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Ventilation is ensured by a large Shiele fan, and pumping is an
eagy matter, as very little water is met in the mine.

The steel head-frame has projecting lattice-girder arms to facili-
tate the changing of the pulley wheels, when that is necessary. The
steel wire winding rope is 2 in. in diameter, and each cage is fitted
with King-Humble detaching gear and safety catehes. Gates worked
automatically from the runners by a series of levers and toothed
gearing are attached to each cage.

Each cage has four compartments, and carries eight trucks.
These are loaded and unloaded by & most complicated but very satis-
factory arrangement, which obviates any necessity to alter the
position: of the cage once it has reached the surface. This consists
of a pair of hydraulic lifts (“ chairs”), one at either end of the cage.
The empty trucks are vun by gravitation into one of these lifts, and
when' the loaded cage comes to the surface a set of rams, worked by
hydraulic power, drives them on to the cage, and pushes the full
trucks into the opposite lift, which can be unloaded while the cages
are in transit.

Fie. 1,—IhacraMMato S8keTey, Prr BaNk.

A, rage; B, shaft; OF and D F, hydvaulic lifts; EG, rams ; H and J, empty and
Jull trucks.

The full trucks run from the eage to revolving tiplers, controlled
by band brakes, and discharge on to dry shakers to. separate the
rounds and smalls, The former are fed on to a picking belt, which
eenducts them to railway trueks, while the latter are led to a Robbins
belt conveyor, and taken to the washery. The empty trucks from the
tiplers are raised up an incline by a “ creeper,” and allowed to run
back to the shaft. '

As showing the degree of completeness and self-contained nature
of this huge undertaking, the lime quarry and kilns and the coke
ovens may be mentioned. The first, within a stone's throw of the
pithead, is in Peruvian limestone, overlying the coal measures, and
forming the cap of the ridge. All lime needed for buildings and for
whitewashing is produced in the kilns here. '

The coke ovens, which are of the bee-hive type, are within a few
Lundved yards of the pithead. Just at the present time no coke is
being produced, owing to the high prices ruling for coal.

The coal stored at the surface approximates to } million tons,
and is sold chiefly for bunkering. This is run out from the pits,
and stacked hetween them and the river, along which run railway
lines, the trucks on which are loaded by a steam shovel capable of
lifting 25 cwt. at a time, and able to load 2,000 tons per day.

The lamp-room is one of the most interesting sights at the mine.
Here 22 men and boys are employed in looking after the 2,280
Prestwich-Marsant safety lamps in daily use. The lamps are cleaned
by a jet of compresseéd air, and are lit by an electric igniter. The
lrmps used by the men have magnet locks, and without a powerful
electro-magnet it is impossible to open them, the safety of the mine
heing thus insured against thonghtlessness. The officials’ lamps have
a serew lock rvequiring- s special key. A few special aluminium
EL{SPS are kept for the use of the surveyors, and these weigh only

Each lamp has a specially numbered pigeon-hole in the lamp-
room, and is received by the miner, and delivered up by him each
day at oné of several windows,

GroLogY.

The seamn here worked is that kmown as the Barnsley Main,
which dips 1 in 12 to the south-east. It is 10 ft. in total thickness,
the section from the roof downwards being—

B 1ft. 8in.
Day-beds, 1 ft. 3 in.
Dirt, 6 in, to in,
Bottom coal, 7 ft.

Both hard (“steam”) coal and soft (*house”) coal are taken
from the one seam, and are separated by the colliers at the faces,
tinder penalty of a fine in defsult. This area is not greatly troubled
by faulting, though there is one fault between the upcast and down-
east ghafts having a down throw of 126 yds, to the south-east.

In cne place near the shafts there is & rather unusual occurrence
—viz., thin veinlets of coal running upwards into the shale for at
least 4 ft, above the main seam.

ExprorTATION.

Although the colliery has been in operation only a little over a
decade, some of the workirg faces are now 5 miles out from the shaft,
others being less than 1 mile. The shafts, which are circular, are
15 ft. in diameter, and the downcast shaft is 2,250 ft. in depth.

The long wall is the system of working here favoured, the faee
in one “ district” being 900 yds. in length, The coal broken down at
the face is run out through “ gates” (roads) built 40 yds. apart in
the gob. These are protected by packs of stone T it. wide, besides
which there arve three others to stiffen the gob between the gates.
The “ gates” are parallel, but to obviste conmtinual and unlimited
repairs they are linked up by “ cross gates” running into the * main
gate,” which leads directly to the shaft. As the faces advance, the
“ gates” are always increasing in length, aund new “cross-gates” are
therefore periodieaily opened, allowing of all the old gates, except
the main one, being closed. :

. The roof being very weak, the use of machine-cutters is out of
the question. The packs are brought up to within 2 or 3 yds. of the
face, and props—all tapered at the bottom end to obviate their
splitting by allowing of their piereing the floer and burring somewhat
—have to he spaced not more than 3 It apart and 4 ft. back from
the coal. The miners in “holing"” undermine the coal for 6 ft. baek
from the face, the opening being 2 ft. high at the outside.

Owing to the immense pressure and the weak voof, “cockers,”
cougigting of a short horizontal piece of timber kept against the face
by struts from the roof and floor, are necessitated.

i The main section of the seam is first vemoved, and then the * divt-
band” is taken out and used in the packs, and afterwards the tops
are worked down. The face is divided into “stalls” 40 yds. in length,
each of which is allotted to a party of eight men (including hewers
and fillers). '

The coal is earried from the face n 10 owt. trucks, drawn by
ponies along the gates and cross-gates to the main gate, in which is
endless rope haulage (eleetrically driven), the rope passing round =
pulley at the intersection of the main and cross gates. The trucks are
semetimes attached to the rope by “ small man” grips, but more often
by serew clipps made in the mine shops. Damage from runaway
trucks is prevented by frequent *jack eatchers” {(balanced eams) fixed
hetween the rails. The full trucks delivered at the pit bottom are
run by boys on to a hydrauvlio lift, and thence pushed into the cage.

With regard to supports, brick-work arches have been extensively
used on the main roads, some of which are 10 ft. across, while the
brick-work may be 2 tt. 6 in. in thickness. In many places even this
i3 insufficient to bear tlie enormous pressure, and brick is therefore
giving way to barrel arches, the lower third of concrete snd the
remainder of oak blocks 6 ft. long. In some of the roads only the
walls are bricked (to a height of 8 ft.), the roof being supported by
flanged steel girders 1 ft. apart. Almost everywhere the caps are of
steel-—old deuble tram-rails sufficing in the smaller roads, where they
are supported sometimes by timber legs, but more often by double T
girders capped at both ends, Some rail caps are in use, but the
gates are seldom timbered, being temporary roads, and only suffi-
ciently large to allow the passage of the ponies and trucks, They
are continually crushing in, and much labour is expended in keeping
them clear. Nearly all the timber used st the faces is recovered by
the process of uncapping, which consists in picking down the top coal
above the prop and cap, and then drawing the prop with the ordinary
Silvester “ ringer and chain.” '
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Electric lighting is in use at the pit bottom and at the chiel
stations, whieh are also connected by telsphone with the surface, At
these stations there are aldo ambulance box and stretcher, and an
electric igniter. Eleotric signalling is also in use between the pit-
head and bottom for ordinary winding.

WASHERY.

The washery is erected on columng above a series of railway
lines, and is built eompletely of iron and brick. The *small” coal,
brought from belt conveyor from the tumblers near the pithead, is
carried to the top floor by an encased bucket-elevator, discharging on
to a grizzley separator. The coarser product is washed by a stream
of water through two Baum jigs operated by cempressed air (Fig. 2).
All detached shale and dirt is washed out, the cleaned coal being then
fed into a concentric, three-screem, revolving trommel producing
“ double” (1 in. and over), “single” (§ to 1 in.), and coking eoal (less
than § inS. The first two sizes are conducted, without sheek or
breakage, down spiral shoots to hoppers built over the railway trucks.
The last goes through a third Baum jig, and is drained on a swinging
brass gauze sieve, which slopes to a Baum sheet-conveyor. This 1a of
a special design, is 100 it. long, and 7 ft. wide, is capable of carrying
alout 2 tons of coal per yard, and travels from 8 to 18 in. per minute,
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Fia, 2—CRoss ARD LONGITUDINAL- SEeTIONS, BAUM'S WASHER,

A, Compressed air compartment ; B O, sleve ; D, charging shoot; E, discharge for
coal ; F, levers regidating shale trap slit ; @, levers vegulating shale dume; H, aptral
conveyor ; I, air slide valves ; J, cocentries ; K, compressed atr pipe; L, water matin ;
M N, water inleta; O F, shale compartsient ; Q, dirt elevator.

sccording to the state of dryness requived. The drainage is acceler-
atéd by packing.the finest coal above the coarse iumps, and by the
intermittent squeezing action of the conveyor when in miotion. The
drained coal is delivered into a disintegrator, where it is reduced to
a powder, _

During the one 10 hours' shift 1,250 tons of coal and dirt are
received at the washery, and from this 12 pér cent. of “dirt” is
separated.

The jige are stated to be wonderfully efficient, and to give every
satisfaction, The labour required is only one man per jig, the plant
being practically automatic. The conveyors and elevators are elee-
trically driven.

Pumping is obviated by running the water from the drainage
conveyor to a conical iron settling tank, built on masonry outside the
washery. The purified water is drawn from the periphery of the
tank, while the sediment is continuously extracted from the point of
the cone, and is mixed, by means of a worm in a trough, with dry
dust from the grizzley on the top floor. The liquid slurry thus pro-
duced is deposited in waggons, and, alfter partial draining there, goes

straight to the boilers of the power plant, where it is reported to give

every satisfaction as a fuel.

Additional details have been received from Messrs. Simon-Carves,
Limited, of Manchester, since the shove was written, and these should
prove interesting in view of the immense importance attaching to the
niechanieal improvement of our Queensland coals.

Screening and picking band-conveyors suffice generally for the
separation of shale from the “round” coal, but washing is a necessity
for the “small” eoal from even the purest searos, ne well as the
dirtiest, such as that, containing 33 per cent. ash, worked in the Saar
district by the German Government. Sizing iz also of some import-
anc¢e in the older countries, and this under the Baum system has
since 1900 been carried out after washing, a procedure believed by
the patentea to be greatly preferable to sizitig before washing. It s
claimed that the Baum washer will separate not only accidental
impurities like lomps of shale but also intergrown dirt, a second
washer being in that case required, aftei recrushing of the coal.

The washer has been designed for the treatment of any coal
below 3% in. in diameter, without preliminary sizing. It is similar
in geuneral construction to the older forms of pulsating jig, the essen-
tial difference being in the use of compressed air to produce the
pulsating motion of the water by aetion directly on it in compart-
ment A (Fig. 2). The mation is claimed to be more elastic and yet
more energetic than that obtained by a piston, while the upward
moevement of the water threugh the sieve B C is quicker than the
downward. The admission and exhaust of the air is effected by means
of slide valves I, actuated by eccentrics J. The pulsating action,
combined with the thrust of the water running over the sieve from
the inlet D to the outlet E, classifies the coal and shale in layers
according to specific gravity. The shale is thus at the bottom, and
is removed mechanically through slits at B and C, the width of which
can be rvegulated by the levers F. It passes over dams L, to the
bottom of the jig, where it is caught up by Archimedean screws H,
and delivered into a perforated bueket-elevator, Q.

Slime-Washing Problem,

The problem of washing slime or sand residues is vexatious, and
various appliances have heen experimented with. In the Journal of
Chemical, Metallurgical, and Mining Society of South Afriea, for
May, Geu. O. Smiart desoribes an appliance which is giving satis-
factory results at the Simmer and Jack on the Rand. The device is
made from a piece of 8in. pipe, 9 in. long, with a flange serewed on
each end. The bottom end has & }in. iron plate bolted on, through
which & number of }-in. holes are drilled. Between this plate and
the flange a piece of }-in. mesh iron sereening and a filter cloth are
inserted to form a filter bed. The top cover consists of 4 round piece
of }in. plate similar to the bottom cover, but in this case the bolt
heles in both flange and cover are slotted out, so that the bolts ¢can
be removed by loosening the nuts and the cover removed and replaced
quickly. A §-in. pipe is screwed into the eylinder immediately under
the top flange, and connected to an air main. The sample to be
washed—sand or slime—is dumped into the cylinder and clear water
added until nearly full; when the whole has been mixed up by hand
the top cover is put on and the air valve opened slowly. The air
entering st the top drives the liquid through the bottom filter, and
after about three minutes the cylinder can be opened, when, if ‘& slime
sarple has been operated upon, a cake containing about 15 per cent.
moisture will be left on the filter oloth. This is again mixed up with
clear water and the operation repeated, after which the sample is
removed and sent to be assayed. Two washings have been found
quite sufficient, and assays of the second wash filtrate only gave
traces of gold. Cyanide managers will appreciate the advantage of
getting & slime or sand residue washed in a few minutes instead of
having to go through the tedious method of diluting with water,
settling and decanting the liquid a number of times. If no air main
i3 available, an ordinary bicycle foot pump will supply the air
pressure required,

Tae bulk of the bismuth produced is used in pharmaceutical pre-
porations. In ail such work the metal must be absolutely pure,

Tue production of coal in Poland in 1907 was 5,454,200 tons, of
which 95,200 tons were classified as lignite, or brown coal. In 1906
the total exports were 4,696,000 tons, of which 84,900 tons were
lignite. About 20 per cent. of the production is exported. .



