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tnaking his mioves aiî changes quick, keeping iii bits lharp, and givinîg <hie machine
its fuillet stroke wihout strikitg <lie ieaud. Keepo <hue hlole cleati, <lie pare»nuc higli
And drY, and <t' machine wsell oiled, and every last quanter of ait mcih stroke, su the
piston as almost "nipping " hic head every blow, unless in seany or treacherous rock.

It is frequtentl' qtraie ns di«licuh to drill a straiglit hale as a round one. 'he
shape of <lae bit ias somiietling cit do witi <hic aligainient of <hie <hoe. I is ait invari.
ale rule thiat <lic odgo oi tlie bit should nîever tie tapered ia rock ni uneven or irregu.
lai formation. The marble bit is of no use. except in a tmîateriaî likie iarlle, which is
uniformîa. It is obvions <hit wvitl a tapcred fils passing through a thnt seaiii or other
irregularity in rock, tlie tendency vouldl lie to glance, anld <lais would restalt in 'run-
ning ofthe iole.

Whe<aro drill hales tend te run out of lne, tle lit should invaiaboly have a straight
edge, liat is. at right angles ti Ite axis of the drill steel. It makes no diffrence
wihetiier the drill is a + or an ý bit, su far as <lac nlignment nf <lac hole is concernied.
In soine dilticuht places where lie haohe passes througla sot spots or seamas running di-
ngonally acros» <he hiole, it is advisable <o upset the steel for a distance of about 6
inches above <lic bit. In other words, <lic steel should lie very nearly <lie lull dam.a
eter tif tlie bit for a distance of about 6 anches at tlie boitnt. ''he purpose of thtis is,
<liat t<le steel lay be guided by lac caill of <lac loîe, thus ires enting "rutning " until
the pocket or seaim lias been passed. Tihis is readily undersood when it is known that
the steel ised vith percissive drills is suailly about i inch diaioeter octa gon vith a bit
of about 2 s inches dianteter : thus «acre is a space of about lree-quar, ers of an inch
between tlie steel and <ho drill bale, and soiuklc the oittition of tlie lottom of the
hole be such as ta tend ta thruist <lac bit ta one side, it wvill gradually work the steel
uap against li sicde of the <ole, and will result an a crookedI hale, which will give
trouble <lirougli bintling and sticking. If the bar of steel were iearly eqttial an diant-
eter to liat of <lie hit, it wouacldl, as il were, force <lae <ole ta run straiglht. ILt will
not Io, of course, to carry s mutch veiglit of steel ; lience, where trouble is met, it is
best t< up<set tlie sIeCI .11 <lae bottam.

In the ordinary course of drilling, the ruinner soniotimtes Ands that his bale is
going crookei, and, wvithou vaiiing ta get a special piec of steel, lae attempts te pass
through the Thruction. Te first ting «o dlo) is te reluce <lie speed of cutting.
This is done by citlier throttling <ho steani, shortemang <lac stroke of te drill, or by
dulling <lc bit ; but wiatever is donc, it is necessanry to '"go slots' " with tlie drilling.
An elective antans by wYhich ta prevent "t running " is t pull out the steel and throw
saie iron ilig, or siall pieces of iron in an>' shape. into lie hle, then put m the
steel and go alcad. This not only reduces the spced of cutting, but <ho pieces of iron
are thrust iaino tle softer place, and <bus the bit cuits througlh <lie obstruction and keeps
thle hole in line.

Let us assume that a cohble stone of the size of an egg or larger is encuountered by
the bit in the line of tlie liole, but a littie to one side of the centre. Obiviously, as <ho
tiange of the bit strikes this obstruction, it will bc thrown off ai a tangent anol swill
gradually cut anway lie side of <lie <ole farthest fron <he cobbîhle. It is now siaapl>y
iaecessary' ta drill a few inchies more of the hole, without loing th liaie, and a few
pieces of iron, or even a nut throvn in the lae, will retard the I' running" <unth tihe
bit cuts through tle obstruction.

A drill licite will sonctines " run " in a most unexpected manner, and in rock of
uniformî texture. In a case cif <bis kind, <lie runier shotild at once stop lis, machine
anti se if his tit is in god shape. Snoetiies none if hc dingl brek" .tf and
serveslict saie purpose in throwing the btel mti of hne IaN a ihlatkil a '' tari heai 
vas encotinteroil. I ( the brokers pice i, large, it will somettme, get in 'cne corner of

the lohe anti gwe considecrable S luble, even ater the bit has ben repitted.
It is of natîch importance liat the hole be weil îtarted, <bat as, it should bc started

straight. li stoîne quarries, the i<outh of Ilae hole sholl be preserîci .It about tae
dianeter of the hot', ansi not cratered or broken. This Can t' done c ,.crig cath
a liglît blo ai a short strake, lengtleiinag the stroke anci the <orce ul Ihie tHowîNt aCter
tle hale hlas beei miae a hitle deeper lian tie length of lite strbke.

Th'e machine sioildi be tiled often, and good oil usecd. The driller shold have
a systeni of oilang every ine a certain nunber of feet are drilled. This taries witlh
<lae rock but an obscrvant diriller can son <carn how ofen to oil. " L tie anc
often " should [b the ruie.

System of " Long Wall "t Used in Northern Illinois Coal
Minles.

By G. S. Rtc r, E.M.

The systemî of mîining wvhicli is to lie describsed has l.ecn d ivt h Iy h peciai
canditions of the " third vein " tif Ihe northern IllincA" cail ield. ."is s eicin "
is su called <ecause usually third front <lic top, but geitgically' is No. 2, nunhering
fron the botton.

In this district the other scams are only' occasionally Ieveloped, ani are worked
in but fcv place,. h'lie " third sein " ii very hperianent and uniforit, anti is workiable
through l<h large hîsiric noauî t'cf iac Illinois river, and its annual Output ik Ietween
thrce and four milhon t<ins. lue coal ik a modceratcly hatd bituminous cai of gaoi
quality in tact, one of <lie best of the Illinois coals, its actunal evaporative pîower hiemng
cighi to nine pounds of ater lier pound tf coal utinder a good boiler. 'te ithickntss
of ite scamt is froi a feet Io inches to 4 fCee, but tie greater area anly> varies frot 3
ta 3-z feet. Whitlte <hi '' third vein " is sonewhat rolling locally, the gencral plane is
nearly horzantal, havinag but a slight raise toiari thle o.'tcrop at <lie north.

'he coal is underlain with sandy tire.cay, which, ai timies, i so saindy as <o hie
very har. 'lie r.aof is a light drab colored shtale of fine texture, called by the miners
"sap ztoîne," froa its wcoapy touch. 1I is of this character for ti or t feet over the
coai. AI-ove that, bands of state are interspersel with tho shale tintil <hue upper coal
seanms are reached about 150 fret above. The total cover above No. 2 vem varies fromi
too ta foo (et in thiciknss in going fron the castern to the western part of <lue north.
era ditrict. 'h'ie surface is roliung prairie. 'Te sandl and gravel drift, aften several
hundred feet thick in <lac wesctern portion, contains much vator, but tlie shale strata, as
a whole, is n0 tissurcl or brolken by fhic long-wall working, and so the mines arc quite
dry, even in the case of one mine which passes unlernaeath the Ilhinois river.

The ont> exceptions to dryness are in nine. at Braccville, which i ntar the out-
crop. There tue sohd covering is thin, and in a few mines of <bat neighbori«od the
roads have ta lie corduroycd.

In selectiig the position of a shaft, in moit any part of the "l hird vein " district,
there is usualy no natural obstruction to prevent its being placed in the centre of the
given tract. l5osidbes <ho central haisting shaft hcre inust be an escape shita, the
present State law says 300 f(et away. This distance niay bce lessened with the lier-
mission of the mtinîe inspector. This is usually grantcd for the long-wall system, as at
would be ai unntecessary hardship ta require such a great distance bIetwcen the shafts,
on account of <lue large pillar which iwuld necessitate.
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Ilaving solected <ho position of the shafts, the next point ta deterine in the
planning of the mine s the site ai tlac shars pillar ta o elot. Of coure li, will depend
chiefy upon the c lpth of the shaft, fnd ie nature nf tic materiai gone tlirouglh. The
<langer is in mak' < ho piliar fou smalt, and in a number of cases there have becn ibad
results following lis mistake.

Observation oif lite halt pillars of minses now apen, atds ta the conclusion that
the strata of tlis district rec<ire, forasafc pillar, <liat ls minimum dianiter sinuild
lie not less titan tie deptih of the shaft. On tie ather hand, soie advocate leaving no
pillar at ail, expecting that <he whole shaft will snk sa graduilly and evenly <bat no
danger will result ; but tlic vriter believes thiat te risk et racking the shaft is greater
than <lie ailvantages <hat iiglit be gained in moe quickly openng the long.wall face.
The usual plan oT the district is t.,oakc the shaft pillar lanonlshaped, <he " main
bottons " (termini of the main entries) occipying <ho long diamneter. The escape is
placed near thie lire of <lie short diamceter ; and It hias be usual an tlie paît to makle
at about too fet aiy' fromi the mai, hi ,Ift.

After the shafits i ve been sunk, .Ui connection has becen matie by dlriving heal.
ings fron one te tlie 'iner to estalbhi- a currtent of air, flac " îmamn bottois " arc
pushed forward. If the diainond lies nurth .,,. .tl, these wvill be Ihe termini a: the
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"main north '" and main asiut " nties. For a mine which is ta have a large out.
put, tlie " battons "ire dousble.tracked for z5o fet on each side of the shaft, and, if
practicable, arc made wili a lown grade toward tlie slhaft. Thtese grades cannot
abay, be estabh. at Ince tli t ihem mu1 hie developed sufficienly to finit how the
seaut i rining. iay bie nicera"' ry in sonie cases t lotwer the shaft i it i found
<bat it liasl bens ,un1)k .ii' the nill of a - Aa. .\t thie end of the switch of the double
îrack, <lie eutry i, arr.ced t single track îith, and just beyond two cntries are
tuirned off, one 45 degree, to <lie leti, ti - tilier 45 dcgrees to the right, wsith an interval
of abou 40 foot bteen them. These form wha are called " main 45 degece " entries,
and nuin on the di:agonals. .o su spcaC.k .f the tract.

Alter <lit latter four entries ha'. acdvaned about 30 foot, froua ci an entry is
turnedo a at 45 lttgrees t'> run die eait or due west respectively, and these complete
the main permanent entries, mîaking ten in ail. Froni <lic east and the west ontries.
entries are turnel andl directel towards cach otherto block out the shaft pillar. Single
eniries are ususally used in blocking out flac pillar, hut there is înaîchlî diliculuy in airing
even when boes are ued, to carry the air ta <lic face, and if the pillar is large, it b-
cones very, severe ont t he minons.

A Ietter way with large pillars is to lave double entries with " cross-cuts " be'
tween, spaccd ai rte right intervals for room.roads, then, connections having been
macle aIl round the shait pillar, ail is ready te begin the long-wal face at once frai»
the vide of <he outer block entry.

When tlie blocking-oit eniries are single, <lic reoms are started narrow for a cer.
tain distance, then are Iroadencd till they met and fourm a continuous face around <he
blck. Still another plan is te use a broad entry, packing un cach side of <ho roadway,
and starting rams oT it at once. This plan weas used at the Ladd mine (set- Fig. s),
where tlie widih of the entry or room wvas 33 feet. The iiethod was sIicceful, except
for a difficulty in airing, in spite of the air-boxes.

Tie spacing adopteci for the branch roads in <bis district is 42 foot fri» centre
te centre of road, neasuring at right angles. Thiii makes an coca 6 feet, when mea.
sured along the 45'degree enuries, from which ail the rooam-roads are afterw.ard turned.
Although not properly " room," the brancli rads are so called locally, and we use
titis trnm un describimg theni.

Tsw-o minets vork in cach roon in " getting " coal. They first prop or "sprag"
<ho coal.face, then undercut the cual in the tire.clay to depth ai from <6 ta 20 inches;
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