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thre chsaiges of -oo grmmmîtiies (62. oz.), tambtiiedi with
coaildust and btm n 4tut into a dusty atmosphere contan-mig 12per cent of gas, gave nse ii t eititer igition nor

expIosn, antihough tlhe teniîiîeratire was raised to 35

It wa, liths i>roved thal the proporition of dydrated sait
for jes enating Agnition msit mcreasesowtit teic tetmiperattre
of the esne aittospiere. lthe iarmlesness of which
it was tetsired to ensure. Vital can tins le but tiat the

"aparent temperature of igmitton," as defined bty M.
blallard and '.I. I. hiatelicer mcreases wvithl the tempera-

ture; it would, tiherefore, lie a function of the pressure
of explosion and of the sttrtotnisng tetperiature. It foi.
lows that the diegreet of saffy iossessed by the sarious

epsitsess can in retaty only tie reied uapon. sublect to
tite comistin tlat tgey ie mîadle % tait an elital siitrouni-

mtîg teiperatlre; because- as îmay lie deduced frot tue
Sciletusci expentents-thîe hitt il teiliperattire weitre

safety ceases to exîit, imay tie such as t. tlet wtt tmt tue
ttndergroud workings of a coliery. M tith a variation of

t tr a degs. t emlpeature, aiy etplse noriaiyharit.less, mtîay become diaigerous, or, at any rate. lose tis
quaity ii safety. Deei aind hot mimes are therclore mure
langerou than tiers ;. and i t:is case agamn lite tirst
reiedly for tlie evil îslîis erfui and abundant ventilation.

As tlie Scileluli gesult iiust leave doubt on the suit.
ject, tue author ituotes, frothile teplort of lthe French
Coiimioi -% ploses, facîs to prove that the e. X
ilosive itself is highly sensitive fli influence of teml.
lerature. The ateuv Coniîitsîîon aiso dteali. s tilt the
question it a special chapter as to tie iosslble influence

exrcitd ou lte iiAammainatitity u tirettatipl ty site quanttty
of steamî contained in hlie air, in the course of which the
folloinig observation occurs -" it Ais possibile that if lie
1Uan-1ttif slwatcery valpour conlaiie t lte actophete

le incrteased, tlie inlailmabaity of fireldinia iy not lie
so imutct reduced as it wouid otherwise Ie.' The report
then quotes 1r. Dixon s deductions, litaI carbrome oxle
does not combine vs tilt oygen, under tue influence of tue
electic spark, wihen the gasesare Ierfeti> tiry, oisetsing
that a smiitlar faci as regards gasy mixtures wsould lie of
great importance in colieries where tue air s generally
saturated with tlisture. Une amore quotanon frot the
reiort teriinaties in lie following wortds :-" Laboratory

eoXpiieents have not peritted of noticing ny ai!reci.
aite ditlernce tm tue iulaimmahility of nuxturles c->ntaîn.
ing miore or iess huidity.

Considlerj the :mîlîrtance attached lis tite author to
lthe influence if îempîjecrature, lie haIs recot'lcd fractions of
degrces, the tihemtnomieter tsed in the Produits tetxri.
nient. b-eng graduiatei lit tenths of a dtegree entgraide.
Susiendiedi about lthe mîiddle of the gas chambler, it te.
corded the mlican rtemperatturte of tliat chanmber: and a
clay iltig closed lie aperture luy wshich tue thertmonieter
wans mîroduccd, so as lo anvoid any escape of gas. Tie
rcason wshy lie thermîomîeetr only tiarkei a mean i f te
templ>erature ws%- on accoint of lthe ieatling aparatus,
which consisîct of a steai coil of five spirals of equai
diamneter, hseiai by flanges agamu te waill, belhnd tue
botter. The temperature was therefore neccssatIiy I:gier
ieua the cannon's mîîouth ; and lie products of lie explo.sion, reiresentig a bliinn.out shot, thus passed throutgh
the itot tangrouots point of te atmospjere irst of ah.

In lthe top <.f tiat lot tf tlie builer which constted
the gas ciailltur, thrce tman-holes hal ben cut and tlie
covers which cusel ictem rtesîtel siiply on india-.rubbiier
rings ; but chain , the links of wshich iare matie of ! in.tound irton, attach ditem ta tuchs stronger rangs netîcl to
the botier plates. The covers sere Weil luied wit clayevery time ahat gas wUs introduced into the aiiatuîs ;
and An this wsay flte covers forige! safety valves, whibile
theyalso acted. Io a certain cxtent, as tynamîîo-meîters,the mensnt if the explosAin being shown by lte inanner
Ar wshich these covers were lifted titi, and thrown forward
or torî -iff. Oneexloion, with forcte, tircw one of Ite
ctvers a distance tif 40 in. over the wall of the enclosure;
anothcr, suhilî F-vicr e.splosive, Itirew a coiver Io alinostthe sanie spot ; and anotlier. 45 m. listance overna ioubie
span of coal-shed roofs, sAsiar cffecis bcing obtaneil wAith
the saille explosives in otiier eierinients.

Spontaneous Combustion in Coal Mines.

In subnitting lte following toper on "Sointanous 5Colimistion in Citai lines, " the author docs N#t ratier in
the hope cf liciting vli.tuie infîorituion in •le tis
cuV4ing, thaIn wiîany expectation of conveyAng knowledge

to Ilose nemribers whose exntuenice has becen gained tm
mnes liable to lhis species of catastrophe. The few

rimarks submtaittd aire the rcsiti of k-nnsedemtge glcaned in
his cxpericnce and travis in districts rst liable
to spontaneous combustron, such as Ieiccstsitire,

Warwickshire. Stardshire, and in aiter districts whercAt As iess fretiucnt, such as Vitrkshitre, Derbyshire, and
Noittnghamshire. 1le is, toever. also indchted to the
van as papers adl wrting tf tlirs. publiiied in the

proceeiings of the vanous scientific itxxhes, and to hi
rtn-ate cortesponience wih mining engineers and
ciemists, osoe assistunce he gratfully acknnowleIdges.

Mtsî nf ithe dlangers ani *lii•treiitie enesIinîereli m a
mine, can tie overcome in cettan wcnl.nown ways-
water can hie raised bîy Iump)ing-engines:t gas can lie

catried away ly ventilation, and the danger bitatedl by

oPaper by A. lupton, Tranoctioni Vleraid Insîltuion of
Mmm;ro iCnmers.

safety Iaitlis; faulis caI lie pa-ssed through by sufAicieit An I.eAeestersiire li enais sorksein lo ssays
e.fetitlre ou ; liaut sIonttiaeouls comibustiun can sotietAnies i> ioîgsil anîl iacket gies, ant soute-

hardly l prevented, and wien once lbeguin t is sine- limites là) itaiAg cii aim o n ick. Wlîcre lt
hImes îilpossleiir tu stopîî il, exceut by soute process lta tuaCkà gaies arci, tue packs ate niai ervAnmms t0
Aivolves tlie etire closing of tie colliery.

Spontianeous conmbustion f coal or as it is soietimies, ofciay. osiict lias lîen iorkeit fli limier cnsislency
ndtif perhaps imore correclty catit-id onltanleonus ignition, for iisiuig bricks, and AS seul îioîîn il) large hati. allons
îmeans tue iiriig of coial ithout lite direct application of 9 iites square uniS incises lng, unîis iîmmi) in
a liglted mîatch or other iamie. sstts ou cuct stlc of tie Cale rouî, %siteilraititi is

Ii sotme cases ic case of spontaneous ignition is til oi eaci sie of li wux -ails. Tiese ils liAg
obvious. Taie fer instatnce a ventiiating furnace built in soft bave n sîregt 10 support li rouf, and te pack-

a seam of coal. Tie ieat from lthe lire maik-es lie brick- are sale la greal i'teut o snl. Tit soo< tutu As
shiale wrk h ios rises hlie teiperaturuf thecoai or coal te %lisait lrancmcs ni ices ctiAto iciigîit of -.bit a
adjoining to tie point necessary for iginition, which is lie. )-atii unl huit mb square piles- h As cotiiotiiy catieu
twieeln 700andt S00 dcgv. Fatr. Tite remtedy for tlis kind of lîraîtice sionul. Tiese tAîîler packs are pmicem uiut

spom.meous tgttun, if a can lie su calledi, us set> tit, 4 feimtyktt, ant titi stace iscsieei timemî is fiileii it) lii
and tuais tuo separate tie coul or coal shale froi the btonc made for te rtpping of lite gale ronds. lu tiis
furnace i> a puassage comlsey-Ing a current of coul a.il oa- tue gîîaf lîsecît ie gaie ronds As Lit fruItt te aAu
ts nlot cnoug tu o pro ide a air space, bl-cause ai r s as cîtrent ; tite uîniy pla sîlera le ait contes An contact
easily lcated as any &uiler sulstance ; il as necessary, tu osit li goaf As close 0 te -orkAng face, lu ailer ta
proi de a constant caurent so thai there i ay e ahi-ays l: res vlii te air Croit gelting hock Auto li goaf lieutie
cool air Ietweu*en hlie arch containing tlie furnace and the soriAg face, lite ventilation As kett as siack us As con
arch suiiorting tit cuat or uther strata. sîsîctîl tutu safet>. Tue face As tnoseui forîart lut>

But spontanous Igmition uffen takes place under cundi- fait, ou>- 2 or 3 yards a ieci, uni couseiueuîiy te goaf
toits where there is no lire or any. apparent source of lieat neur tie face lias unie ta ient. If, iosieser, t ere
equal lit 700 or SoC degs. F ir. Any large healp of ,soui tu a stopage, o-iug to siaciuess of trait or a
ordinary iîtuuinoums coal is liable to spontaneous con. strAle, the g o uid taie lire ut le face and lu

uustti-o y, ne, to (cet thick, anti 30 or 4o feet square. Îtreveît ai te oax sai ias 10 lu carri-iloug tie
The trget hlie teait and site sialler hlie coal, the grte.ler fac front aie rond to gie rond.
the hahlty of hre. Thtis, a heapof coal bumi tilt of large Mr. Alfted ICI>-, An a s-luualle taîer teai tefore lie
blocksofhard coal 15 feet ligh will probably hot taike lire, Chesterfield and Derbyshire Institute, An util 1577,
but a heap of slack of equal ieigit frot the sanie stait m iuctiie% anaîher eict tif exciudiîg tue tir front tim
wouild probably take lire. gofut te face, lie pacs a tant of uiet ail te sou>

If a little artificial ieat is applied to a very snall ieat uioîg te face on a siopc front tie roof ho tue floue. Tue
of sIacL, uf say, 2 cr 3 tons, il i: hable ho lire. Suuhiuoe, face of imAs sinjeie tien cosees osAîh a tayet of sant 6

for instance, there is a lurîck flue carryîng tlie haot gases incies tiick, %% hici has lt sane effect usa day siuin
fromt a tire to a chimniey and 3 or 4 tots of slack are keeping out air.
tîîppîei agaîns tis flue, il is very likely to take fire. The Wlitre te sysien of heuuiig oui n woekiag hock As
reason tufthis again is setr obvious. The outside of the cnîîlnyedi; no oax -are requirel, excepi <lutin a
boiler-flue feels cool, Iecauise it is cxposedIo ta the wind, sîoppige, %il titt a sou s-ui As ru uioug tie f
but the inside of the boiler-flue us sery hot, perhaps Soo letosecu tie coul n li goaf, so us tu cute the aie
degs. Fahr., or more in tempeturte. Whmen lie slack front the goaf.
caîcri the externatl wallime hiai is no longer carried lt sonie coilitries, li manager arranges ns fat as
away, and the outside of the brick-work in a few days possile ta luisî off a distrAcitufore li snîxînier olen
will bccomt nearly as hot as tite interior, wshose lieat is imaule As stcis. uni titn ie opets n a nu-os district rraly
ajuste sufficient tu set tire tu coal. futie ensuing sintet lime point to lie no u eing

There are, however, other cases less casily understod. taI lim air cutent luti u-et pass oser or tirougi
For intiance, ifa lieait of coul lue laid overa steamt pipe ituhs of olack or troken coulas An a gof.
it will soon take lire, though site tenperature of the stt'am In Warwickshire tic tiatiuiiy ta ojontan-ous conubus-
unit lthe pite -ever eceeIs 330 degs. Fahr., which is les ton i iut osorkAng lie face as uickiy as 1 iile.
ithan half tlie temperatuure requiret for the ignition of For tiis tintoen nutînlet of coah.getcrsare coîceuiitei
cita. Illut tlis is not o curious as the iginAition of coul An a ornait aiea. allere ese îricîichle, te miAe As

wiere titrets n artificial heiat of u ind. oorket huy imaing ouI An te solii, uni tien îringing
Coal is naoi ic oniy substance thai will inflame without lie coul iack.

lie application of a match. If ne%%]y burnt charcoal is In many Warwickshire ines, tie hais of tie coul ti-s
grcundt up, it will take fire. Rags or siaste suaked with 10 te lii of tue sitfit An tiis cast lit lieaitgsare
segetab il and put un a heap isli take tire. Very tricen uoss ta tue dii i undary, uni tutu thc cout As

ine l divided iron or lead will also hurn. phosphorus urouglt bock, tie goaf hx-Ag niiowei lu l siAh wsuer.
lakes tire wth hlime w-irmuthl of tlie hanl. The col. Botta An Wiroiclsiireanàl i.eiceserite, n coîsidlrable

pression of imr, by means of a piston un a synînge, osill prti of lite coul An li seunt wioris ni gai, iiug
give heat sufficient to ignite ether or tiler soaked in a of sligitl' infetA ma to i uluat As gel. Aisa a

sCltion of nitre. gou tient ni siack îs left An tht hae, so taI timti are
In coal naines tiere is a general liability to spontaneous gieni imeuhs ofoluc uni hutoken coul.

coibîusîton lu the niait of lthe coai fichud of Great luit lie uustAn nas irises, hos cnn itis coul laie
lintain ln smane tistricts it is e.ceedingly> rare, and tam lite eoniîlerîug tai tie naînrai urnurc of lie catti.

othiers it is ececeingly connon. Esperience sh n liese ownts As. su>, fmut lio uiegs. 10 legs. Fr?
that it s very rare lu thin seams and s-et>- common mn Tht expianutin foitemiy gi-en r-s tai te Amon
thick seans a nul that in seias of equal thickness it is - liai Ao.tlAilie airon le ,sicis ofiezu
more hîkely to occur where a large proportion of the 1.1undtin tte coul nin te situic, As decamiosetl iy the
scns is left in the haine, tither as slack or as roof coul. o\yen ai lie ar, and lit lis lecoultobitAnn As ucconi-

In fact, spontaneous conmbusison, as a general Iule, 1 ieit ient. Il ias ucen futi t I sperinuent tai
occurs in those mines where a great deat of siall anti d t songe cases grealirps ai simle, conlaining a large
broken coal is left in the goaf, unit is hirdly, if ut ail, pereclige of itou pites, lase luisit. lire îhraîugi te
ksnowsn n tiiose mines whmere ail tue coul as sent oul, and tlecamietsitou of te pyrtes luit hue unîutul of iyrts
suire tihere is no coul in the mine except the solid uncu. u lthe coul mines sho stîgit ho hase uty appreciubie

scan or large and uncruedlîcî pllais. effc An iteaîAg tht coul, uni iis imcot>- As nose ueu
The districts wlere gob'is are most counon in ly limus sîiumsc nluosî studiitie question.

Grt liritain arc South Statfordishire, West Leicestershire, l'tol. V'Asan B. Leses, has tiade sane saluaîle cuit
anit Warwickshire. triltions inte isossieulge ai lis suljecin paiers mai

In South Staffotdshire, the Ten-yard coal is worked un lie British Assocation, Au 1S91, unul sttl*seitienly lut
p)illar and stall. Il is got in panels, locally termed te Society ai Arts. île sîales tai lias laera teman-
"sides," say about So to 1oo yards square. in which area sîratet iy l<ciets, lit nes-y cul coul uit aln
tte would lit sixteen or twoenty piltm s altouti ta yards osygen soute coul uitsauluing tý( tlAmes is asn huih.

square. The whole of tlte coal betwe -n the pillars and antilier Coni 3 lAnt is asn huit.
the ribs seiarating the siues or panls is goI, with the Ilotie osygen gels An uniA comAireiseil is tit
cxcertion of tte roof coul, ou> a yard in thickness, which ey oniali space il nausi occupy As unotier question, bul
ie Ietbecause of the danger of trying ta gel it. A good timeme s no ioubî litiA dots go An, unitlai actAse
deal ofslack and of coul mitel wth dir is a. cils n us ciemAic lecontiposiîion cf te col taiss lace, foefitia
being valueless. In course of time the roof rails and a iluonit ucit gas and tr.ee, ant fiai itis cheupositAun
gnod deal of coal no doubit breaks off the sides of the As.iccouîiouie wish cousiclernhle ital.
pillars. Thus consturable helas of coul. dtutu, and slacik Tht itter tie mine lie more mii lie tit osttou.
aire formed, ani in asthrt lime thmese eaps frequenty u tai te toceso atiug Neitn once hicgtn guet atm
get vey liot, and unless lrecautions are taken they would ai un acceieniîAug ratio, or An geoincîral progression

rimis into lanies. prtsAulttlutte As a sulhlcAeucy ai on>tu 0 ep miii lie
The tusual ncthod of preventing this is to put sioppings te Combustion.

in ail the roads lrading intA th "e "sIe' " s las toires-cu Tu mines soieme lie air Au successfveny kep trom t.
any fresh air ving access; tius any combliusion litai gtuf im%%-er, te imaî i point sui-
begins speeiy exhastts the ox-gen, and fiurther con. cAenî la niaise tht mine vr warni, luî îots
busion is o privented. The slow combustion, howevce, timn poAnt, unl timn toohs dosn .g.in, huec tiere A

so fr ns it taikes place, lias the effect of making the mine not enougiu for intuber slow combusin.
un that pan c.ccelingl hou. In sane places ai.r oms The relumu ar ai n mine, twe nsturul tenipemutute of
ithrough cracLs in ste raims, so liat a nore rapid coli. ohidis about 62 or 63 çlegrets Fuhm., miit ptobtbly bu
blustîon can tais place and great lient is producedt. The 70 ites, unin sanie places wurmcr stili.
main ots leailtng hast these bot districts, are sometimes I ordlr liai lienr ma> gel up la lie ant ai cou
arcied nah ickwork, tu assist un the exciusion of the bustAon, At As ucceçamy liat lie tout or sCUodiuli hast
air und to mnîantain a good roud. Sometimes the brick- nu opp.itoniiy af tooling. In te case ai a sey large
work gCes io hot thait tcannait be touched. Asugtceu mmp ofuinci tie imet whltl iu genetuel An te cenre
rule, however, the exclusion of the air stops the comn. cannai escape, unin lie case oi a umall iieap orshuel,
liustion. After the wholeof the mine has becen workeud wiich As butein lie gouf oia mine, te lens tiere 1

lime Aulare offet re-peit la gel the piliand unit n isept An be ' hei cas ot adle an roui. - - -whire th


