. A pipe of 1incht bore
couli transmit nearly t;5 hs.-p. est a %-cry muderale velocity of acatar.
and P.2-inei pipe about 25 h.-p. Alldasigerfromltu useofhaltsand

f 11lleys was avoitiet, anti ahen Once laiti th Ie grounti il omautlati n
furttc r attention.
'flic itext question watt et$ te the sititability of laydraulis; pressure

lu attualing lthe Mols. It hint aiready beau catloyet fer sietîingr
andi plan ing-machine<, andi ils application te rotary machines maight
aven beconme as econumnical as asny other. Theu simnlicjty anti fewness
of parta in ail itydraulie machine-tuolswo-sa sourceof agreat cconouey.
lei respect ta the econoinicai application uf force thraulh aacit indi-
vi-lol machine wlten parfortiniug sncbl an operatien as Puulcaint, te
inaet -a anas moving at ilts loanest speeti, anti friction wu s tt a tini-
aiita when most work wus bain g duae. Again * hytiraulie m1achiîncs
coneutueti nu lioanar excep'. wlien actually dsng work. wnhite it wui

siot utiusant in a iuacitine-situp te sea ail tho citafîing running in
urder la drive a qmal tuo] at ils axtreîty. Witt Itydraulio ia-
chines it anas inîiatarial anheltor flie machine was 2 fout or 2,000 feel
fronit the accumulator, on ly the exact gugntil of water ueeessany go
p.erformn the operatien anas consumne 3 . In conclusion, thte Author
mtaleti that apart frot questionet of econoîny attention inîittl bc
<lirecteti te several of lite ativantages aristang froio the applicattti of
tydrauliu power Lu speeili cases. In rivating-nsachinery eL rendereti
it ptossible in cite and lte saine inachine lu close te plates aniti a,
stcady pressure, t0 fli lte rivet-hola witbout forcing te motal of flica
rivets in Itetaceen fle ptlates. ant l give the maotai a sharp blete- net
only coult the heaviest machina bu lifted, but the miachinues coulti ho
:îtachet ta theîr work. In ýunching and shearîng niàachioer3y înuch

grete acîî-ac aas usrefrottithe perfect contrai0f the muiýng
p.unli or koife, anhoqo dascunt conft ba arresteti ascii afler iL tad
touchîct the plate. Steel plates ancre less injurei anhan ansclied lîy
sleadj1 h)ydraulie pressura. llydraulic punchiug antd shcaring-
moachines requiroti no fondatienst anti oilt bc reatiy l*an on
board ohip, thus saviug mucit earryîng to andi fr0 uf plates. IL anas
oftis desîrable la foliote Up the effccts of a sharp blow by maintaiti-ing con tinueti steatiy pressur e. Titis wua iliostrateti by the Author.atho describetIl * tms'" accumlaor, andi pointed ont bte differ-
emicu of affect of a nul."Cr of light bleuis ascompareti wibt ota eaa-y
oninl the caue of hydraulio rivcting. Siesilar condtitions sepplai
fttrglug. The indirect ativanlages due ta te îanifornatity of ail the
work applieti aise toi the flangîng-mnachinery, andi in facttoisvcrytiting
passinge through dies and blocksa. Heathoug'it that aven lamali firens
mielht finti it adrianlageous te combine inl t e pection of a omumn

pumping-stalion, and se te obtain mail>' of the economical beneoîts
dtme ta carrying out operations on alarge sa!e.

The second Papacr rald ana en .Stupn asand Welding nter the
Steag-iammer,' hy Mr. Alexander ôM oeenil. M. [nst. C.B. lb
anas ubservadl thait the aing if i an forging untiert sh. team-ham-
mar in moultis or dies cf simple for ha lon bea dectsti Titey
hail comtnunly beau of capor fgtte i ira, . ee offte reul
linisheti andiuch heavier tan nesa rv re irireg Ina h m tela
bakin, ot1fby planins or sapin la finish Mhn. Ver f.wa rgs
haut beiia produceti of a cotiicte 8hp or ailI up of soee1a
piecesi, under the hammer w en coinau on ar-iron wunas, us. Th,

sltean.hammer hiait aiways boea amployeti fer waltiingr iii coloîu
the rings of waggott-wlîeels, anti in statping whoels acering te
lte sycitam ofMr. Arbel. So far astla Authorwaas taware, li11e tatil
beegadune toakle omaier forginge, welding togethar eaverai Itiecco.
Ife lthougtit sulicietît care hitti saut lîemi lakmi lit lthe tirawimtg office go
tiostiqu focani on titat ltcey coulai Ite stantel. lisat that proltar lire-
mautiat tadtiml been obscrvei bY lthe moîLtiaiCer Of lteO wtrkit or lthe
furomtan.siit, lu aranige the itilariai, so Iliat. îtn aneis situniti bu
natis ie the rigmt aa, the usat lowing; ini flic rigtt directioun lu 911

liteu Tontlet. nuidtu liraimt of tlic iran pia'ced su as te) geL flie grealest
sirongth. Slamîîpmng mi muelet gave a umttfornlty anti accurttcy wticit
afrortieti eat acim'tutages anIerc large numbers of similar ohiectm

'nremate 'flte Autitor tnd carciati out. the systeso a tiuîtir andi
welditig carnage tentd aarou iron-work for semu vears et lthe Iocital-

cueWrks of lte Great Souffherai nmmtl Western lway of Irelanti.
Hie conîraîti flie cost cf sîatpe(Ilforgitgxsas cutîptretl witt furgmtîgs
hy b.itaîisowitgo tittt for the essur" Ciilicalti4 formtts, fle former
p rocess anas the clhuaitr. Aîlmtmgh fttr sottie purposes lthe otan-
.tamener aa tioce«.mary, lit, balieved iumîttmy forgiuîgs wout bu botter

iade b>' tydrealie lurgmmîg.-prass. iially. ho expiamiei lthe melhoti
of nîalcmngstamîtcd fergingît. by giviitg a detaileti occoumînt of fle mursn.
uer of fatgmie a mîu nler of dlifféret articles, wi'chtî h iteoul sueeteti
atl fair satnphtorflurgimige fcîtriîîgi andi aggn iromî.anork.

Meeting on Palm. latth., M.%r. Bruleest in the Chair. A paper rasait
was on -'VThe Destigu antd Contrutionî of Jteitairitig.Slapwtayd l'or
Shiips," b>' MT. T. IL. Ligitîfoot, M. Imtst. C. E., attd Mr. John

Afler refereuce le lita ftret imîlroilucliouî cf crailles on ruIler by.the
iste 3fr. Mortoni, of lis in flic ycar 1819, a descriptiotn ana gavaen
tifa modern slipua>, capaLîie of daing anuith vessas ot about 2,50O
tous grima weisght, antl ttp 1300 feet in lengh. Four sections anare
tit, anigh iu datait, vin.. thu fountialions. thea ays, lthe craille, andi

flie haulisng mtaciinery. amîtallueion waa mado la the gradent, wiici
tati generalis t0e tcditerminati by a conoidetrallun of ltae amount anti
value of lanti tt disposai, hv lthe teptit of anatar te ha provileti oster
flie criatie, anti somnalies hy the naînral eof 0flie grantit.

'rThe feuatidatuons ancre descrtbeti as uaL being difficuit or expensive,
except lu spacial aiet, as lthe aneigist of ltae vessail anti eraille watt
apreati oser sucis a largo area as la retite tite pressure par unit ta ae
veryennalanouriî. Piisgwas objectait ta unless lthe whiole length cf
lthe way anas fihus supporteti, aslboa itopimprtant 10 aittain uniformity
of hearing toug tout lthe autire lemgtt mn ortier la avoiti excessive
local ci5rasses. The cast-iron rails lapon Sibict lthe craie travellai
ancre thon nefarredti L. and lte inotitut uî iaying and ixilzng thaun on
the timhar-ways anas axplaineti.

Wlth regard la the subtooerei Portion of flie ways which usuaill'
tati to ha put in place aniti tite assistane of divers, arinîs Proposais
fur sarteuinç lthe slip, anti ses tecresiaisi flie expauseofonstruction
anar, tisait an't. Titse wece first, making the cratie telaseopie, go
tat witn non out the ouererai divionms clotitisp, wtile as soute as

Insuline cemmoanceti lthe> openati out te receive tte vessai;, and.,
qecontily. eutciauing the upper partof lthe suip aittin walertight ai
pt'videdabltteboamuanit apaircf galtq. 13Bot es. systemsa iç
tee n soplet b>' fle Authors hbut lthe latter anere uni>' ajgtlicahie in

cases antare tite aas a sufficiaut nise atti fti of dte. 1la di *
hat t hresorledti l, tite subtorateil portion af lthe wayâs wt. lrI i
ail frantet togetitar on banti, antI the rails laid. IL ait titan flesateai
olmt oser ils final position, anti suk b>' Iayutg on a sufficienat wel;ht
cf clones, lthe grounti iasing hecu previosi> lrepareti b>' treig
au; levellissg Up with ballast.

lThe construction af lthe craille anas laet ieenlioueti. The limber
usati aas gearaly American naît, put oether lu tae fore f ire.

rTC, one aI bte entre amdîtw nmt the aitdes, oser ltae enfer lines of
rails. The rites ancre bracedti ogatar anti meounted on $tronc cast-
brou antes aniti wrougitt-irou tetes runmiug imn cast-iron carniae.Aeross lthe ritis anc boneaus of wood or iran ca.rying alitiior bifga-

bliockts worked fronts bte vessai iteI Pieuçits, sta"a andi pawl-Itea-
anere prositiot, as anaît as acrougmt-iromi gutides, for conveamence mn
plaeiilit e vasal.

lThe hauiug-up machinery wnas descrihoti as being To ene erall
acluabeti by water-pressure, thougli iu soute cases. en&lutes with gear-

ngaaueespectat>' ini siipways fer aimait vessels.
lie i lotn detailei lte anorkiug of a siiiianay. mcntieniug

lthe, preparalion auti ruuning down oif ttc craie, anhicit aouseimnes
was rtittid 90 t040 feet 01er tae anti cf lthe ays, anti lthe ilealing
on 0fthte vassal, anticit wua guitiat hy itawsers front tha qua>' or jttLy,
anti b> the craihe-gimides. Aflar hauling-up hati coutmema , bte
sitips gnaluialiy iatuled doteais ou the keel-blocks, anti te oliding bilge-
pteces Isolause n i n, iL anas iran out of file ataer seateti on tce
craie. rn lauineie lthe process anas raverseti. Tainsianeestanree
thon gisati af metutis b>' wtich mocre titanl Oue vessai coolti ba taken
onua single siîpaa atone tinie, ltheâlrsIaas by meana0f hytraulie

pssslaeiuntar lthe keel cf lthe sitip. anii e ablei tae anigit
i0 les trainsferreti froe tae cratile ta bfoaks supportat entirely on tihe
g ocu, s0 tit b:i' Providtun lthe cratie aniti swinging arma, il ousti
te ru down out cf itle wav anti prepareti for receîiitganotiter vesaI.
lit ltae second melthot (Thomepion anti Couper t s), lana ratle. bravalieti
on distinct sets of rails, aitt slightly dirfent inclinations, tua tbat
tae veissai migitt bc Iransferi-et frotte one loi ttc ther, acuontiin sl

lthe tua crasltie ursimubantusi itant up or louasti doue.
Murtou's itydtailie tauiing-gear, in uhicit tbe links tiait te ha dis-

connece es t the eut cf esacta upanard stroka, in order ta faate ont a
tlettei, and permit te ri tu travci tack auid bu recanneetet, ana
titan tiescribeti; anti afler puinting ont the terlous lues of fimie occa-
aictieti b>' th!& operatian, 1he Autitars ruoea te ab sowi hoan, by an-
provai g5ar, lacs of tinte anas av'oiix~ With tis apparatua therta
aas no dtaconnecltin cil links, wcanit ei> Iran-eliaie anti duan
the anays aecortiing sas the trainae ancre on titair octanard or ienard

stroke, connan3iao anit t he craie being madie b>' pauts attecIu.d
theit eî, uhich geareti with lte linkso on thaer usanat 10.

silippeti salmon as bhay ancre reversei. During lit short finie Lte
linkis ancre statuonary in reversai at top andi bottat, anater wuas ac-
cumulatei nter pressure, anti given out anhen the rman trasciieti ie
onfi direction or tht. othtr.
" llefoenoe anas matie ta Meurs. Ilayanar, Tyler and Co.'a bladins-
Mear alis te that inatrotuseti b>' 2%usàra Day anti Seussaiers, tbc former
Went objecte ti on amcetant of ils caot, anti tce latter froues the. dill-
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oîilty lu ont ainicg ii raîîoo suflieisunly durable ta wotk uniter tbe
lîcava' ataiii ta wchl the. wonld bue aubjocte.tin il larrgo elipiva>.
Foruilas woro given foi cloeutating flio prunctical diuietiii' of flio

banliiig Kent. nuit il( lecxtis'îior ic'.rkîitg il sltipusiiy %vos dtatoît, bathi
for NlortQu'.4 systoin sonod for tlinît of tile Aiiftiers.

TLe au'eruuo oust ut ceuistruetîîiî f c ýliu,%Vny ions %.cry lîfiiult
te duerzinie. but il waïo stafos! tlnia ti vu te fii titi 1 ointsk
woigliiig 2,5W foto,, wttb 8»3( fot of cv, Ialîghîîfîîa' ilks.

undi eue tituber -ido-jct ty, wouulîl trobal. caine tu £25.000 niliut
theo landt.

Iu concluîsion tlic Autlioril saluit boy tîju nef advtucafo flic îuindi-
crimniutc n'e' us? liî a.lonit tho 'hoice u teicr ntlottio»I UT other-
Wniso use bd, loft t. fl.e 'E aiucr utor ut «urvc- uf flc gn.tiîid, rnds
e carcfîîl cacsudcrutiîai et hue, resucroos-. Tho' thiuglt, lucevor,
Vonat ini iflaiy situiostce lie.-Iuîiwi tusso'eu oituulits irtagird ta
first cost andu fiîcilitv ils cvviiî wiillieuldt .tuoeiutf recoinuiiîl
It te theo capîitaliftt; witi, front u.-àli-iiiier e îimiîu of icef fie
botte'r venititationi aronuiit t toi ucasel ivîiii il uvunsq ivil lrain frain tiu
catera thse oîpraut lcduft,r îi'îfeun, sied the shourt tfinie c-

enrieu ini haulins: np anud aed lîuicluiig %bure vor>' itutourtaît les%-

TIno ppor dcîlt nyith otit- sncb iccîloiîs as, wure geticrall un tise.
alt di! ssc atteîinît go. uesurlt r riîtciiu assoit iiitiatia itu

iciie ntîgît tbc ulcairablo iniieea i-u R, torenc wia- fituxeoer,
msalle to thic ceisituînei flîi:itig-ilck auîî eligt ut tirei tuugrrie.l out oni

1851 uit l'il iiadeîlihia. filc t.iali cent cI lIniohi irasb 411juuit liw.,fJtO

Anîruîîu'aa ssoCIPrr %» CIIL rN. IN siu .i.lit Muirciu, l83 : lîn.
Ir. Paîisse in ftle Chair.- F1.i.cil ou' TR WaaIN-iita.. paier on
thîs suibjeet 'ioas ruas! by ltlllltoun Sîmtthi ir. M. Aiu.soue, C. E_~. et
Sais Friiucisco. This ajuer gzava thei rotutlte elt uuu.uuî experiuiits
uîuîî the dihqoliarga of ivcter thmrugli cirotulrfui t. rî.iugto
hlt an incu ta fouir fet ini iuuietr, :idiot iv ii i cheuuficu. frot

croe-eixth crotte ftunt te twnt>' foot per iuocouiu. W'luiiî ovcnliîg,
March 21st. Vlie deathluni Ma-cl Stli naq zîiiuîî,uuuicd for uîc
O. Morse. oneo f flue curlieuit incouil.. and uvil, ltuJ tucon ~cct

cf the Society fer 15 yoirs. and Troui'iiru'r 21 yt'uur'. lis iliterafînlecollction of stiecittcc cf ntuiv iv od irab iareeec,1t. by Joli.u à,
Goodin, mouiller o? tLe Society. Ilu sibei ut ' î,uuîuuînnanceort
tests ofstructurat unuterials iris4 ccusiik'rel Thi zl -retuir>' soudc ut,

totaltement of îylat haI beu dulite usp fil ho receui. Mr. fU. Chtiîîuît,.
Cbairinan of a Coucuuuitte o.u tii.- sui1becot. reLîtoul flicN (ulVrt tliut htif

been malde te -contre largor aiîîronsoiauiiecs fi--ti (uuut.rux: and flue
suhtieci. of' hh lacsiluiiciud fur cotductuiug anud euuIItuiiiiieue testý-auni tuf
collating rc.oults soust. te iceuire uiesir.tble informnatin. cas lideuitscd.

Luttera ineo recul frout e iural z- lo . Ikioët, t'hiol o? d)rujccuicc.
staticer fhat the progrItînucc etulîutedu fer Ccii uIUUuI[g uCuit4 Of.tïiictur.ui
matoruals nyculi! ho cruuie ou i h l'u'crutiiu iceqttuu suttchtnie fto
tVie extent of tLe vory Riîuucll :uisluivt cit,nepri.ultiei 4 'ierus atiti
fic Citeclar trout fibo Cliit et Ordicc, eir4teistg tisu zurogrtmfuno
ices aise rondi.

A reoelitou %ias noduflcil f'; tht. t'itcf ilii it ivai tle sause crf lic
uneotuig tbat ut Sj.tci f'u itiuiîifc -tuitfu ficfdbau the, futarul
cf Dircctionu, ta prej.uuec soui ituuii -t ut i.rgrainiu f o .f~ .f-
iotrncturil nnatorii la. anq te sccuire flic tuesi ruýutn ptàiibla frouit flue
IVctortewn Arsonil Exîueriuncts.

Eyiga'CLI-l or a'Piiu.AIutnl -Mctuuucg tun reb. 17tb.* Ilu'ury
G. Morris in the Chair. A palieru' J. M. Steiwart, un the Iaaous

13rag.cra llAacOI. hiputn k.34as-r urne readt.
Thle consf."uctious of flue Dclaw:irc Blirciir-uîr cvas conummncetl in

the ycar 18U4, opuen loi-tu, sibinittl fu i Boaicrd of imnasoirî
apîseiutcd la> the C:ongrosa cf tlî Unittu3 Staicu.

Tho proict cf the IJearud oîuoiipaftd li oIfruetien in flc cc-
oavity of file Delaware lIa>, insuf uiIfc Coolieu lenji)eu, tut 5 

tinma-.Rive o neron uflic'* pierre.- lit rdtie.s" or rufi-rafi sivfiul. 4a:raiel luy
an înternl or il, -if ablt ot-quirter cfut' ilule , flic greuufor
calle!, the " 'Bru'kwunfcr o ho butîtuutu ii% -it% liuidrci feût lonug,
cnd fuîurfoen fiet ca o low water, te ilîrdi iul- asieflo e urucg
gialas frein tIsa naîth lu nti eàuf; thne othor vallus! tiua" rue Breiuicr,
ta ho abolit oneu-Iiuclf Ilc lctugtli otf' fltO'u' iirk. aund of fthe oauo
insight, ta protert aiiîupiug iuglaoiln norîiw.'.t'ly gaies acd beavy
drifting ice of the bey.

The Rtone tîsoul ilic ceuusqtruction ouf flt. ut-ls was ulut and
vitrîedfrouisoeua rtcreof atun t cccui --.z, tut vouglt, tLe sotaller
cocistitcticg the bulk of flhe sonai, flic lairoier turingr ued te cue-r thle
exrterior alopcs aud te s-uqticuu the direct imptact ouf the soit.

Dorn test yçarb flc Jrogra of uui'uf ruit'uuutu wcn snob. that by
18u, o'ight Ilussdrot cumu tLirtyfio thouneanu fuiss liai Ieen dopo.qitc'd.

Freint this' finie ui, nrcrk muis done urru'guîlttrhy. until Iffl. clies flue
works inoro Coiuuîîlretd as they sinus! lit tircuci.

he llreakwittr ie tino fîuouîsatul hOe litiuîîred nut ift iught fent
long on tha tep). flic fc Ilrcaker iluiriccn tuuuuuured iuudo tiffy-nuuuc fot.
TLu aeorage clutth e! bos is tieity-two guet i fi-t. eode buuidru'd an!

sixt3y foot dit the Lace. siedl cclih te about bourfcoii foet sihove mccc
10w wer.

The lîroakiator Haurboir for main> s'ocra fuîfilleil, sut far as its tapa-~

of the ceuntry'. But flues growth ut tfui'u quinnuiec' îarticularly tlic
lado twecty-ie s'ocra, line uit far exocecleul î,uuisibl anticihpation. ads ta
porcctically exohuidi oc fluait da truît'tioti., hurt fida e tusitecuteu
eholter. At varionse ti Le--. iluerefuro. si rotjecise luuukng to the cuilarge
mont of the proeocteut arca have lioeu tîu te aubucf cf dolihemaîuuau ha

cohlicrs au!i boards cf angliierq ands file natter reccicul rocuéced
attention dcriug the fitli yeuir jc't ucIoed. froint the roferenco hi tile
Ciifof Engincers of tLe t' S.A,, toca repnrtaf Mauior Wmi. Lutdloio.
Carps o? Engineers. U.S.A., slidncing ccunpcriqcn e! a rrecnf surve>'
witb former unes, eutd cnt ocly was tLe prof ciod croc, >carhy datioun-

lsbing relatively ta tLe cîceunt of ebipping seckuug islltor. but ic
aise undorgoiug a positive aud serions dotcrueeatioui frein a mcrkc!
decrease lu depth. lis vioc of thiq utîriorioisi. a board of on-

giacerg rocomiuune d w- s i.u«siblus rouinoula, i bi closare of fitsle p
existing betineen thse irelikWictcr and ndjouuuîng( leu ljroekr lu
It is bolioî'od. ill, tia gi-nter or tles extciat. chea c tc ~Ooi.
wýt lis the luarbor andu rociuvo ilunce exisfiiig un the, shoct ii is vu
cinit>', an! ioe, uncrcaso the liratcotud croc cfztncurango jaarta' four-
fulil.

It le proîted te cloua th '* fGaltet by men or a1 concroe !uper.

if rteeturo rcting- ulon a grrnito rip-rap foundation, doearibed Imn-
traliv aB follows:

A bidlj cfîofod tituber iq first go be constriicted cornpletoly
iloroxsa tho (l*, iwîth boy.a tif.sixteon feut lonîg. cli fresîlo la tu
bo tornmod of filme piles. flic centre Pite vertical, the, othors lnolinud,
andu furuîing witlî tlic col) a pro-file for (lie concrote, wurk. A double
ritilrýti truick sa te bc laid on flic bridge for tLe tr:tgigporMatln of

Uîîî t le eqlnîlction or the bridge, it lsproposol te bogic the de-
Pecitfîtheriî-raîî (the graolito uBcd woigtîiing nlot leus than one ton,

tlîcîîvcrage bcing flotte te flic bteulc). iayiîg flic oue unlformiy
iicress floui*, itnp" tgo î,revnt 1woiiig of tlo bottoîn, ant te aRmdurlly
I.iAe the liniglt (if thec rit) rail tu tililve fout bctoW cîadut 10w wator
witli » widtli (if forty -oiglbt foot on toi), anid a aide iloupe of onu.bait

Hic(, Cerirote q, eilrStrUCturo id te borin twolIVO fcet beon ow w
ivcr,. %it fli il isei of twuiity four feu. ilde, height twciity-four fout,

81It 'lqîo oS four oiicite anid a ivîdttî ci) top of twolvo foot.
'Llie etteci'le te lou butitt in blocks of the abovo co-eeetion and
tuils. uf sxtŽcn fout, curreosj)idiiig te the lengili of tlic baya or the

britigc. For fhï)lloog siîics lc bays are to lie encloquit witb ilot4iclable
apraiia fo)riiig boxee, ii o illbcd ii siiccs.ion file boxes coiitaîcing
nt ecd citIi il triaiular mtauraint, inhicli, a<er thie tino PADoiuîigi
L)uxesq hava Locîi filIl. cais bo taliOn doWu and likewite Ouled, forte.
Ilig Istîtiaro pluge to biond tognther the tuirgor bInôai. Ta oilte sali!
aprouà. isi poeitieii, tic-roule will bo u8ed, ibaa.dng thraugli pilles. the
ifu otxf recltîc cf wihl %vill bu llushiill the exterier surface of tho
coicrdte.
bluc riterons and tie-roils usein l the construction of' enoh blocki eau
eo rcunuutod aîid îsed again m. seuil as the mnass shall have attasincod
tile reqilîitc "1limy.

'file elu.itîg cf flic. tlaiuîî butwee the lue Ilroîkcr and Breakw:ttor
wili bc beguîî ai once, and it id exîuoctud *bat thoe wurk wili bo coin-
lglitei ini about five ycarg.

Dr. Il M. Chance retuorteil bis experiece with flhe Lislsou Fuel in
doîiest o so. lie fourni flic sitl laty in wcigbt. but bigu in Lulk. Hia
coniclusion inous thut it ia guout fulel for opon gratod cnd for nîanufcoi-I

f M:rcl 3rd. Mr. Tioruice Soe dcscribed the S.."Marivsa" built for
f lou Occanie s. S. Ce. of S~an Franceisco, Cal , by thea Vi'n. Crcmp&

sous,1 S and E. B1. Ce., of l>Lilasllhia;
Clu Mar'upmta of cfltha fsltaioig dimensionîs: Letigtli. 830 foot.

Lor'atth, 41 feut, deptil of blu, 26, foot; gross tousnage, about M00

Thie vesîli- of ef lic tlure-deck t.-pt, with the nadtion af a fiu.-h
iirrirauiu dock. cxtetiditig fore liai aft ancd fruits saie totoîdd, the bul
boir carricd uui) te iîect iL On the harricane dock forward, are

tutouif d #bc soctiol liaIt1 pilt bouse aldol "tate-reoorns for captain,lst
ait 2qid offiters, andtIl.t a dait bauge fer sînakinir-room.

Thli v-.as.el iljl have tna tu"sand aite oval suooke-stack.
'rin grand mlîooi. latota cl osu flic titi îr dock. farwucrd of the ma-
ceiry, s5,aco, extending ttm Bide te Bide, with state-roosns; for 100

fur-ýî chies pcaeiigors arratcgod turward of it and ainidships on bath
sitîcu of fie iiuuaeîinory- The' princujil wood used in the finish of the

Wotunnlf lucuiali. rolovel witlicl oi and mnaboqany. In zilaco of
file îîtd-f.ahiîoned dlcaii eye aide, light. -quitre opouzîîgs of liberal siue

a"ot'îr il) tile sidos, uirevîde witb ion oliuttors ouit the ontside "sd
gl:îzcd saMb u) thie iriejilu. This arrangemnt ill st! vcstly fa fhe
rotiiifurt uf thue tuweesngors. The incandeoscent eoactrin light wli ho,
futteud -Il oer tilc shil).

'Fli aciinindations for officcrs andl orow arc te bcoan the oppor
dck iîft of the, solaclîucry spce.

Stena Sterrinq gear cf neprored muuie iltl ho locateul in pilot
hoîine. iui baindl puiser attaclimont in resorvo. Serow-Kcar wlili ho
pîlacou aff for aiduitiocuul Socurity. A isteaw windlass, wlth capetas,
avili bc .urrauged farwoardand two stocue capotans af t. A stocîn dock

huat, il hoproidd bthforwcrd andi cfrt. Thome iîlI bo utOim
4ue 017r8 il oac,, of the main batebles for loadiug and utiloadîug

Th rK îcln walioy ill beocf the indepeundint, compecci!,
iverS ccl. direot-acting, tbreco-linder type, ofcbo",,S00 bare, -poweor,
iih tile bigh pressure cyliiidor 43 inch diacastor, the two Iew pros.

sure 6 fincho dianiotor. cnd aoil 51 inch stroko of pistoin. An indopeu-
dpnt centrifugai puiup will ho tiBed for cirenlating wootor tbroufgh the
condeiiqer, and for froeingi fic sLip lu caue of a largo le. l'bceon-
gin"e si'ill ha rovrrsau by the stesta gtar mado b>' fil finni. TLe
prepeller will ho built up, an! malleo c harcoal irau. Stocua of W0
pounuls pressure will lie suppuci! by Iwo single endos! beulers. For
part ueo aîid onsergecoies ait socla large doîukcy buler ill ho places!
ci uper dock. For Loisting as'hes cp arrangomnut cf etoani gear.
di.qîcuýacwijth acy attenulanco above. da.sitned by uone of the ciners»

wnî I ousc Steaca pomîpa for feoilai main boiers for oxtlngaisb-
i ne firci ot.,ilI ho leestout ini muucbisry spaco.

Th ortra prtisont cd, for P'raf. Maniflold Merrlnnan, a descrip-
tien or a (jraîhic S'olution of Cubio Eqoatioas

Mfr. Wild. P. Os-Ier prosontoul a tibla for Bolts Notsa ccd Throd,
proparod hy M. Hl. C. Slciiey, (luas liîgiîîoer cnd lulînsoîf.T

TL e Qccretary psintcd trccings 0f device for holding transit poicia
verfio»lly. cand sbaîf fer holding fuel! instruments ian vertical posit.an
witeih tensiiorsoril>' ont of ue in offIce, contrihutod te the Club b>' Mr.

Chlesîc E. Chaîndler, Civil Engincer. Norwirb, Oonc. Thse former
conut cf aisuhble tuba, frauoue at right angles ta the rad, ad the

latter cf a sbelf iiotched eut te admit f lic loge ndisilr tho triio boaud
auit pron'ided with a Alide in front te retain the instrusmentiun place.

'lIho leocrctary recnd a comusnicaction front Mr. C. Ronté, of Stettiln,
îlescrîbing a peecoute for the dryiîig cf wood, intenad especiaUy for
the fprepitration of inoool for mus-ical instrumnts, but perbaps othor- i
wiso usoful. I iscorîbod as fottois:

Tho uvoniln boards art se arraniges! ia alarxe irac kettle, fluet aus
site> frecly ciroulato over tboîr outire surface. an! expasout lu the
frat pluace, for tinolve bours t0 the dryicg cfl'ocfsof but air; ct'tr Ibis

the kette is closed. relhoate!l by tbe apparatns below n d the air ex-

b a n l d , inhen th e k e tlo la fll ld. w ith th e o x y g en o dized b y ele o-

trl op.rk. îasag .. nticnaUy betinoon tino points of platina,' fartm.ing th ? ccd g veo tif te ire couducte! tbronlî tubes of glass fnoll
tho ktl.£hon l ui! tu ct se onorgetîcaly utuan the hoatcd
nycos thott it cossne thse dcstrosinog resinoue, odty or otlnor )Parts l i

(April, 1883.


