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sauge lino. and terminateu t Bicensu Festînia Thre Coal iersçth
was about 12 miles. atîd, except attre strations,, t t e lino wtu laid wîlh
a tingle way. The sumani-level turnnel wae 3,860 yards il ictCh. IL
wax os rried ont b>' the staff oi Chu lAedon sud Norlt-Weterti Rail-
way Compiany', the mrater panrt n of rtalundc ai Ctre works beinte
executeul b>' crrtrrtct. Tire tunnci.worke coîrrîri4eu Cire sitkrrg ni
threes obrfts, Cire drivingt ni eigltt headingg, land nmotitrghertî ont Ca
Ch. fulite lof nite tunnel. The oka ierfnreted conroteud ni î'ery
bard members ni Ciho inctamantnii syslenir: ratnd it wvis stateil tiraI at
the ooutb endt, li îrasqir nder the Wclsli Suite Cortsîrny's works
groat cure avas uecesmar>', andi a îtrung casinrg f or linsitr as roruira
la sustaits the heavy avoiehîs above rirrn rrrtd . 'lia tunnel iait n
ascenditr gradient iran te nortis end of ir lu f~ or a distance oi 1
mile rsnd38'4 chans, foiloiveu by' ns evel potilon et Cire srruit ai
0*75 chairs, andl Chen a deoondirsg gadnient ofi1 lu 660 for a dis4tairce ni
36 ebains 'totise soath ortr. t as1fotOiresitheigiti, sud 16
fout O inehea ins widlh. Tite deepeat ai the tbree rulrrtts i igtti e'x-
eeedeul 143 yards. andl ail avora rectaurguiar, 12 font iry 6 foet. %vitir thue
longer side lu the direction ni tiraliue ni tho tunntel. The avîndinte'
machiner>' coîupriscdl, eit each sbaiC, te bolier ni tise locomotive type
Cavaaimait high-uresonre englunes. witiî otur'wirecl and uinuor ai
winditig-drrums: tho latter avore 6 féet lu diauseter, unitrd Cir avne
coai rais. a graes lundu ill cavI e. ut 8 t'cet per second. 'Tho Cituber
head-genrringt carrted tavo pulitys-, cach 8 feet in dismoter 'sud wars
fitteul wilh Waiker's detachire bttok to îurcvert ns-er-wtdiil. Tire
repos verc ni steel avîre, tho breakngstrs bcitut 20 Cors. Five nir-
couitrassors; avre couitrncted tu cotsstsresdt. tu a puressure of 80ibs. îuer
suare iîrch,sutomaient air tosupput> six rock'borrrrg maruchinres nit enuch
fce. The comptresser taleatn-e.gcrunetors score secorrd'htrad boilers.

The pipsens for coavey-int tIra ctuurîure!ced sir on tIre wcrrkinrc moere ni
wrouteht'îrns, of3J hnchres bore to tire botîCoru of rte nirailo arsd ofi21
luiches bore fraus titenco to the frace of the workitrcs. Su ilns
avater avas rieu to the surfauce, fron ne strietr a ltae inrttoro: t'rsr twou
oi the obafts b y nl avrrugtt-iron vessel, att.iclitl ta tiue imider srdr' of

the cage, whiicba filied landl eutiett ltselfinrtttiitnietîcri> z but et the
other sbtit aaer avas int ex fa uu oruce puitr u.itau to ho entîluyed.
The shaits wera inamnri' surk hi'banni lnabourr. TtieAitrtirrheur prrs.
ceedeul Ca describo nt ingth Cire uirii'cnrrnges foer on irurting tire
mnacines, rta drrlittguuachuues teuuseises urnt rite tslaes of use'
tuatinte theon At rte nurth end o! tire tuiruret min exiieristicurCnu dciii-
oarriage waut employcul, lu corrjorctreri avuti eiectrie-frirg avrth the
vieav ni takiurg ont, s onua largo trcadusg. tue fttll ecotroit oY tino Cuir'
sein but ftur avant ni arccesa in etectrc-lriust il segio erutunsl>' abats-
doneul, mund the St. Gothnrrd typos ni errriansc M m ani hielt mst sttb'
etitutcud. It avas oqiiund avîih sixt Ilugersuîl glrili"m, fitteut iitis
automsatie feeni. At tire 'uuoth end nisiti rrli'oarrnt'et ss'rr con-
structeti. surltble fora airtdî'treoiwirulirntiy, arndi pro% itled ivitis
six Buluii drîilate .maciniîes wi'tlr1.rd''ud At tire six inter-
mediale faces the carrîsa saero of tIre ts'-pe adotuteu lirt the St.
Golhard Tunsnl, with Makeesn frlio-taJtneiuratoea face,
driven b>' compresseacu iîr. Tavu forait ofi di-tail ponts wtre noori. tIre
chisel siingle'euttiurg enige for suuitu ronck, andn the cru,".-suiurtfetr jointt-
est rock Witb regatrd Crs the avorkitrgiý ut Crire botroin of eneci sbnsft, a
tep heading wva drls'eu itt the firast instansce. Driviuug tire atives
beadtng coniprrocdl threo distinct operatins, nanui>', buring Chue tries
at the 4noce. cbarging aunu firtnug. anni resrroî'iîg t e td/là jet. Of thse
varieut explosi'es used. cotton prwder oer tonrito anroaercu l ot for
Ch. reunoval of rocks inurnsonineul places. but elynarnite anu l itho-
tracteur avere rte muât effectunrl rire utds'aiise beaullugs. The nad'
vanceul beadtg avas 8 t'ee q tare,1 auni ,suaiiy reuuro frein 15 to 30
bales 31 foot deep, anul fr<rnt1rassoit teo 2 iuclnes ls diauneter, to reiuava
a complete Qlice off Cita fate. Tira etnernrtin ni thse driiiingnnacttinos
mounteni an the carrintges was thren deseritreul. ne spcent ni 300 tu 500
strnkea per unute btînrg attnrd n 1> mtie uneihral tri clrnrgirng the
baoles aurd firing b>' hnttrn. ss'iii wnts uuewi'nt diffe'rent to thnut
ordunurity purqned. Fuloisi g ulir e wake nt tire advanncent irendrug
lu tire top ni ire tunnel wsu tire rcrinra tuf rte CiCr, "ides. Titis %trs
due prunciuuaiiy b>' hatrul issuor.nid cheitrd tînt .se'i.n tuf tire open-
ing irouie square t>u tsenii-cîrcie. Tite exCatVrtiusl (eut rite lower Itor'
Clou ws'n effecteul b>' drivtng a guliet alutug Ouro sîi of about busf hCie

aidth tuf tae tunrnel ta the fuait tett. leaving tire otiror ut! fnran
roadaa. Tht reiauiuing puortion ss's teon attakouil pnrtiy by issus
parti>' b>' macinie-drills at vanurts pints. 'l'ie Arîttîrr itext reterroul
to the lurogres meule mît ech ni tie esitsitu aînud itaiausroin, sylile
it eptuenirodtihat te averaige utun ttte ivtle rut Cire eilit inuces
amauutted ta W&''. feet vuer week, TIre touai quauntity ni avater findirrg
its av lite Cire tunnuel .vs about 1W.,000 galions per dtsy. Tino toali
ost oni Cire tunnuel tenu! titree sate ctCe, inuîinng labour, plaunt.
nusterisiga d eru-uundries as £302.850, diviuled -as folitava, vit., labour
£20300. planrt 2.3.630, andl iaterisis asususnnlries £74,?-0s. Aliowisîg
as a credrt tise liusiicost (if tire plant at' tino plantC, avhuiul it ivrs as-
sumeel utsght evnrrtiym renieti, tIre îeduced ost avouad ho £73
per lineai yardi, sud tuskiîrg thse avisle cnuicai conutents ai rock .nrd
ether substances actitai>' renunveti. tin ouvst puer cobie yatrdi seau £2 8&.
l0ti. The tunnel ms openeul for prublie traille on the 2ttd nf Juiy,
18749.

Avircca Socu'rr na, Civin. Exnuyr'.a.-BRegttlar meeting. Auril
18tis, 188. Vice-Pre.sident Peruure ii tne Chiar. The deatha ai'
Meuars. John C. James, Il. Ain. Sec, C. E., of Winnipeg, Manitoba,
andl Simeon Sireidan, M. Am. Soc.- C. E., ni Clevelandl, Ohio, avere
anneunaced.

The Secrear>' stateul Chat arraungements avere avel advansced for tise
Convention ni Ch. Society' ta ho heid at St. Pulu nud Minrneapolis bo-
gînuung Joue 2Oth. The ardinar>' mectinga to ho helti at St. Pui.
trne meeting at which Cire Pre.qideut's aduiress avii be deliverest ta ho
beid at Minneapuolis. ooi fr nithe Soaciety' andu the% r fillitlies avil
be accommndatcdt at te Hlutel Lafay>ette, Lake Mînnetrunka, sud
speciat arrangeruents have been ruade for transn to rend froin Chat
hotel avith releremsce te the nmeetingrs ni the Conuvention. A banrquet
avili b. tendereul b>' Cii Cititena ni tise tavo Citues at Chat hntei. le ia
as expected ta malle arrangeuntnU for a visit ta Ch. exposition aof

Balaa> Applianees at Chicao durnio tIre week proviens ta the Con-
volution, and tho Mcmberr citCh. Society' ili ieve Chicago for St.
Paul at a time te b. announceul ou tither June 18tis or 19th. The at-
tendance at Ch. Convention avili prababl>' ho ver>' large.

A rb>' th. laCe Wm. R. Morl>', M. Am. Soc.- C. E. avas rend hi'
ttecretar>' upon Ch. Subject af the Prouer Compensation for Iait-

rad Cuirves pon Grades. Mr'. Mariey' expresses Ch.e opinion ChaLt h

resistance due te ourrature ila meaaured nlot b>' tho ionsth of radiai
but b>' tire iougth of train, or gahat le the traulot b>' the ruiing grade'
and Chat white thora tnay buosottie increttsedl rebistauice duo to radim

Cha in b'c largoly ovorcouno bv the elovatin of the onter tait, unr
thlit ntisa location ot'a ralliis tho liigth aitrain or ruiing grade
shoai be made the busis ot Compernsation, and not tisa radius et Cor.
vaturo.

lie gives examples in his expericuce where tire practics oi Compta.,
igation with reforence te the ra-dius rcsnlted upon etep grades in qa
deided exeess of Unurpenosatin and in a notiorablo incroam of speu,
ni thre train un)on curvos. H1e aiio ules the roies adoptod b>' bita la,
bls practice wbich wore as foliows.

Rate of inax grade -00 te -Io pet 100 féet; .06 per 100 <set pue desiu Ceapwaa"s
do do '0to 1*60 no,44 .05 44 44 i

de ' 1'60te 3" go di4 w . dé d

Tihe paper wau discused b>' Meoan. nogart. Chanute T. C. Ciaak.
Einery Forney, Macdonald, North, Wrn. H. Paine, D. *srd, and I.

B1. Warui.
lus te discussion Mr. Chranute referred particuiarly te Ch. papr

S. W'iiiery X. Ara. Soe. %)1. B., pubiehed lu the Transactions of àh.
Societinl 1878 oit the iesistanco of Curvos, and the discussion upnes
Chat iraper, statirig Chat the thenretical trosistanes detmid by2 Mi.
Winery aured very eioely wlth the îsraotioal rositaoti
exîserizucntrt nîon ordinary whecis at tom, rpced, and Cht h. r..i

ws an addition nf about one balf pouud pser tand 1 ir doere, teo Ch.
resistisuco on straight finos, and that th. equation Cor curvature r.
sulting rai Chia was about hai! of what Mr. Morley' bas adoptd ee

hle oCr grade" bcibisicd lu an carlynuasber of the Transaetioas.,
and will ho discusssd with othors at the apirrntscbing Convention.

Meeting ni Airril4th. 1883: Geo. S. (Ircenel$r. in the Chair. As
Menibers,, Thuinas Ap ieton, Counoil0 Grave K an, 0. H. P. Corneil,

Seiîonoctarl L E. [Il ol Eiot, Norfolk, Va. Orvili. (irove, lions.
Con, lex., W . G. Willians'on Martingvitis, Va.: As Juniors, y. L
Fullor. Boston. Mass., A. Mchouaid, Nasbvtiie, Tenu.

The pretiinary' arranrgemrents for Che Convention wcre report.dbv
tht Seuretar-v. Tlite Cuventini l tob hi houat tus Cilles ni St. pala
atîd Minneairniis, Minri. The part), wit arrive ut St. Panl about noon

i Joue 1th. Poul detals wil ti mtao ho announced. It la iutended
aigo to arraire for a vi4it to tOto National Espo;itioî oC' Railway Ap
pitances et Chicagu bei'nro proceeding to SC. Faut. The doath of Mr'.

Peter t.ouon r the mortîrno of the meeting was announced, and
afier r..ektrk bl Mr- reoiad it wa-i ordered Cat an rttrproprlat.
noîtjeu sh uld be strrjr'ad truoi tIre luinsirdteso ' lie Society. Apiairerb>'
C>. Y. Wisrrer M. Am. Sue. C. E. oit tleudeti Field Work was rosd b>'
the Secrcrrsry lir the riberren ni' tire Atîthor and w:rs dibenîsed bY,
Meuars. Ilaighit, Pritîdie. CrVes, ansd Ceno. ýs. Grecire, Jr.

ENot,ta' Cuisa n o r.x.. iiiA.-Itecorri of rexular meeting.
Mrsrch l"ith 18W3 Pregidetît liemr %i 4.'trr it ite Chirr Mr.

Chas. A. Asliburner rend. n airor on* A Nesw Metirod ni Estituliting
tho Conterîts ni Iligh>' Piieuted Coni Bcrt, as Aîsîsid Cui tiro Anthra-
cite Filds of Petrrîeyivania," The etuesiliîs ni'rte futre prnductin
aird nliuate exharratin of the"e faiei, are nf Cite tererîtest inmportane.
Iu 1860 tho population ni tire United Staîtes vrs> 31.413,321, aîrd 8.513,.
123 ton ni coai wore prodnccd. i. c.. acttuily qhlîrjed to mrarket; ie
18,#0 the ipopulatton hadl increased 22 tuer cent a1.0.7)rnd the po
duction ni antrascite was ueaniy donsbled. bOIrr9 16,182,191 tons, oFr
theyear 1880, wiCh a populations oi over 50 mtillions. rte Proueut was
2327,242 Cons. Iu 1882 tho attuai produtiorn wras ov'er 30,000,000 tons.
It bas hocîs varnuuiy estiiatea timnt rte 470.qtttrarc ruiles coutaining-
ttrîs coil i>errusyIvruia wiii tue e'rtiroiy extraîsted lu irons 140 to
201 ycars. Wiiio r. Asliturrier rives irut te'titnatn tire uitirate ex.
lrarr.tirun. ho liras dtvised sa metottd for etirtirstig te conterrts Of
tire2c frids, t'roru risit lisn being olotuireu by rte c4srefri ,nd praeti.
cal geologicil. ranrd î,rirsing extriirirur i the Siate 'SurvcY. Th*
exact prrssltin andi detaleul struutndr srspt' rul tire conti bedu ara irag
iurîPPerl by 50 fout contour lines aloung tire floor af tire boula. giVin«g
corsîleteiy aird satisîactoriiy. the geuuetrcnsi construcetion and shape.
Tirese surfaces arc thers deveiolrsdi irrto plaie, by tic oeveioiument
lrt s trarehlst es ni the tino ni tire isit s eut b>' îuraliellid section

pieres 100 fet arnr t ins ernîpliicai inotrodi laetterrded witls errors
whicb are urîatbeinatically dîscuseruld, atni whicla have bicen formulated
bIc Mr. Arthurr Wirslinw, Meruber oC' Cire Club. Titis inetirot duos net
gtvo the Crue area nf the surface of e aphere, voue or triangular

trough. In the case nf a sishere, it givos î of Ch. Crue arca; ln aà
cosle, tire error inrcases diractl>' as the semant of the angle whieii Che
pitir of tire colle mrakes with ias a-,is: and li a triarrgular Crauch.
wbicit atlure ricar> reareets t ie iirpe ni the anthracite brtisiu, Ch.

errrrr i.e very mirci leso. -4 5ractica i tubt lia- been madise nf this uiethodi
lu tire Pantirer Creek bast,,, betsr MaNîti Cturrk utini Tatoanna,
aud Cire mraximnumr tossi'ni errer li irn r g tiro surface areasof the
enail Ieds wrrs furtîrrl ta be .903 of liter cent. Aftt3r thse arens are Chug
futundrite conrtents rire oltrsed 1>3 catrcini incnourcitienta muade la
the strinres to vscerCatii the actosliirîrrîrber of tons ni cotai whicb are
con tuineil in a unit Il ace) oi bei rires, lu hiswtyit iras been oaCi-
nrtet lat Cire aboye as'in nriginntily couttaied 1,032.000,000 Cons ;

Chat the arts, otder uleveoiruuetrt origirraiiy cortained 92,00(),000 Cous,
nut ni vîticîr latter tîrct 54,010,000 toits )lave liceu italien.

Tite Seerctury ur'eeented, frrr Mr. .Joitii llarQton, an ilUustrated sut
ni frrrnriine forrirarri tttrnoutsatîti crrseçitrse.

lOt. Joint 'T. Ilavr oxitibiCedt rilbern« orf îrhosprbn' bronze with wilck
he landl experintueil witit a View to lis non for tape lines. in mne
slrup sud itirer worlc, wire7c the tdatuger ni broskirrg tbe ordiasrysteel
lisseu s ver greuit aird wlirre the conrtct of tire Cta witir lurb$taîroes,
lu thetuselves izilurious to it, reuders iraquient wiping, and consequent
scouring off ofthe figiures,unecessaly. 2lire lrnier bronze ribo
wu$ M rtrl Ca Ise extreinci>' Cough, but, lu rdidltion C Clite difficuit>' in

its mranufascture t thia shatre, it wtts inuid thait after it was beut
at a sharp angle, it wouid not sCraighten out, thus decreasuhe.
iength ni tirafine. As nain; Ch. haminer ta streighten it would ln.
crese the lcngth, thse exprrrent wss not proocuteul fartner.
Thte Secretar>' pre-teutcd a systensi of reditttion tables which he bad

tude te iocilitattà lorng andl Cedios ulutiplicstions and divIsions,
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