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wmaking his moves and changes quick, keeping hic bits sharp, and giving the machine
its fullest stroke without stnking the head,  Keep the hole clean, the pressure high
and dry, and the wachine well ailed, and every last quacter of an inch stroke, so lﬁc
piston is almost ** nipping * the head every blow, unless in seamy or treacherous rock,

It is frequently quite ns difficult to drill a straight hole as a round one.  The
shape of the bit has something to do with the alignment of the hole. It is an invari-
ahle rule that the edge of the bit should never be tapeted in rock of uneven or iregu-
lar formation.  The marble bit is of no tse, except in a material like wacble, which is
uniform. It is obvious that with a tapered bit passing through a fhat seam or other
irregularity in tock, the tendency would be to glance, and this would result in *“run-
ning of the hole,

Where drill holes tend to run out of line, the bit should invariably have a straight
edge, that is, at right angles to the axis of the dnill steel, Tt makes no difference
whether the drill is a + or an - bit, so far as the alignment of the hole is concerned.
In some difticult places where the hole passes through soft spots or seams running di-
agonally acros» the hole, it is advisable to upset the steel for a distance of about 6
inches above the bit.  In other words, the steel should be very nearly the tull diam-
eter of the bit for a distance of about 6 inches at the bottom.  The purpose of this is,
that the steel may be guided by the wall of the hole, thus preventing ** running ” uatil
the pocket or seatn has been passed.  This is readily undersood when it is known that
the steel used with percussive drills is usually about 1 inch diameter octagon with a bit
of about 21 inches diameter : thue there is a space of about three-quar-ers of an inch
Letween the steel and the drill hole, and should the ondition ol the bottom of the
hole be such as to tend to thrust the bit to one side, it will gradually work the steel
up against the side of the hole, and will result tn a crooked hole, which will give
trouble through binding and wticking. If the bar of steel were nearly equal in diam-
eter to that of the bit, it would, as it were, force the hole to run straght. [t will
not do, of comse, ta carry so much weight of steel ; hence, where trouble is met, it is
best to upset the steel at the bottom,

In the ordinary course of diilling, the runner sometimes finds that his hole is
going croohed, and, without waitiog to get a special piece of steel, he attempts Lo pass
throuph the obstruction.  The first thing to do is to reduce the speed of cutting,
This is done by either throttling the steam, shortening the stroke of the drill, or by
dulling the bit; but whatever is 5onc. it is necessary to *go slow * with the drilling.
An efiective means by which to prevent * running*is to pull out the steel and throw
some iron filings, or small pieces of iron in any shape, into the hole, thea put in the
steel anid po ahead.  This not only reduces the speed of cutting, but the picces of iron
are thrust into the softer place, and thus the bit cuts through the obstruction and keeps
the hole in line.

Let us assume that a cobble stonc of the size of an egg or larger is encountered by
the bit in the line of the hole, but a little to one side of the centre.  Obviowsly, as l!nc
flange of the bit strikes this obstruction, it will be thrown off at a tangent and will
gradually cut away the side of the hole farthest from the cobble. It is now simply
necessary to drill a few inches more of the hole, without losing the line, and a few
picces of iron, or even a nut thrown in the hole, will retard the ** running ™ until the
bit cuts through the obstruction.

A drilt hole will sometimes * ran ” in 2 most uaexpected manner, and in rock of
uniform texture. In a case of this kind, the runner should at vnce stop his machine
and «ee if his bit is in good shape. Sametimes ane of the flanges breaks off and
<erves the same purpose in throwing the steel out of hne as though a ** hard head ™
was encounterect. 11 the broken picee is large, it will sometimes get in one corner of
the hole and give considerable tiauble, even atter the bt has been repured.

It is of much importance that the hole be well started, thats, it should be started
steaight.  n stone quarries, the mouth of the hole should be preserve:! at about the
diameter of the hole, and not cratered or broken.  This can be done by starting with
a light blow and a short strake, lengthening the stroke and the force vl the How after
the hole has been made a hitle deeper than the length of the stioke.

The machine should be vited often, and good oil used.  The driller should have
a system of oiling every time a certain number of feet are drilled.  This varies with
the rock, but an observant driller can soon learn how often to oil.
often " should be the rule.

System of “ Long Wall” Used in Northern Illinois Coal
Mines.
By G. 8. Rucr, EM.®

The system of mining which is to be described has beea developed by the special
conditions of the ** third vein ™ of the northern Mineis coal field.  This ** third vein ”
is so called because usually third from the top, but gealogically it is No. 2, numbering
from the bottom,

In this district the other seams are only oceasionally developed, and are worked
in but few places.  The ¢ third vein ™ is very permanent and uniform, and iy workable
through the large district notth of tne Ilinoss river, and its annual output is between
three and four million tons.  The coal is a moderately hawd bituminous ¢oal of good
quality ; in fact, one of the best of the Illinois coals, its actual evaporative power heing
cight 1o nine pounds of water per pound of coal under a good boiler.  The thickness
of the seam iy from 2 feet 10 inches to 4 feet, but the greater area only varies from 3
to 3% feet.  While the * third vein ™ is somewhat rolling locally, the general plane is
near'y honizontal, having but a slight raise toward the oaterop at the north.

The coal is underlain with sandy fire-clay, which, at times, is so sandy as to be
very hard.  The roof is a light drab colored shale of fine texture, called by the miners
“‘soap stone,” from its svapy touch. It i~ of this character for 10 or t2 fect over the
coal.  Alove that, bands of slate are interspersed with the shale until the upper coal
seams are reached about 150 feet above. The total cover above No. 2 vein varies from
100 to 500 feet in thickness in going from the eastern to the western part of the north-
ern district.  The surface is rollmg prairie.  The sand and gravel drift, often several
hundred fect thick in the western portion, contains much water, but the shale strata, as
a whole, is not fissured or broken by the long.wall working, and so the minces are quite
dry, even in the case of onc mine which passes underneath the Illinois river.

The only exceptions 1o dryness are in mines at Braceville, which is ncar the out-
crop. There the solid covering is thin, aud in a few mires of that ncighboriinod the
roads have 1o be corduroyed, .

In sclecting the position of a shaft, in most any pant of the “ third vein ” district,
there is usuaily no natural obstruction to prevent its being placed in the centre of the
given tract. Besides the central hoisting shaft there must be an escape shaft, the
present State law says 300 feet away. This distance may be lessened with the per-
ission of the mine inspector.  This'is usually granted for the long-wall system, as it
would be an uanccessary hardship to require such a great distance between the shafts,
on account of the large pillar which it would necessitate.
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Having sclected the position of the shafts, the next point to determine in the
Manning of the mine is the size of the shaft pillarto be lelt.  Of course this will depend
chiefly ujun the « ephe of the shalt, and the natuee of tl.c material gone through., The
danger is in mak’ ¢ the pillar too smali, and in a number of cases there have beer bad
results following  bis mistake.

Observation of the <haft pillars of mines now open, teads to the conclusion that
the strata of this district requure, for asafe pillar, that ats minimum diameter should
be not less than the depth of the shaft,  On the other hand, some advocate leaving no
pillar at all, expecting that the whole shaft will sink so gradually and evenly that no
danger will result 3 but the writer believes that the risk o‘f; racking the shaft 1s greater
than the advantages that might be gained in mare quickly opeming the Tong-wall face.
‘The usual plan o? the district is to» make the shaft pillar diamond-shaped, the *“ main
bottoms ™ (termini of the main entries) vccupying the long diameter.  The escape is

laced near the live of the short diameter ; and it has been usual in the past to make
it about 100 feet awy from the maiv <hft.

After the shafts v ave been sunk, 'ud connection has been made by dnving head-
ings from one to the “uer to establi.™ a current of air, the * main bottoms ” are
pushed forward,  If the diamond lies north wnl  ath, these will be the termini of the
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¢“main north * and ** main south “ ¢ntries.  For a mine which is to have a large out-
put, the ‘“ bottoms ** »re double-tracked for 250 feet on each side of the shaft, and, if
practicable, are made with a down grade toward the shaft.  These grades cannot
always be estabhishend at once s the nune must be developed sufficiently to tind how the
seant is running. 1t ay be necesary in some eases to lower the shaft if it is found
that it has been sunh o the aill of a weam, At the end of the switch of the double
track, the entry is narrowed to single trach width, and just beyond two entries are
turned off, one 43 degrees to the lett, th -+ other 45 degrees to the right, with an interval
of abowt jo feet betweenthem.  These form whatare called ** main 43 degeee ™ entries,
and run on the diagonals, ~o to speak of the tract.

After the latter four entries hase advanced about 30 feet, from each an entey is
turned off at 45 degrees to tun due east or due west respectively, and these complete
the main perwmanent entries, making ten in all.  From the cast and the west entries,
entries are turned and directed towards each other to block out the shalt pitlar. Single
entries are usually used in blocking out the pillar, but there is mech difficulty in airing
even when boxes are used, to carry the air to the face, and if the pillar is large, it Le-
comes very severe on the miners.

A better way with large pillars is to have double entries with * cross-cuts ™ be-
tween, spaced at the right intervals for room-roads, then, connections having been
made all round the shaft pillar, all is ready to begin the long-wall face at once from
the side of the outer block entry. )

. When the blocking-ont enries are single, the rcoms are started narrow for a cer-
tain distance, then are broadened till they meet and form a continuous face around the
block. Still another plan is to use a broad entry, packing on each side of the roadway,
and starting rooms off it at once. This plan was used at the Ladd mine (see Fig. 1)
where the width of the entry or room was 33 feet.  The method was successful, except
{or a difticulty in airing, in spitc of the air-boxes.

The spacing adopted for the branch roads in this district is 4274 feet from centre
to centre of road, measuring at right angles.  This makes an even 60 feet, when mea-
sured along the 45-degree eniries, from which all the room-roads are afterward turned.
:\l‘lhough not properly “ rooms,” the branch roads arc so called locally, and we use
this term in describing them.

Two miners work in cach room in *“ getting ” coal.  They first peop or ““sprag
the coal-face, then undercut the coal in the tire-clay toa depth of from 16 to 20 inches ;



