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GEOLOGY AND MINING OF RAW MATERIALS

CEOINGY

With the exception of gypsum, v e have at West Winfileld all the
materials that are nscessary for the DLOﬂuuuien of cement, The two prin-
cipal materials, shale and limestone, are of sedimentary marine origin,
Shales are merely compressed mud or fine particles settled in areas of

guiet water,

The limestone deposit at West Winfield is called the Vanport Seam,
which is a pure and uniform high calciuﬂ carbonate, that can be iraced
through several counties of western Pennsylvania fer about a hundred miles
with only slight variation in its characteristics., It was named after

the town of Vanport and was formerly called ferriferous limestone

because of a thin layer of carbonate of iron over the top of the limestone
seam, The remains of life (animal and plant fossils) found in the Vanport
seam place this deposit in the carboniferous age in the geological scale

of time. Host common fossils found in the limestone are the crinoid stems
aund brachicpods.
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The limestone deposit at West Winfield lies in a horizontal
position and its average thickness is 22 feet, There is an overburden
in places which is several hundred feet deep and for this reason the
limestone is mined rather than quarried,

The argilaceous material (shale) lies immediately below the
limestone seam and is mined in the rooms where the limestone has been
exhausted. To compensate for the low silica content of this shale, sand-
stone 1s added, which is extracted from our mine in areas where the lime-
stone is eroded,

The accompanying Sketch A shows the sequence of rock layers
existing at West Winfield,

MINING METHOD

used

The con ventlonai room and pillar system of mining is
ticn of the

because of the urlfOfm thickness and horizontal stratifica

The mine is divided into five sections, each section comprising
s and rooms off these entries, As shown on accompany
cal arrangement of rooms and entries, the entries ar
writhwesterly direction and the rooms are driven at OGO off
the entries in & northeasterly or so**fw@sterlv direction., The centerline

distance between sectlons, or set of entries is 800 feet, and between rooms

isin
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and entries it is 65 feet. The width of both rooms and entries is 30 to
35 feet, and the thickness of the pi?la is also 30 to 35 feet@ Cross
cuts between rooms and between entries are broken through at intervals of
90 feet to 210 feet. The average height f the rooms, where savewins have
not cccurred; is 18 fest,
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DRILILING AND BLASTING

The face is worked with the triangular block and cut system,
Ses Sketch C. Both rooms and entries are advanced with succesgive #YH
cuts, each of which breaks a roughly triangular block of stone, The
holes for each V are loaded with dynamite and are fired simultaneously
with electric blasting caps. The angle at the apex of the V is 90 degrees.
The length of the holes in the face cut (angle) are ten feet, and of
those in the rib cut {corner) eight feet. After the initial V cut is
taken out, two cuts can be blasted at once in each room or entry,

The chief advantage of this system of blasting lies in the
large volume of blasted stone that can be accumulated in a sinmgle roon.
Rooms cau be advanced from 20 to 30 feet and filled with from 1,000 to
3,000 tons of stone.

Three men (driller, drill helper and popshooter) work in each
reom. Driller and drill helper drill the V cuts, while the popshooter
does the secondary drilling and when necessary secondary shooting and
also the trimming of the roof, face and ribs,

A1l of the initial drilling is done with tripod mounted Gardner=-
Denver No, &9 drifter drills using 1-1/4 inch follow drill steel and 1-5/8
ineh Timken detachable steel bits,

HOOF CONTROL

Two top layers of the limestone (average thickness of each
layer two feet) are left as roof stone, mainly to reduce contamination
of the limestone, and because the ferrifercus shale, which generally
overlies the limestons seam, will not support itself, In cases where
both layers cave in, or if they must be taken down because they have
loosened, the shale drops down with the layers, leaving an exposed sand-
stone roof, which in most cases is excellent roof stone. In areas where
the sandstone has coal or shale partings, for an added protection it is
roof bolted using 3/4 inch bolts with expansion shields as anchors. For
this work we have scaling rigs sach of which is equipped with a 30 foot
long boom with a basked at the fop from whieh two men work. The two
men trim and when necessary drill and shoot as well as roof bolt the
high roofs.

LOADING AND HAULING

Joy diesel=electric shuttle cars with pay lcad capacity of 14
tons are equipped with chemical scrubbers to trsat the exhaust gases from
the diesel engine. These cars are loaded with electric shovels having ons
cubic yard buckets., Two shuttle cars serve each shovel, except in
casss where the distance between the shovel and the shuttle car unloading
ramp is too great, in which case a third shuttle car is added. The
shuttle cars take the stone from the rooms to the ramp, from which they
unload intc seven ton capacity mine cars. A seven ton DC eleciric loco-
motive pulls the loaded cars and spots them on the gathering track where
trains of twenty-four cars are msde up for the mein haulage locomoiive,
The main haulage locomotive is also DO operated and welighs fifteen fons,
The distance from gathering track to the mine exit is about 1-1/4 miles.
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CRUSHIRG

The mine cars are equipped with swivel couplers so that they
can be dumped with the rotary dump into the 30 inch gyratory crusher without
uncoupling.,

The stone discharged from the gyratory crusher is minus three
inches in size, and is carried by a 36 inch wide belt conveyor to the
secondary crusher vwhich is s Pennsylvania Reversible Impactor, From the
secondary crusher the stone is picked up by another 36 inch wide belt
conveyor and carried to a set of double deck (4! x 14') vibrating screens
with botiom screen openings of one half inch by five inches., The stons,
small enough to pass through the bottom screen, is discharged on a 30
inch belt conveyor and carried to the storage siles. The oversized stone
is returned to the belt feeding the secondary crusher.

The belt carrying stone from the vibrating screens is 30 inches
wide and 575 feet long. It discharges the stone at the transfer building
onto a 30 inch wide and 384 foot long belt from which the material can be
discharged direct into number one silo, or onto a 30 inch wide and 141
foot long distributing belt conveyor. The distributing belt conveyor is
squipped with & belt tripper and serves the rest of the stone storage
silos, The belt tripper, driven by the belt, can be spotted to unload
either in a sila or onto the shale belt or sand belf, or it can be set
to travel and distribute the stone into a group of siles,

The raw materials storage consists of five siles 3000 tons
capacity each for limestone, one silo 2700 tons capacity for shale and
ancther 2700 tons capacity silo for sandstone.

POWER

A 2300 volt electric power line is brought in the mine through
a bore hole and stepped down to 440 volts with transformers, for the
operation of the shovels, scaling rigs and the auxiliary equipment.
The 250 volts D. G. for the trolley lines, from which the electric loco=-
motives operate, is generated by two 200 KW aznd one 150 KW motor gensr-
ator sets, Compressed air for the operatien of the drills and air oper—
ated water Dumps is supplied by two 1000 C,.F.M, capacity compressor,
and two 600 C.F.M. capacity portable compressors.

& Joy six foot oxivane faﬂ with rated capacity up To 125,000
C.F.M, brings cubside air into the mine, The fan exhausts the air,
However, it can be reversed,

To control and to bring the air fi@: to the working faces,

ratt installed in the breakthroughs tueen the entries and other
openings where they are necessary., Ginder clccxs and mortar are used

to bulld permanent brattices, while temporary bratitices ars of plastic

or burlap material.
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TRANSPORTATION OF MEN AND SUPPLIES

The man-transport train is made of specially built cars for the
men to ride, and is pulled with one of the gathering locomotives at the
beginning and end of each shift, For safety purposes, the overhead D, C.
trolley line is guarded, where its height above the rail is less than
seven feet six inches, The gauge of the track on which the man-transport
cars and also the stone cars run is 36 inches.

Supplies needsd for the underground operation are hauled in
with trucks.
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PLANT OPERATION RESUME

Raw Grinding

Feed for the raw mill grinding is generally drawn from three lime-
stone silos simultaneously. Rale of feed from each silo is controlled
by & 72 inch Allis-Chalmers table feeder, while the shale and sandstone
feed is proportioned from the sand and shale silos by individual 16 inch
Merrick Feedoweights., The proportioned raw material is carried by a common
1%t conveyor to a bucket elevator and distributed into the mill feed bins
by a belt tripper. Material fed intc the mills does not exceed one half
inch in size. Slurry produced contains 35% molsture and is ground to a
fineness of 88% passing through a 200 mesh sieve, Two of the three raw
grinding mills are 8 x 30 ft., while the third one is 8 x 32 ft. Meximum
b/lW size carried in the mills is three inches and production is approximately
90 barrels per hour.

A single four inch Wilfley slurry pump delivers the discharge from the
mills into six grinding tanks of 700 bbl, capacity each., Slurry is
drawn from these tanks into an 1800 bbl. capacity blending basin, then
the corrected slurry is pumped by a four inch Wilfley slurry pump into
four kiln feed tanks of 4000 bbl., capacity each. All tanks have both
mechanical and alr agitation. The slurry from the kiln feed tanks is
pumped to two ferris wheel type slurry feeders which feed the kilns,

A single overflow tank serves both kiln feeders and the excess is
returned to the kiln tanks,

Kilns

Both kilns are 250 ft. long and have an 11 ft. 6 in. inside diameter,
excepting for the 15 ft. diameter calcining zone which is located 27 ft.
5 in. from the firing end and extends 56 feet back, including conical
end sections. The kilns are lined with 6 in, brick using basic brick
in the hot zones and alumina brick for the rest of the kiln lengths.
Chain sections consisting of loops of 5/8 inch chains extend 62 feet
starting a few feelt from the feed end,

Coal delivered to the mill is put through a 24 x 24 inch single roll
crusher and reduced to one inch top size and placed into the coal mill
feed bins, The coal mills are No. 533 Raymond bowl mills with indepen-
dent roll type feeders rated to pulverize 13,000 to 13,750 1lbs. per hour
to a fineness of 80 to &5 percent passing through a 200 mesh sieve

Two Fuller Narsted coolers are used %o cool the clinker discharged from
the kilns. They consist of 5 x 60 feet horizontal stationary cooler
grates and spreading chain conveyors, The clinker coolers are designed
to cool the clinker by air supplied under pressure under the moving
clinker bed, The clinker is cooled from 2500°F down to 150°F at a
rate of 2500 bbls., of clinker per day per cooler. he air is supplied
by two fans with a rated capascity of 54,000 cfm at seven inches static
pressure, (linker ers is pult through 10 x 20 inch Traylor
=)
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sach of the clinksr storage silos are 24 inch Merrick Fesdowelghtis
a 2& inch belt conveyor which discharges into a bucket elevator
twe overhead mill feed bins. Gypsum is brought in by rail,

arged intoc a track hopper, is fed by a vibrator to a bucket elevator

ng two overhead gypsum bins, Jeffrey-Traylor HGJSTOL proporiion

the gypsum onto a belt conveyor which discharges into the bucket elevator

carrying clinker to the overhead mill feed bins,

Two Bradley-Hercules mills used for preliminary grinding carry ssven
mesh, 0.012 wire and produce 150 bbl, per hour each mill of finish

&iil feed. Finished cement is p?oé uced by two & x 30 ft. compartment

mills at a rate of 150 bbl. per hour per mill. The compartment mills

have a 20 foolt long first seat&on charged with minus one inch balls and

a 10 foot long compartment charged with minus 5/8 inch balls. The

finished cement is pumped with Fuller-Kinyon pumps to the storage silos

which have a 357,000 bbls. capacity and also into the two high gypsum
4

ime *105 used in production of high early and mortar cement.

Fortar and High Farly Processing

High limestone used for manufacture of mortar cement is withdrawn from
its silec by table feeder direct onto a 24 inch belt conveyor which
delivers the stone in the mill room and is elevated to a feed bin
gserving a Raymond roller mill. The limestone is pulverized to a
fineness of 94 percent passing through a 200 mesh sieve and is stored
into a 350 bbl, bin from which a screw conveyor feeds the pulverized
limestone into one side of a Butler automatic weighing scale. Cement
is drawn from either silo by six inch airslides and is elevated to
another 350 bbl. bin on the other side of the Butler automatic scales.
The proportioned limestone and cement are discharged into a 6 x 22 ft.
tube mill, The finished product is pumped to mortar storage silos by
g 5 inch, type "L%, F.K. pump.

In produ01ng high early cement, preground cement from the silos is
reground in the 6 x 22 f£t. tube mill in closed circult with a 16 ft.
Sturtevant air separator. The finished product is conveyed to storage
v separate F. K. pump and lines.

ement for the packing machines and the two F. K. pumps pumping cement
te the truck bulk loading plant is withdrawn from the east bank of
silos wi
which feed the truck bulk loading F. K. pumps or the bucket elevator
serving the packing machine blﬁ ETcm the West bank of silos, cement
is pumped 3 with tw@ seven inch Type "E® and one eight inch Type "H" F. K.
; llevigtor te tb@ sighteen inch screw conveyor feeding
b » to another eighteen inch screw conveyor
into a bln furnishing cement for cne of the F. K. pumps
i ' ing of cement is done with
nes, while moritar
‘our spout, 300 bbl.
de '
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th F. L. Smidih e binners 3 1to eighteen inch screw conveyors,
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