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Mr1. Chas. Cochrane rend a paper wlicb ins. a sequei tei eno ren'd hy
tire saine attlr at i lie eeûde incoting of Liso Institutint, and deait
With Diit Fur ne %vork îg. ilirl opcelal referonce to the anaiysis of

th aaiuases IL w:att laid doie rit tho e t tsitiat; canomy of
fuelln blat- uriaces aq soveracti by throc condîtticom tIl tho toin-
peratître of the blat , '2) that ot the cacapttîg Roses; (3) the auantlty
Ôf carbons which co ho maintlained me the condition, once attaned, of
carbonie aciti, lits tend of biing rit- transfannieà intca rborîc ox 'de by
absorption ut carbon in the fuel. On teo tirst two oftbevoheadm tbora
&a.of course. notttîng noe to bosaidi, but tlîcy woe tlugtrat d by

a labomato andi valuabie tables. gîving, in nuits of fuel WC bsmnnt to Co),
tu) the hcnt carrict in by fiant of a givetî weigbt andi temlperature.(b
tii. hiens, carried uid be oîîln a of givon weiglit andte Lmpera.
turc. The third is dei n-ton at aum, lentis, andti abli arc givenabowing for an>' ivon consomption of C pcr ton 0f&8g, stet ratio 0
C03e ta Wli ttîo escaîtsng staes, first wlîct ail stse Ct 2, once foriet.
la rotaincod an lisast conition; and i'tertyarls orlîcu j cwt, 1 ewt..
li owî. arc.. arc afterwards reconverted i nsu CO or as tho author
tarme ia. whlon a grayaufr of 1 ovnt., 1 owt., oe., of' fina takon place
Perom tlîis in daduce theli concluRion Ébat tho inerû ktiowlet!gc.of tho
ratio Of (7U2 ta Ou i Ine Ibocas gaies, as l:t-euj by %snalygls, là use-
le to indîcatot wiiat iii renli'i guting, ii the furîtece, because tire
saine ratio mn y atiliertain ti, an5 difféet conditions, according to
the amount oft th trangfer trissis bas toais place, froint 00e boue ta
CO. If. tiowever. the coniutption of carbati pcv ton cf plg irais lias
heen est ste saine stue ascortaiied. then tee arceat once able ta rofer
thie case to its proîtor posititon, antitho lcnowledgeuf the ratio betwoen
the two ces enaices us at coce ta àeo elînt amotint of traîtafer bau
beaut going oit, and îvhat prospect thore là of effooting an iniproeoment. It wva furtbcr îtainted out that Lire main causes of this lu-
jurions re-coniversiun ofut2 uite CO ivore il) the tact thsat tho lime-
atone, uneti ai flux, centaine a proportion of COz. which cari Ouly bc
evolveti at a rail hient, andi thorotoro in contact with rei-liot coke,
'vhich inimedîntel3' Rives op sumoe of it8 B3 to the cvolved gants, (2)
flic tact Lbat the aro, esecially ln sice largor picea, duos nlot got coin-
pletcly de-uxidised until it ruaches the red-bot region. whcro the CO
aecending tui thc furnace lirai, umillts witb the oxygen ia te ore te
teri CO2, anti thicn ab.,orbg another equivalent of C frea the coke sao

retunntg acaint the li condition uf CO. Ititatherefore auggeaed that
bath sbese sources af ovii neiglt bc removed if (1) the linione ivere
caened before entcring the furnace, su ait ta have afircady par' cd
vrith iLe oxygen. (2) tic ironstune iero broken up itt pîce ornai
enough tu insure their dcomîtusition it. the bigher parts of the for-
note. Anothcr mcnof accompliîstig the latter reqoit 'vas te iii.
cosse sutîl furtber, if necossar>', the hcight of fuvoaces. A sanguine
estîmate 'vas madie ot stu ceonoin> that would attend ste application
cf these two devîcts, wiol iL was expocteti mîght reacit over 8 eut.
of coke pcv ton of pig- irait matie.

The valuc te trotiteasters ot thst elaborato tables anncxed to Lhe
paper, anti of the amode ta uvhicb the probleint of blat-funnace atonos-
my> a presonteti, cannot but bie ver>' treat, but rve doulat ciecx-
preset ini the discussion, b> r I. Loivttian iti FRIS,, wviother
thse practicai results w ldanswer the aulhor's expcctatios. As M.-

ptarts ie Ose of calcîinci Entassasse, in particular, It 'vas stateti that
it liead aircady beoit triait 'vithuut cffcettng any ecenomy at toast ie
large furîtaces , the -usugeet r- -son bein g that tbo caleitilme
asuc00 as eliargeti, re-absorbeti 0 freon toecscapinggase. anti cha.t

r'lthosigh hotit uns no donbt disengaeti in the procesa, yet Chis wus
Lta near Lhe throat of te turnaco ta have any Serious effect. Marc-
over it la ta be remembereti that tho provieus eaicining of flic Isuc-
at.o muet itef requere, fuel, the amount of whîcli munt b. dodocted
frons any apparent ga si due î ta a bsence ot 0 ini the line uitiiin
the furnace.

ENaINERaS' CLUB aOF PHILAnast.IîA. Tan. Wlth, 1883 -Mr. Ilear> G
Mornbthoebair. bi r. lVi. E. Lock wood proeeoteti a ft Il descrip-

tien of the Shaw Locomotive, prof uscly illustratcd b>' magio tantorn,
wrkinçç mode!, etc.. etc.
The Shaw Locomotiv IlMay bc classeti as a 37 tan soft-coal pas.conger

engine. 'vitis two cylîndâers on Cath side, oach 101 z 24 incicas; the
tuio workung in coraibination, boing equivalcut ta one cylinder
lL85 xZ4 incbes, two cross-hentis; ltm, piston-roda i wo connecting
anti pacaliol yode on caci aide.

11cr drivers are 5 foot 9 mnobos; 'veigit of orngine. 67.00 peunssas
ceat and 'vater, when in use, 73,000 pantie. Total. 74.30 pountia.
Weight of tender 26000 pountie water. 15,OOOJounds. ce&i. M30
îountis. ToLis, 4U5 pauade. total cemie aI for use,
121 .80poutide. or 60.45 tons.

The 1 mprovomont iii Engînes clalmea in the Shaw Locomotive arc
Parst.-N counster-balanceti drivers. o rgo, no hammer biows ajiJ

no nosinc attendi.
Second.-A sinigle suavement of valve 'viti dupiex action.
Thtrti.-Sîcnm la thse mour of balance as applîcti ta the, rocîprocat

r IVWlifrct Lewis caiteti a maciase for the graphies! tietermin

acioii of contre of gravit>' anti moment of inertinet fia no avns. Tire
figure tu ho calculatoti te drawn te a suitable ecale ant itatin teh
Machine. wbere thc uuthuti te fol loivet b>' a tracing piînt in orert t

rote.upon anuther piece of ptalicr a figure sehose amisa shtait
borprtional te tho siaitent momenît ci tbc given tigutro about an

assuîned axis. If n.w the second figure bc foilowcdby ILtu traing
point anti a thîrd figuroe bcdntw;., ite arcas wiil ho proportional te
the momeunt oftinrtin, anti truin tho areas3 thus draiwa csat boounti
by sitet arithmontical processes, the centre of gravit>' ant moment
cf inertia.

The machine ta tuatndet for applicatiùn ta suobi fi g ares as cinnot
readu> bc soiveti b>' thc usual mectititie, euclî as dec àa heama. steel
railsanti castinigs, with round c,.rner, largo fileota anti curveti aides
whie' can oidy bu approitutately solvoti b>' long anti todieous inte-
gratientà. A planteeter te uscd Lu mensure trio avens and dit ie tisouglît
that hy thîs gapisicaI methoti. mure acetirate vesnîtz can holobtaineti
with leeu work anti ithont sa Mchl prubabtlity of eor-or lu tise Opte
rations. Tise machine sien aigu bc madie ueo f te determino the con-
tenta et an>' 3oud cf vovolotion or ils radius of gyrationt

E*qoî>xERs' 7LUc nOF PntLÂflKttFilA, Fro. Snia.-Uenvy C. Morris
in the chair. ',%r. IV. S. A-acisineloas exhibîtoti anti doscvibeti lis

iratest forma tf eaig Mclo werbc consiste ctan endless plat.

terni ticgroo7es ofwviteh reprosont day or dlataneus. Tisevarices
weîgfts.vcresontinl quantitica or values, arc placed in thse

susv snditecnd ces nilatiors rotatei outil a balance of t4e
wlhase soeureti 'vion tise exact anserer ina> c roati frein the

aeeompanyiiig scaiu anti, iy then continulng te rotation, teO wcîgita
fall snon an Inclincti plane. rancit thisci respective compart!Inenta fil
front. and aire, ogain rcntiy for immnidiato use. Tise machine la et

nus, boliers anti tai-unke i steamers, tha a ~Inatien cf
iîl le à apeeti of ahafting anti aveao bar! of tatrial. M. J.Jde K nor tiescri boi Unattif States Metallie lnoie for aisten
roda, valve sate. puni roda, andi tisrotttoà--existng stctions andi

moe aise mode? wth~ paoilng It in Itlntit te supr 0d. Tise
moAlepackisîg constats cf îgist comiposition iloeka. heltiInabas

ring. ôn wbtei are hara oldîegi the aprieges shioh rgalate flic P ea
sure of dt block ou tise roti. t je saisi te preserve a steai Lig t
Joint 'vithout appreeliable friction or bintieg Tis vibalioit oft tis
yod ta proviieti for b>' a bail Joint on one onti and sprtng followor an
the otior, wvisnch contrisrance se saisi te give tise p ikngfro 1ll> ant
preterve lia tiRistnes, notwithstaudieg a vibration cf Lb e ro.

Tnit INSTITUvrIo, 0? CVIL ENioGNEC.-At thie Oe'dilearY Meeing
on the, 3Otis of Jantiary, Mv. lirunficca. Preetident, ln Lise citair. thc
Papier rend iuns ou Milti Steel for the Fireboxes ef Locomotive En-

ces in the Unitedi States et Aincrîca,"' b>' Mv. Jalîs Forme, M.
It wuasatateti in Lie Paper tint tic ns of milti atout for Lie lire-

boxes ut locomotive Origtnces vrais nose monral in tbe Uniteti States.
Altheugh large numbters ot the outer abatis et thc bailers ivere stili

matie of iren pintes. tuis vans Stmply ta cifeet a saviitg et oxlmen-e andi
many ratroia compantes bail lite boiers wioily et steel Iron Iltuats
waeo firet uceti as a suistitute for Coppt. uwtng ta Lthe aViity with

whîib the anthtracito ceai werc ase> lthe soit copper Il lieit sounti
the iron plates gave botter recuite, but site wcîttitgo 'vre lrequeutly
nsomnd, tue>' wcve apt ta bister andîtirie plates ivere subjeet ta

crack near Lise tiro-bars. Steol firelcoxes, the plates bctng a near>'
p ur caînpornti of iren anti carbon, 'vere uîcd fur Lise Pennsylvaie
ltaîratengines cieven ycars3 ago. Since tison, excellent licol for
thie pur,pose isat been tadte iy tise ilemnns.Nartin oeaibeartis
procese9 in mac>' places in lite Unitedi Statos. The Miodeo f maila-

a atre ut tis steel ivas brseflyi deseriieti. as iL dîffereti trous En-
glieti actice. Ths peoification fer hutler anti trebox steel lugt
given eut b>' the Pennsylvanie Raitroati Comupany' 'va quoteti. Tise
Autitor îîext preceedoti taomate ttîat tn Lte cittes ethtie LUnitcdStates
ail[ steain-bot lors ut atatianar>' origines 'vere placeti undor munscipî!
regulationt. 'vbcreby a preper regietrattun andinsptection ivore lai-
etituteti at agrnit ceet ta the user. lus Phultle)phia about 4,»(
boilmr 'vere testeti once a year. anti a licenco wias given b>' tirs Iu-
spc itor 10 use te boilier for oe year ast tise pressure it was consitier-
cd fit Ce sustain. Tire formulas, under winchs tise calculatsons 'ver.
madue, 'vere atateti, anti tise testa employeti. The hîsheit test uns

whion a boiter-plat-,. trous 'viîc a portion was out off longthisie.
tieweti a ductilîty ot 20 pcr ccint. upou a nscasured leisgth et telve
thiekceaces et tise plate, anti when colti erulti bond ta 1800 oeor a
dînuseter ûquai ta twu thscknesses cf the plate, or erien eut coeesris,

'vouti bondi coldti 0 0 a ver a titanietter equai ta livre tisicknosses of
tise plate. Ia ever>' stoam-vccssel aiavigating the lakt", rivera anti

sien et Litc Uited States, anti sailing undor is ïdag. a complete
syset et inspection tiuring mnufacture, anti an ozamiflation ot
boilera 'vien matie. 'Vas masataiscti by tho tuovevomtont. anti ait
boiter-places bail cc ho brndeti witb thc înaicr's ntatut, anti 'ith
the tensîlo etrengti of the plate pet square incih. Makers e" boiter-
plates erro pecunianil>' lable foar as> failueof ethtie inaterial if it
ccurreti at a louer etrain tisan that 'viti which iL waa branlcti.

Officors forat smang anti testing thse inatorials anti work doens
'vere appoîntoti, anti te question accincti ta be passait botter under.
stood anti ptriseot in tie Uniteti States tita n B.nglanti. ii
respect to lociemoteve enganes, 'vhichs iero, in co cuL>' one day anti
in another oui the adIt. anti îhich, might cones8ttly be movcd ont
of one State sata another. Liere coulti be o Municipal or Govera-
ment contral, but thcre vas a icelti>' public opinion on tis uh-
jeet, anti hsene> dam a 'voulti be obtaineti agnjîrist an> Company'

'vhose beitors explotied frein negoct, or frein toIsseu ocfbai ina-
teri. la Amntsa iL 'vas stateti rilreac engineers s--vo net
hampertil hy Gorninent contrel. liere 'vasn ne cessit>' ta urg
raiiway companties (0 at iiiprevoeints. Invenatios erere quickly
oxamineti, teeteti anti rejecteti or atiopteti. Ilence the merci of
inoprovemont 'vas more rapiti tisan bu Great Brîtaîn. Thse Authot
thon preeedett ta describe. tirst, tise English type of locomotive tire-
box, anti attervards tise variaus noe terns et Americtan fircexesL
Ini Lhe fermer tine airains set aip b>' the groater expansion et Lte
inuer box aoier titi outer, trous thc isigier teinperature, 'vero aggrav-
ateti frotta tise matersaI hcaog ocf copper, erbici expanded more thans
Iran untier cqiial inerementa of temperature. (ireater stress 'vas
Lisrewa upen tie etays. anti by Uic use of ceppar andi brasa tubes a
galvanic action ws ecstabitsbcd in locomotive-boilers, wicispediiy
destroyeti thse trou pintes. Tisa Autisor tlustratet is Ametricani typeb> two anitptes of boiers anti fireboxes lu use an Lise Pecnnsyivanla.

aîroati. and dbe pattîtet eut in isow fer they ppreacsethLe cond[-
taens of what ho helti ta bo a perfect lirebex of' (heoelt anti 'oll-
known teai. Tise requirements for a firchox cf this kintiVitra, tiat
the piates lermtnig tise enter andti mer boxes aiculti be of simiar
matai. tint as tise motaI et ibo jouer bcx muet atways expanti marc
tisan th cete, st sisunit bo tin enoigi tis bandi or spving hotetuca
Lie s pacta iiere iL 'vans heli b>' the rouind stays, Lisat ta compenesate
for the extra expansion, dieo ica> roof-beaus, stays shoulti bc doue
away uvitis. that shert ahaulti bo a nuniber of wistor tubes tiîrough Ch.
bod ti'i tise firebox, that the firo-hars abltei aise ho ivator-tuces, tint
ste ameas; of thse furebux anti g ratet c!uulti ho largc anti tisat tise mate-
rials ef constructaan shaul db. ciseap anti cSiIy Obtaioable. The
Autisor dctousîstaîed tisat ta these respecta Lise Ameriossu 'as ferin~
advenca et tiso Englîsi type tcf locoînotive-boiler WVith regard ta
tant hc ehowet tisat as steak fireboxes 'vere Ont>' hait the uyeight ot
Copper onces, anti as Lhe price por ton oiet ormer aidai vas about
Onetiid fth Liesater, tise netun! Oust of steal fircisoxct 'vas froa
eeg-tifh tI a ont-sixti the price et copper ene, tltitogi Lihe coat of
workmnansiip weutti b. a little moe sm worklug stel,

[Marsch, 1888.


