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Nemacolin Mine of the Buckeye Coal Co. 
One of the Most Modern Mines in Western Pennsylvania Being 
Developed in the Largest Undeveloped Field of Pittsburgh Coal 
in Existence-An Example of Mining and Mechanical Engineering 

By J. O. DURKEE. 

On the west bank of the Monongahela river, about 
80 miles from Pittsburgh, the Buckeye Coal Company, 
the fuel producing organization of the Youngstown 
Sheet & Tube Co., is engaged in the development of 
800 acres of the Pittsburgh seam of by-product cok
ing coal. The mine is located three miles from the 
historic town of Carmichaels, known in many of the 
early writings of Western Pennsylvania as New Mar
ket, and of special interest is the fact that Nemacolin 
mine is one of the three first mines developed, or to 
be developed, in the Greene county field, the largest 
undeveloped block of Pittsburgh coal in existence. 

The Buckeye Coal Company secured a preferred 
location in this great undeveloped field, as the 
Monongahela river offers unlimited opportunities for 
transportation and the Pit.tsburgh, Virginia & 
Charleston, now a part of the Pennsylvania system, 
is being extended from Crucible up the west bank of 
the Monongahela river to Nemacolin. The mine, at 
present is reached from Huron, a station on the Mo
nongahela railroad, a connecting link of the P. R. R. 
and P. & L. E., with the unlimited resources of West 
Virginia. 

Surface Layout. 
The surface arrangement at Nemacolin is a real 

demonstration of engineering skill, where each build
ing and piece of machinery necessary to the opera
tion of a modern mine is found and no waste material, 
space or energy is apparent. All permanent build
ings are constructed of concrete, brick or steel or a 
combination of these materials, thus reducing fire 
hazard to a minimum. 

No expense is being spared to make the Nemacolin 
mine of the most modern operations in Western Penn
sylvania. Engineering genius has left the tried and 
usually practiced methods of the past to the rear. 
The highest degree of · efficiency is being sought 
through construction and installation which are novel 
and carefully planned. While much of the present 
equipment is temporary, and the plant is unfinished. 
yet a review of the work that has been completed 
with some plans for the future should prove instruc
tive until such a time as this mine shall have become. 
in actual fact, one of the foremost bituminous opera
tions. 

The power house, tipple, coal and rock storage 

Fig. I-View of tipple, rock and coal bins, hoisting room and power bOUle. 
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bins and hoisting room for the slope are shown in 
Fig. 1. The upper half of the hoisthouse is built of 
brick and contains the hoist, now operated to hoist 
coal by way of the slope, but will at the completion 
and equipment of the shaft, be used exclusively for 
a man, material and refuse hoist. 

A Nordberg single drum hoist, geared to a 450 
hp, 2,200-volt, induction General Electric motor by 
herringbone gears, is hoisting the coal at the slope. 
The motor is geared to a speed of 50 to 1 and is 
coupled to the pinion shaft by means of an all metal 
flexible coupling. The drum on the hoist is 7 feet in 
diameter with an 84-inch winding face, made to wind 
1,200 feet of a l~-inch rope. The drum is fitted with 
a parallel motion post brake 11 feet in diameter, the 
brake being set by a dead weight and released by oil 
under pressure. It is also fitted with an axial platt· 
clutch, 9 feet in diame·ter, which is also actuated by 
oil under pressure. 

The oil for operating the brakes and clutch is sup
plied by an accumulator served by triplex power 
pumps drivien by electric motors; the pumps and 
motor in duplicate, one pump and motor being of 
sufficient capacity to operate the system, the other 
being held in reserve. 

The hoist operates with an unbalanced rope pull 
of 85,200 pounds at a hoisting speed of 600 feet per 
minute. The hoist is equipped with a dial type minia
ture or depth indicator. An indicator having glass 
covered slots cut in it, has printed on the glass the 
names of the different tracks which lead from the tip
pie, as "Slope," "Timber Yard," etc. This indicator 
is connected to the switches by small cables. The 
name on the indicator for which .the tipple switches 
are set is illuminated. An automatic speed indicator. 
from which a sheet is turned into the superintendent's 
office daily, keeps a record of the speed at which the 
hoist is run during the day. If at any time the hoist
ing engineer exceeds a predetermined speed for which 
the indicator is set, it will automatically stop the 
hoist. 

Fie. 2-View of boisting room from slope entrance. 
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A cable 1 ~ inches in diameter ' leads from the 
drum of the hoist out past the engineer, who sits at 
the side . of the drum from which the cable unreels. 
The cable passes over the top of the tipple roof, 
around a sheave at the end of the tipple, and back 
down the slope. 

Tipple and Dumper. 
The floor of the tipple shown in Fig. 2 is not 

level, but on the same degree of pitch as the incline, 
and slope. The tipple, and track extend beyond the 
'car dumper until it is on an elevation equal to the tip
ple roof, which gives track room beyond the dump. 
The sheave, or "bull" wheel shown at extreme right 
of Fig. 1, is placed between the rails at the end of 
the track. The position of this sheave coincides with 
the point of the angle formed by the incline floor, and 
the roof of the tipple extended. 

The incline track runs through two Wood Pneu
matic Rotary car dumpers shown in Fig. 3, placed in 
tandem, which the hoisting rope also leads through. 
The dumpers are operated by compressed air entirely 
independent of each other. One of them is set over the 
rock storage bin and is to be used exclusively for 
dumping rock and the other is set over the coal stor
age bin, which is to supply boiler and house coal. 
when the complete mine is in operation. 

These car-dumpers are designed for the use of 
swivel couplings, so that any car of a trip may be 
rotated and emptied without uncoupling it from the 
trip. Car control and caging devices are also installed 
in connection with the dumpers, to assist in accurately 
spotting the cars in proper condition for dumping. 

The operation is about as follows: The trip of 
cars which is pulled up from the mine may contain all 
the cars which can be held on the head of the stope 
between the butt wheel and the dumper. You witt ob
~erve , in Fig. 1, that there is a stretch of track of 
ahout 80 feet between the upper dumper and this bull 
wheel, which will provide for a trip of from eight to 

Fig. 3-Pneumatic Rotary Dump with car in actioD. 
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ten cars, with one car standing in each dumper. 
After the trip is pulled up through the car-dumpers, 
the operator then operates his car control and caging 
device to drop the trip. back through the dumps one 
car length at a time, spotting the cars in position for 
dumping in both car-dumpers. Each time a car of 
rock is spotted in the rock dump, he merely throws the 
\'alve to unload this car, and return it to the upright 
position ,and does the same to each car of coal. 

In this manner, the whole trip is dropped back 
through the dumpers and unloaded without uncoupling 
any of the cars until it is finally delivered, with all 

Fig. 4-Double decked concrete lined slope. looking from 
tiRPle. 

cars empty below the dump. The hoisting engineer 
then returns the trip to the mine. 

Double Decked Slope. 
A double track slope. having two tracks, or com

partments side by side, is common. A double slope 
having the one compartment on top of the other, and 
separated from it by an artificial floor, or partition, is 
very uncommon. 

The Nemacolin slope, shown in Fig. 4, is about 850 
feet long on a 19 degree pitch, 18 feet high and 11 feet 
wide. It extends from the surface to the coal, which 
is about 240 feet perpendicularly. 

The sides, floor and top of the Nemacolin slope are 
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lined wi,th reinforced concrete. The lining extends 
from the mine portal to the bottom of the slope and 
50 feet beyond the bottom of the slope. and the main 
haulage road is lined with concrete. The horizontal 
partition forming the room of the lower compartment 
is about 11 feet from the floor of the slope, which gives 
plenty of height. 

The lower compartment is used for haulage and 
the upper one is used as a manway. Concrete steps 
with six-inch rise on the floor of the upper compart
ment, extend from ,the top to the bottom of the slope. 
It is electrically lighted with incandescent lights and 
there is sufficient head room to stand upright. 

The portal of the slope extends a short distance 
above the surface. The upper end of the top. or man
way compartment, is enlarged into a room having a 
concrete floor. Two-inch pipe hand rails prevent any 
person from falling down the slope. This room is well 
lighted with windows having metal frames. It is 
electrically lighted, and is entered from a door on 
each side. The doors are made of metal and are ap
proached from the outside by a stairway. The end of 
the manway over the haulage way is walIed tip with 
concrete. excepting the windows. 

The concrete was filled into and behind the forms 
on the upper end of the slope by forcing it with com-

Fig. S-View of brick fanhouse and air drift. 

pressed air through a six-inch pipe. A metal trough, 
or chute, carried it to the lower part of the slope. All 
the concrete was mixed at the mouth of the slope 
where the lconcr'ete mixer stood. Two-linch pipes 
were placed in the walls and grout forced through 
them, under air pressure. This filled up all cracks or 
flaws in the concrete work. The pipes were then 
filled with the cement grout and cut off flush with the 
wall. and the surface was given a finish of cement. 
which makes a perfectly water-tight slope. The first 
500 feet of the slope was driven through rock form
ing a roof, similar to fire clay. 

The slope was started in 1918. Another slope of 
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the same kind is at present being sunk at New Ken
sington, Pa., on the Allegheny river north of Pitts
burgh, by the West Penn Power Company. 

Local Power Plant. 
The concrete bins referred to, under each dump 

are sufficiently large for the storing of considerabh: 
amounts of coal or rock, and the contents are drawn 
off into cars which run directly under the bins. A 
battery of two 250 hp and one 300 hp Sterling boilers 
supplies steam power for a part of the plant. A narrow 
gauge track running close to the furnace doors per
mit the coal to be hauled in cars to the firemen, and 
the bottoms of these cars are on a level with the 
h re doors. The side of the car next to the furnace is 
hinged at the bottom, with a dust tight hinge. This 
side is lowered to a level with the car bottom, and 
the coal shoveled directly from the bottom of the 

Fig. 6-Type of transformer 
at Nemacolin. 

car into the firebox. This 
boiler plant is temporary 
and will be dispensed 
with when it is consid · 
ered safe by the manage
ment to use electrically 
operated machinery in 
the mine. 

_\ brick partition sep
arates the boiler room 
f rom the room contain
ing generators and com
pressors, a steam driven 
direct connected dc gen
erator is producing elec
tric power to operate '1 

part of the plant. A di· 
rect current operated 
generator set is produc
ing alternating current 
with which to light the 
slope and town. 

An Ingersoll-Rand two 
stage l2-in. stroke com

pressor, of 2,500 cubic feet capacity at 180 rpm, di
rect connected to a 500 hp synchronous motor is 
operated by West Penn Power. The shaft on which 
the motor revolves carries the eccentric to which the 
piston rod of the compressor is attached with rotor 
of the motor pressed and keyed on the main shaft. 
The air cylinders are water jacketed, with overhead 
cooler, and heavy cast-iron sole plates beneath them. 

The air inlet and discharge valves are of the "In
gersoll-Rand" type, mechanically independent, posi
tive acting, and designed for greater economy. A 
dust proof enclosed construction over the main frame 
provides for a flood lubrication system to main bear
ings, crosshead, guides, pins and crank. Sight feed 
lubricators are furnished for the air cylinders. Com
plete control is secured by means of the "Ingersoll
Rand Clearance Controller," a patented device that 
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operates the machine in five steps anywhere from "no 
load" to "full load." 

A Sullivan, steam driven straight line class WB-2 
compound air compressor of 2,450 cubic feet capacity 
at 100 rpm, is being operated to produce air for the 
operation of machinery at the mine. The frame of this 
is a heavy casting, strongly ribbed, insuring perfect 
alignment. All parts in the steam cylinder are of 
sufficient size to insure frictional resistance and the 
distribution of steam is regulated by a balanced Meyer 
adjustable valve gear. 

The air cylinders are made of hard, close-grained 
iron with a water jacket which was formed by a sep
arate lining being forced into the main cylinder by 
hydraulic pressure. The inlet valves of the air com
pressor are of the Corliss or rotary type and receive 
their motion from an eccentric pin, located in the end 
of an overcharging arm on the crank-pin. The motion 
is transmitted through a series of adjustable connect
ing rods and levers to the valve stems. 

The governor is of the split ball throttling type. 
with an extra cylinder which places the governor 
valve under the influence of the air receiver pressure. 
Ordinarily, the governor varies the speed of the com
pressor to suit the demand for air, but the halves of 
the balls by their centrifugal action, prevent the com
pressor from exceeding a safe speed. The governor 

Fig. 7-Type of bungalow for employes at Nemacolin. 

belt is run from a pulley attached to the outer end of 
one of the crank pins, where it is in no danger from 
oil or grease. 

All of the cylinders are provided with suitable 
sight-feed lubricators, the crank pins are fitted with 
pendulum oilers with stationary cups, and all im
portant bearings are fitted with sight-feed oil cups. 

A pump room adjacent to the power house contains 
a De Lavel turbine pump of. 480 gallons capacity. 
driven by a 2,200-volt ac motor. There. are also two 
auxiliary steam driven pumps in this room. Water 
for the town and steam power plant is secured from 
five wells, drilled to a depth of 150 to 175 feet. which 
are located at different points about the power plant. 
The water is lifted from these wells with compressed 
air siphons and flows by gravity to a pool from which 
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it is pumped to water tanks and is conducted to the 
town and power plant. 

A feature of the plant is the commodious machine 
shop of brick and glass construction, equipped in the 
most modern manner with drills, lathes, hammers, 
etc., in different stages of construction and in addition 
a 100ton crane will be installed to facilitate the han
dling of heavy machine parts and for unloading and 
placing material. 

Adjacent to the 20 foot concrete lined circular air 
shaft is located the three compartment brick fanhouse 
shown in Fig. 5. In the central compartment is lo
cated a 6x1O foot stepped multi-bladed type Jeffrey 
faD. 

The arrangement is for primarily blowing re
versible under-throw, designed with a concrete duct 
connecting air shaft below the door line, and steel 
explosion doors placed directly at the top of the shaft. 
The fan bearings are of the improved dynamo dust 
proof type and are supported on' each side of the fan 
by heavy cast iron pedestals extending down to the 
door line. The reversing doors for the side drifts are 
of complete steel construction as well as the air lock 
doors and frames, making the equipment absolutely 
fire proof. The setting of the fan is of brick and con
crete and the fan is arranged for Westinghouse 2,200, 
3 phase, 60 cycle ac motor drive with 220 volt dc 
Westinghouse automatic auxiliary motor. The shaft 
is extended into the motor house where friction clutch 
pulleys and cutoff couplings are provided and arrange
ments made whereby an auxiliary drive is always 
a vailable in case of a break down of the original 
driving mechanism. The change from one drive to 
another is made automatically, affording every pro
tection that practical engineering can devise. 

Main Power Supply. 
As stated, a part of the power is produced at the 

mine, but eventually it is thought, the power will be 
supplied by the West Penn Power Company, which 
has its transmission lines on the plant and is at pres
ent supplying much of the power for the develop
ment of the mine. 

The current supplied by it is 25,000 volts which is 
stepped down through three Pittsburgh transformers, 
333 Kva capacity each, shown in Fig. 6, to 2,200 volts, 
all three pase, 60 cycle, for Use at the mines. The 
transformers are single phase themselves, being em
ployed one on each phase of the system, connected 
Delta-Delta. 

They are of Pittsburgh mill type construction, 
equipped with pressed bushings, and the coils are 
impregnated with Aerio Compound by the Thermo
vacuum system, and steel cased. This transformer 
was developed for the heavy service required in steel 
mill installations, and is equally applicable and suit
able for coal mine work, which is likely to be severe 
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and where continuity of service is of the utmost im
portance. 

'J.he efficiency of these transformers is rated at 
~ts.J per cent as the cores are made of high sihcoll 
steel, which is a comparatively modern discovery in 
electrical s~el. 

Mine Development. 
Approximil.tel)' ,UU tons of coal is being mined by a 

day and night turn in about 15 working places at pres
.... , lOr the purpose of developing the main entries anu 
continuing construction. 

The coal is being cut with the Sullivan Turbinair 
"lron Clad" Compressed Air Loa1 Mining Machines. 
it is being hauled by two Goodman articulated stor
age battery locomotives, equipped with Edison cells, 
which may be converted into trolley locomotives at 
the discretion of the management. 

The slope is lighted by incandescent lamps, the: 
miners use exclusively the Edison electric cap lamp 
and the officials are provided with lamps of the W oli 
type. Telephones are at convenient points in all 
parts of the mine. 

The water is being pumped from the mine by 
an Epping-Carpenter 14x20xl0x24 compound hori
zontal duplex end packed pot valve wood lined plunger 
pump, 800 gpm, total discharge head 300 feet with 
90 pounds steam pressure. The over-all length of 
this pump is 21 feet 5 inches, the width at the greatest 
point 8 feet 9 inches, and the heig~t at the greatest 
point 7 feet 11 inches. 

The steam end has the low pressure cylinders, 10-
lated outboard and the high pressure cylinders lo
cated inboard, or next to the water end, which per
mits the ~team pistons of any cylinder to be removed 
or examined by taking off 11s cylinder. head without 
disturbing any other part.· ,The design of ~he hous
ings, cylinders, and piping being such as to properly 
provide for expansion, and contraction under varying 
temperatures. The steam valves are of the balanced 
piston type, operating in removable sleeves which 
may be replaced. The steam pistons are fitted with 
self-adjusting piston rings, and securely held to piston 
rods by taper fits on the rods, and steel nuts. 

The steam cylinders are provided with cushion 
valves for controlling length of stroke, and the steam 
and water ends are connected by heavy cast iron 
cradles. 

The water end consists of four plunger barrels of 
cast iron, with wood linings, and has four plungers 
operating through deep stuffing boxes. On each side 
of the pump, the front and back water cylinders are 
separated by a blank dange forming a male and female 
fit. The pot valve chambers are of great strength 
with smooth and direct water passages. The suction 
pots are outside of the discharge pots, and located over 
the pump cylinders, so that the pump is always primed 
and ready to start without delay. Each pot valve 
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chamber has a separate flanged cover, held in place 
by substantial swing bolts, which permits of quick 
access to the interior of these valve chambers. Plung
ers are of special hard close grained iron, highly pol
ished and are bolted to heavy cross-heads, which are 
rigidly connected together by steel side rods. These 
side rods being guided by babbitted bearings. The 
outboard plungers are supported and guided by 
means of plunger guides to support the weight of 
the plungers when extended. The cross-heads are 
provided with adjustable shoes for taking up any 
wear that might occur. The plunger stuffing boxes 
are located at the outside ends of the plunger cham
bers, and are of the removable type, bolted to the:: 
water cylinders. 

The Mining Town. 
The town is loeated about a quarter of a mile from 

the mine and reflects the same careful engineering 
that was demonstrated in the construction of the 
plant. It is situated on a hill above the mine with a 
view of the river and surroundings. One hundrt>d 
and twenty houses of the bungalow type, as shown 
in Fig. 7, have been builtj the majority of which are 
occupied. The designs of the houses are numen u" 
and each is equipped with running water, electric 
lights, inside toilet, bath, and laundry. 

The houses are of frame construction with a deer; 
brown stain on the weather-boarding Cel used by a 
creosote treatment. The walls are plastered and 
tinted. One of the features of the living" ro.)m is an 
attractive open fireplace. The streets ;tre laid out to 
conform to the contours of the hili wh:ch leaves no 
two houses on the same elevatio!l and produces an 
effect different from the houses found in most mining 
communities. 

The streets are graded and have a ;irm .:.-ushed 
sandstone surface. A closed sanitary sewerage sys
tem, which conforms to state regulations, has been 
constructed which carries the waste from each house 
by gravity to a concrete disposal plant located near 
the fanhouse at the mine. 

At a spacing of 500 feet apart throughout the town 
are located small brick and frame buildings, which 
cover a double-outlet fire plug. About 250 icet o£ 
hos~ is placed in each of these buildings and furmshe:o; 
adequate protection against fire. A school building, 
constructed in an E-shape, of hrick, concrete :md 
stucco is nearing completion and is modern in ~:very 
respect. The rear wings are so designed that an 1.ddi
tion can be made when the town has grown to an elC' 

tent that will demand greater accommodations. Do
mestic science and manual training are a part of the 
educational plan. Protestant and Catholic churches 
are being erected, and a modern frame hospital is 
located near the mine, which gives ready and efficient 
service to any men that may be injured. A company 
store is also maintained in a building temporarily. 

The completed store building will be a combination 
store, community theater and recreation room. The 
theater will be used for moving pictures primarily and 
has a seating capacity of about 600. 

The officials in charge of Nemacolin mine pursu
ing their policy of modern engineering have not neg
lected to provide for any emergency that may arise. 
A room has been set apart for the purpose of housing 
the self contained rescue breathing apparatus and five 
sets of the Gibbs apparatus have already been in
stalled. This demonstrates the forethought exercised, 
which is very commendable when developing an un· 
explored coal field, such as is being developed at 
Nemacolin. 

A resident physician is employed by the Buckeye 
Coal Company, who is subject to call at all times in 
the event of an accident. His time is occupied in 
caring for the sick, making a very creditable record 
during the influenza epidemic. He also acts in an 
advisory capacity to the employes and officials in the 
promotion of healthful living and the making of 
Nemacolin mine one of the most sanitary spots in 
the coal mining or any other industry. 
Disposal of Coal. 

The coal obtained from development work was 
dumped on a storage pile nearly 35 feet high until 
over 200,000 tons had accumulated. Two steam shov
els operating by compressed air are loading the coal 
into small cars which are hauled by a locomotive to 
the river and dumped into barges. The barges are 
towed to the works of the Carnegie Steel Company, 
at Clairton, Pa., which uses the coal in the largest by
product coke plant in the world, described by Frank 
F. Marquard in THE COAL INDUSTY, June and July, 
1919. The feed water used in the small boilers con
tained so much magnesia that it was difficult to pre
vent it from foaming, and since the air plant is ade
quate to take care of the extra load the change was 
made. 
Future Developments and Considerations. 

The main hoisting shaft is a three compartment 
concrete lined 3Ox50 foot shaft, 240 feet to the coal. 
It will be sunk 50 feet below the coal, and two 15 ton 
skips will hoist the coal. These skips will/automatic
ally load at the bottom and dump at the top of the 
shaft. As the skip reaches the bottom it opens the 
coal chute and fills while the skip at the top is dump
ing. The bottom skip after being loaded raises and 
closes the chute. 

The mine cars will all be dumped into the bin at 
the shaft bottom .by a rotary car dumper similar to 
the one in the slope tipple, dumping two cars at a time 
without uncoupling the trip. A 1,500 hp hoist is being 
manufactured for the main shaft and a tipple, esti
mated to cost approximately $1,000,000 will be erected 
over the shaft. The tipple will be equipped for rail
road, and river loading, and have a capacity of over 
6,000 tons per day, the estimated tonnage of the mine, 
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