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along the Allegheny and Monongahela Rivers. The demand for 
coal increased. At its peak salt-making used one hundred thousand 
tons of coal per year. The industry flourished in this area from 
1815 to 1870, after which it receded because of competition from 
larger salt-making developments in adjoining states. This fact, 
however, had no effect upon the consumption of bituminous coal. 

Zadock Cramer, publisher of an early almanac known as The 
Navigator, wrote in 1814: 

Little short of a million bushels [ of coal] are now con­
sumed annually; the price formerly six cents, has now 
risen to twelve cents keeping pace with the increased 
price of provisions, labor & c .... There are forty or fifty 
pits opened, [ on Coal Hill], including those on both sides 
of the river. They are worked into the hill horizontally, 
the coal is wheeled to the mouth of the pit in a wheel­
barrow, thrown upon a platform, and from thence loaded 
into wagons. After digging in some distance, rooms are 
formed on each side, pillars being left at intervals to 
support the roof. The coal is in the first instance separated 
in solid masses ( the veins being generally, from six to 
eight feet in thickness) and is afterwards broken into 
smaller pieces for the purpose of transportation. A laborer 
is able to dig upwards of one hundred bushels per day. 

Cramer described the evil and inconvenience of the city's smoke, 
but suggested that "all this might be prevented by some additional 
expense on the construction of the chimnies." He predicted that 
because of its cheap fuel and favorable location Pittsburgh would 
become "at some period or another, the first inland town in 
America." 

With respect to the financial situation of the men who worked 
in the coal mines, we get some idea of the comparative income of 
American and British miners in this period from the pen of Thomas 
Hulme, an English traveler. In 1819 he wrote about his observa­
tions at Wheeling : 

The coals are principally in one long ridge, about ten 
feet wide; much as they are in Pittsburgh, in point of 
quality and situation. They cost 3 cents per bushel to be 
got out of the mines. This price, as nearly as I can 
calculate enables the American collier to earn upon an 
average, double the number of cents for the same labor 
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that the collier in England, can earn; so that as the 
American collier can, upon an average buy his flour for 
one third the price that the English collier pays for his 
flour, he receives six times the quantity of flour for the 
same labour. 
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Glowing accounts such as this one no doubt increased the westward 
migration, which was already growing yearly. 

6. COKE 

The making of coke for foundries and for iron smelting became 
general sometime after the middle of the nineteenth century. How­
ever, the first use of coke occurred much earlier. For example, the 
Plumpsock Iron Works in Fayette County were described in 1818 
as having "an inexhaustible pit . . . [ of stone coal] within one 
hundred yards of the forge. Three men with a horse and cart are 
sufficient to raise, coke and haul to the forge all the coal necessary 
for keeping the works in full operation." Perhaps the first efforts 
in coke-making in western Pennsylvania were even earlier because 
about 1814 an iron founder, John Beal, offered his services to 
instruct blast furnace operators how to convert "stone coal into 
coak." This early coke was made in piles, rather than in the ovens 
of later production methods. It may be mentioned here that coke, 
by whatever process made, is a porous substance resulting from 
the slow heating of soft coal out of contact with air. Because the 
volatile gases have been removed, it is essentially carbon along 
with a little mineral ash. As such it can be used by householders, 
or by smiths and foundry men. However, its greatest value is in 
reducing iron ores in the blast furnace. It is "strong enough" to 
support the ore and limestone, and yet sufficiently porous to be 
affected quickly by the air blast. As coke is converted to carbon 
monoxide it serves as a reducing agent and a source of heat. 

Everyone has heard much about the use of by-product ovens in 
the production of coke. It was thought by many that the older 
beehive oven batteries with their colorful but wasteful display of 
flame had ceased to exist. With the rise of the modern by-product 
ovens, which not only conserve gas, benzene, ammonia, naphtha­
lene, and toluene but also provide a source for hundreds of by­
products, there has been a gradual decrease in the proportion of 
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coke made by the older beehive ovens. However, when steel mills 
are working at one hundred-plus capacity, the old beehives are 
put back into use and are able to produce ten per cent or more 
of the total coke needed. At one time ( 1909) there were some 
579 plants with a total of well over 100,000 beehive ovens making 
coke. 

By 1832 Pittsburgh alone was using ten thousand bushels ( four 
hundred tons) of coal a day. Other western Pennsylvania towns, 
such as Connellsville, Brownsville, and Washington, were consum­
ing increasing amounts locaUy and beginning to transport it by 
river boats. The supply at this period was so great and accessible 
that soft coal could be bought at the mine in Connellsville for 
thirty-eight cents a ton. There was no excuse for folks in the area 
to be cold when anyone could haul or carry his fuel for household 
use. Kitchen cooks, nevertheless, still insisted on wood for their 
stoves and fireplaces because of the ease of kindling and the 
freedom from odors. 

7. TRANSPORTATION OF BITUMINOUS COAL 

During the early period of its development, western Pennsyl­
vania relied largely on the rivers for coal transport, a condition 
still true today wherever river traffic is possible. Highways in the 
early days were few and poor. 

The canal era for the bituminous coal fields arrived in the 1830's, 
with the first boat reaching Pittsburgh over the Pennsylvania 
Canal in 1834. Such a boat would start at Columbia on the Susque­
hanna River, continue on the canal through the Juniata River 
valley to Hollidaysburg, then travel by rail and inclined planes to 
Johnstown. The route from Johnstown to Pittsburgh was along a 
canal which coursed the valleys of the Conemaugh, Kiskiminitas, 
and Allegheny Rivers. This engineering feat was an outlet to the 
East for coal from the Counties of Huntingdon, Bedford, Blair, 
and Centre; but very little was shipped all the way from Pitts­
burgh. Some Monongahela River coal was, however, carried east 
in 1835 and tested for gas purposes. Although the report was 
favorable, Philadelphia continued to use chiefly Virginia or Eng­
lish coal until the advent of speedier carriage by railroad several 
decades later. 
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The inadequacy of the canal system from Harrisburg to Pitts­
burgh led to the formation of the Pennsylvania Railroad Company 
in 1846 to build a line over the 249 miles of wilderness between 
the two cities. In the course of the next century the Pennsylvania 
Railroad grew from a local line of but several hundred miles into 
an interstate system of over 10,000 miles. As coal revenues to the 
railroads increased, the enormous volume ( and dollar income) of 
this traffic became apparent. It was not, however, until after the 
Civil War that some railroads were built almost entirely with an 
eye to coal carrying. How important this business was becoming 
is indicated in a report by the Secretary of the Commonwealth of 
Pennsylvania on January 9, 184-0. It contained production statistics 
of bituminous coal for the year 1838. Of a total of 2,046,874 tons, 
Allegheny County accounted for 1,862,000 tons; next in order 
came Washington County with 71,200 tons, Indiana County with 
30,500 tons, Greene County with 18,800 tons, Butler County with 
15,240 tons, and Clearfield County with 13,083 tons. Some seven­
teen counties reported, but those not mentioned here listed fewer 
than ten thousand tons each. In 1853 the first important shipment 
of coal to the East was sent from Westmoreland County. Nine­
ton box cars were used for its transport. The same year saw a 
small quantity of anthracite reach Pittsburgh. It was placed on 
sale for $5.50 a ton. 

An English visitor to the bituminous coal fields, Prof. D. T. 
Ansted of Cambridge, recorded many of the facts of the coal in­
dustry of one hundred years ago. Describing the drift mines worked 
along the river banks near Pittsburgh, he stated that the yield from 
the five-foot seam was between 3,000 to 4,000 tons per acre. The 
coal was obtained from a great number of openings on the hill­
side that were about seven yards wide and of variable length. 
After the coal was brought to the hillside it was sent down an 
incline to the river where it was screened and loaded on flat boats. 
Even though these boats were crudely made of rough boards, they 
were 100 to 130 feet long and about twenty feet wide and had a 
capacity of 500 tons or less. They were assembled for a one-way 
trip and sold for lumber at their destination. The costs prevalent 
at this period were given: the mining of coal cost three cents per 
bushel and loading it one-half to one cent per bushel; boatmen re­
ceived from one to one and a half dollars per day; mineral rights, 



38 PENNSYLVANIA HISTORY STUDIES 

within six miles of Pittsburgh, cost five hundred dollars per acre, 
with land valued at thirty to forty dollars per acre. The report 
also stated that Pittsburgh was lighted with gas from local coal; 
the gas yield was 336 cubic feet per bushel of 76 pounds ( or 9903 
cubic feet per ton of coal). In the winter of 1852-53, gas production 
was 180,000 cubic feet per day. The resulting coke was sold for 
four cents a bushel; as for other by-products, there was little use 
for the tar and none for the ammonia. 

8. INCREASES IN SOFT COAL PRODUCTION 

From Eavenson's studies we find that by the year 1800 some 
87,000 tons of bituminous coal were mined in Pennsylvania and 
only two hundred and fifty tons of anthracite. The production of 
anthracite grew slowly but steadily and by 1832 was larger than 
that of bituminous. Probably because of the new Schuylkill River 
Canal (1825) and the Lehigh Canal (1829), the anthracite regions 
marketed in that year 501,951 tons in comparison to 450,940 tons 
from bituminous sources. 

Inspection of some selected figures from production tables for 
the past century shows how the picture has changed in the last 
fifty years : 

PENNSYLVANIA COAL MINED-NET TONS 

1850 
1875 
1900 
1917 
1918 
1924 
1944 
1947 
1952 

Anthracite 
4,326,969 

23,120,730 
57,367,915 
99,611,811 

87,277,449 
64,112,589 

40,067,130 

Bituminous 
2,147,5-00 

12,443,860 
79,842,326 

178,000,0001 
135,266,612 

144,761,9641 
87,308,999 

Peak 
Years 
(1925) 
Highest 
recent year 

As the table shows, bituminous production by 1900 had surpassed 
in tonnage that of anthracite, though the money value of the 
anthracite was greater. The decreases shown in 1952 were due 
largely to work stoppages from labor troubles. Appendix 1 shows 
some of these figures. 

9. PROBLEMS IN THE BITUMINOUS INDUSTRY 

The coal industry has had more than its share of difficulties, 
some of which were common to all business enterprises, others 
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unique to coal mining. Coal operators despaired, with modest 
restraint, over the National Recovery Administration, the New 
Deal, and the Coal Conservation Act of 1937. The latter was the 
so-called Guffey Bill. Glen L. Parker in his book, The Coal In­
dustry, states that "the Bituminous Coal Code under the National 
Industrial Recovery Act represents the first serious and far-reach­
ing attempt in peace-time on the part of the Federal Government 
to regulate an industry that had been so thoroughly committed to 
laissez-faire." The object of the code was to prevent constant 
price cutting and wage-juggling as a result of competition between 
unionized northern areas and non-union southern fields. Some 
idea of the aroused feelings of operators in the Appalachian group, 
the source of seventy per cent of all coal, can be imagined when 
under the terms of government regulations it was proposed to 
give them only one representative on a board of ten. After about 
four years of study, bitter discussion, haggling, and changing labor 
provisions to make the Bituminous Coal Act constitutional the 
Guffey Act was passed in 1937 after further revision. Designed for 
a four-year period but extended during the war, this complicated 
system finally became unworkable. Price controls were then fixed 
by the Office of Price Administration to prevent wartime inflation. 

Like many another industry, that of coal has been bothered by an 
excess of labor strife and union tangles. Miners may look upon 
their organizer, John L. Lewis, as labor's champion and dub him 
"Old King Coal," but management more often would like to see 
his throne topple. Usually a radical, Lewis has on occasion been 
quite conservative. Many of the gains in wages and benefits to the 
miner have been credited to him. The coal miner is now considered 
to be one of the highest paid workers, although he has lost much 
of his gains in time out for strikes and dictated holidays. A daily 
wage of twenty odd dollars per day does not produce a high 
monthly income when the miner may be working only three days 
per week. 

Coal mining is one of the most competitive industries. In addi­
tion to competition within the industry itself, recent years have 
shown tremendous competition from the outside, chiefly from the 
oil and natural gas interests. The decline in production since the 
first World War has been due partly to public demand for a fuel 
whose delivery will not be interrupted by frequent shutdowns of 



... 

40 PENNSYLVANIA HISTORY STUDIES 

mines, but also to the appeal which oil and gas have made because 
of their ease of handling and their freedom from ash. In spite of 
a differential in price, which frequently favors the use of coal, the 
American public ( for home use especially) wants ease and con­
venience and is willing to pay for it. 

Another very important factor affecting coal consumption is 
the increased efficiency of electric power plants, which are the 
major customers in the use of coal. In 1919 it required 3.2 pounds 
of coal to produce one kilowatt-hour. In 1937 only 1.42 pounds of 
coal per kilowatt-hour were used, and now in some cases only 
0.8 pound. Nonetheless, the manifold increase in use of electric 
power has raised the consumption of bituminous coal by electric 
utilities from ten per cent of total production in 1920 to 18.4 
per cent in 1951. 

IV. PRESENT STATUS OF THE COAL INDUSTRY 

1. COAL, A BIG BUSINESS 

Since 1800 Pennsylvania has furnished more than forty per 
cent of all the coal mined in the United States. Its total output 
has been almost thirteen billion tons, of which five billion tons 
were anthracite coal. The value of Pennsylvania's mined coal has 
been estimated at twenty-nine billion dollars. The black treasure 
removed from Penn's hills would constitute a pile ten miles square 
and three quarters of a mile high. Is it any wonder that there are 
ground settlings of a serious nature in sections where preventive 
precautions have been neglected? This condition has become a 
real problem in older areas of the anthracite region where mine 
pillars have been robbed. 

The cost of coal to consumer!, depends on a number of variables. 
Distance from the mine is the chief factor, but there is also a 
seasonal price which varies slightly. Dealers reduce prices in sum­
mer to induce sales. The retail cash price ( weighted average) of 
chestnut size anthracite coal in December 1953 was $26.34 per 
ton. Ten years ago ( Dec. 1943) this size brought only $13.91. Yet 
despite the charges in the past of monopolistic profits by some 
famous labor counselors such as Clarence Darrow-it is widely 
known that, except during wartime production, the bituminous 
coal companies for many years have commonly shown a deficit. 

r 
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In 1950 Richard Maize, then Secretary of Mines for Pennsyl­
vania, stated that five million American homes, housing more than 
thirty million people, were heated with anthracite coal. At that 
time there were 75,231 employees in the Pennsylvania anthracite 
fields. In 1953 this number decreased to 56,500. Employees of the 
Keystone State's bituminous industry in 1950 numbered 94,514, 
but in 1952 only 76,676. The decline in production and employ­
ment in the coal industry constitutes what the State Historian 
of Pennsylvania, S. K. Stevens, says, "has been one of the major 
economic problems of contemporary Pennsylvania." 

For years the mining of bituminous coal was done by a great 
sprawling network of producers, using primitive methods and 
having little association among themselves. Even in 1929 there 
were 4,600 soft coal producers throughout the nation, of which 
some 3,300 each produced fewer than fifty thousand tons an­
nually. In 1946 western Pennsylvania alone had 677 mines. On 
the other hand, many of the steel companies, needing soft coal 
for coke manufacture, went into the mining business. These 
"captive" mines may produce twenty-five per cent or more of the 
total bituminous coal, depending on the capacity of steel produc­
tion. The Robena Mine of the United States Steel Company in 
Greene County is the largest coal mine in the world. It produced 
4,439,439 tons in 1953. The second largest in Pennsylvania is 
Jones and Laughlin's Vesta Number 5 Mine which reported two 
and a quarter million tons in 1951. Both mines utilize modern 
preparation plants located along the Monongahela River. In some 
instances the coal is hauled underground by electric motor power 
for twelve or more miles to the blending and cleaning plant, where 
the coal is separated from rock, slate, and other materials by sink 
and float processes. Next it is washed and then chuted into 900-
ton barges for its trip to Clairton or Pittsburgh, some eighty miles 
north by river route. Several other major steel producers obtain 
large supplies of coal from southwestern Pennsylvania and near-by 
West Virginia. For example, the Youngstown Sheet and Tube 
Company draws from N emacolin, the Crucible Steel Company 
from Crucible Mine, and the Republic Steel Company from Clyde 
Mines. Wherever possible, shipment is made by water to the by­
product coking plants and iron furnaces. Some, like Bethlehem 
Steel Company, transport by rail. 
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The largest coal company operating in Pennsylvania resulted 
from the gradual merging of . many smaller independent groups. 
About the beginning of this century the Monongahela River Con­
solidated Coal and Coke Company emerged from an association 
of mine operators who chiefly employed river transport. There was 
also a union of one hundred and twenty so-called rail companies 
into the Pittsburgh Coal Company. In 1916 these two groups were 
merged into what is probably the world's largest coal mining 
enterprise. The present organization, resulting from a union of the 
Pittsburgh Coal Company and the Consolidated Coal Company in 
1945, has thirty-eight deep coal mines and fourteen stripping 
operations. About twenty-five per cent of the Pittsburgh Coal 
Company had been owned by the Mellon interests, whereas the 
Rockefellers had a large share in Consolidated Coal. In 1946 the 
production of the new Pittsburgh Consolidation Coal Company was 
twenty-six million tons. The chairman of the board of directors 
of the organization-a subsidiary of the M. A. Hanna interests­
was Mr. George Humphreys, whom President Eisenhower chose 
as Secretary of the Treasury of the United States. The chief rea­
son for this pooling of interests is to eliminate losses and to put 
the coal business on a sound financial basis. Northern companies 
had keen competition from those in West Virginia and farther 
South ; in fact some of the northern mines were more costly to 
operate. This was due to the following factors : 

( 1) dwindling coal sources in the older mines, 
(2) the opening of new mines, and 
( 3) greater unionization with resulting higher wages m the 

northern coal fields. 
In the decade after World War I the Pittsburgh Company 

showed a deficit for seven years. Financial losses plagued almost 
the entire coal industry during the late twenties and the thirties 
of the present century. The 1940-50 period showed a brighter 
picture. Of the 1,800 coal companies in the nation in 1947, some 
1,400 showed a total net income aggregating 265 million dollars, 
but four hundred still showed a deficit totalling six millions. The 
1951 Coal, Annual reported that in the eight years ending with 
1947 the industry's profit after the payment of taxes was 414 
million dollars. This is certainly much smaller than returns of 
other major industries. 
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2. THE TREND TOWARDS MECHANIZATION 

All of the mining companies have tended towards mechanization 
to save costs. Prior to 1885 mining was almost entirely a pick 
and shovel operation, with hand drills, primitive explosive tech­
niques, wheelbarrows, mules and small cars-a dirty, hazardous 
operation with a high accident toll. Production rates and wages 
were low, whereas hours underground were long and tedious. 

Within the past fifty years have come many changes, such as 
the gradual introduction of power machines for drilling, cutting, 
loading; electric trolley locomotives, not only for hauling coal but 
also for transporting men underground to save the long, tiresome 
drag to and from the coal face ; improved and safer explosives ; 
adequate fans to provide fresh air in all areas; rock dusting to 
eliminate coal dust explosions ( the walls are now kept white with 
powdered limestone) ; electric battery lamps for better illumina­
tion; and adequate inspection of mines by company, State and 
Federal mining inspectors. Pennsylvania in 1953 had thirty bitu­
minous mine inspectors and twenty-five anthracite inspectors, all 
appointed by the Commonwealth Government. 

Some of these steps in the direction of improved mining tech­
niques and conditions had their beginnings prior to 1900. For ex­
ample, in 1868 the first law relating to coal mines in Pennsylvania 
was passed. It applied to the draining of mines in Westmoreland 
County. By 1869 the anthracite region had its first law pertaining 
to ventilation, safety lamps, and mine inspectors. 

It is impossible here to list all of the improvements in tech­
nique which have tended to raise production and better the work­
man's conditions. For example, approximately nine tons of air 
must be circulated during the mining of one ton of coal, and in 
some districts as much as fifteen to twenty tons of water are 
pumped per ton of coal. There are some mines so gassy that six 
million cubic feet of methane ( which mixed with air in certain 
proportions creates fire damp, a combustible and explosive gas) 
form in twenty-four hours, but proper ventilation keeps the amount 
down to less than 0.5 per cent. 

Ever since the United States Bureau of Mines was established 
in 1910, continuous efforts have been made to study, control, and 
minimize mine disasters. Besides the continued investigations at 
the Bureau's Pittsburgh laboratories, the nature and cause of ex-
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plosions have been analyzed in an experimental mine at Bruceton, 
thirteen miles away. The management, with the assistance of 
Federal and State authorities, has trained mine personnel and 
rescue crews in the best-known methods of combating under­
ground dangers. Moreover, the stress on safety practice as a 
preventive measure against accidents is constant, and is con­
tinuously advanced by legislation, education, and engineering 
technique. 

The results of the trend towards mechanization may be seen 
by comparison of the average production of a British and an 
American miner. In the United States it required, as figures in 
1940 revealed, 1.7 man hours per ton of coal; in Britain it was 
seven and a half man hours for the same amount. Mining condi­
tions, of course, accounted for most of the difference. Abroad, the 
miner may have to walk several miles underground from the shaft 
pit to his work; further, the coal seams may be too thin for the 
effective use of machinery. 

The decreases in fatalities per million tons of coal mined in 
1951 over the 1935-39 average amounted to 48.6 per cent. Deaths 
caused by explosions have decreased by eighty per cent in the 
past thirty years because of greater safety precautions. Among 
mineral industries the coal miner in recent decades won most of 
the safety awards and citations. Back in the period 1910-1914 the 
total number of fatalities averaged 2,004 per year in the United 
States coal industry; in 1950 the fatalities were but five hundred 
and fifty, of which fifty-eight per cent were due to roof falling 
in the mines and only 0.55 per cent to explosions. The Bureau of 
Mines, it may be added, calls an accident a "disaster" when five or 
more men lose their lives. In the years 1949 and 1950 there was 
no such loss on record. 

3. IMPACT OF THE COAL BUSINESS UPON SOCIETY 

It has been claimed that more mineral wealth has come from 
the Pittsburgh coal seams than from any other mining venture in 
the world. Because about two-thirds of the cost of coal goes into 
wages, one can see that most of this wealth has gone to labor. An 
overmanned industry means less in wages per man. In the coal 
industry during the past twenty years there has been a decrease 
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of about twenty-eight per cent in the number of employees. The 
coal they have mined and processed has increased Pennsylvania's 
heavy industry, such as power, transportation, steel, glass, coke 
with its multitudinous by-products, and hundreds of manufacturing 
enterprises. The wealth resulting therefrom far surpasses that made 
immediately from coal itself. Furthermore, it has brought warmth 
and comfort into countless homes and places of business. 

Directly influenced by and also influencing the coal industry are 
the rail, water, and automotive systems of transport. Then there 
is the production of the massive and powerful machines ( many 
of which are made in Pennsylvania) for digging, drilling, cutting, 
loading, and refining coal, and of the many special safety devices, 
besides head lamps, helmets, and safety goggles, which are de­
veloped and manufactured by private industry. Moreover, coal's 
earnings have built up the private fortunes which have frequently 
founded and funded great colleges, universities, institutes of re­
search ( such as the Mellon Institute), and hospitals. The taxes 
from coal have also helped to maintain education, from elementary 
schools to large universities. 

Art and literature have been inspired by the theme of coal 
mining and by the people who make it their life-work. Nowhere 
else will one find a friendlier people than those who live in both 
the anthracite and bituminous coal regions. Here America's melt­
ing pot has done a leveling which brooks no class differences. 
Their respect for man's life and pleasure does not always adhere 
to law's restrictions. Liquor and gambling are not recent innova­
tions. Whole communities play the illegal "pools." Bootleggers in 
the anthracite field ( in the 1930's) appropriated coal and under­
mined highways, but they kept coal moving to markets which in 
some instances might have been lost to the industry. 

The traveler through the coal regions will no doubt be awed 
by the extensive stripping operations, the stream pollution, the 
"cave-ins" and crooked houses, the burning mine in Scranton 
(publicized in 1953), or the soot and cinders of western Pennsyl­
vania. These are evils, however, to which public opinion and 
legislation are alert. The scars of gutted hills may take years to 
eliminate, but a gradual program of reforestation will be followed 
as has already taken place in some sections. Streams are slowly 
being restored to a reasonable clarity, and eventually the smoke 
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problem will get more attention. Natives of a coal region say, how­
ever, that they would rather see smoke and full dinner pails than 
neither one of them. 

4. THE FUTURE OF COAL 

In spite of a trend to decreased production of coal in recent 
years, engineers who are studying the future energy needs of the 
nation predict that coal will again assume a larger role than at 
present. In an analytical article in the Bituminous Coal Annual 
for 1952 Messrs. Lamb, McElroy, and Pursglove develop this 
theme under the title, "There's Coal in Your Future." They esti­
mate that the over-all energy demand in 1975 will be double that 
supplied at mid-century. This is probably a conservative figure 
in view of the fact that the energy output of the United States 
doubled in the 1925-1950 period. Based on this estimate, a fifty 
per cent increase in the coal requirements is assumed. 

In 1951 the distribution of bituminous coal was: 

To electric utilities ---·---------·--------, ·---------------·-------------------- 105 million tons 
For coke and steel production --------------------------------------------- 125 " " 
To railroads - ------------------------------------------------------------------------ 55 
Other domestic markets ------------------------------------------------- 225 
Exports -----------------------·-------·------------------··-·-·----·-.... ·-----.. -----------··.. 60 

Total ........ --............... - ... -.. -----·-·----.................. _ ...... _ .... __ 570 

If this coal tonnage is to increase fifty per cent, then the 1975 
demand will be 855 million tons. The authorities quoted believe 
that the greatest increase will come from the electric energy re­
quirements for more coal-perhaps more than triple the present 
demand. Coke and steel will almost double their needs; railroads, 
on the other hand, will probably decrease their use of coal as more 
Diesel engines are employed. Other domestic markets will increase 
somewhat but exports may drop. 

Advanced coal mining practice at present consists of four major 
steps : to cut, drill, shoot, and load the coal. Although many 
mines are now equipped to do these separate operations mechan­
ically, those in the vanguard have installed or are planning to 
use an ultra-modern piece of power machinery known as the 
"continuous miner." In 1951 one hundred and seventy continuous 
mining machines were in use, and there were some operations 
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in which the entire production was thus obtained. These industrial 
robots operating on tank-type treads move up to a coal seam and, 
after chipping off the coal, throw it back on a waiting car or 
other transport unit. This continuous process can mine coal at the 
rate of two tons per minute. 

The object of mechanization is the saving of high-priced labor. 
Mr. G. B. Harrington stresses however that the industry needs, 
even more than power machinery, improved labor relationships 
which will result in continuous mining. The United States Coal 
Commission in 1925 studied the cost of mining when operations 
were only part-time. On the basis of a month of twenty-five days 
as a standard, the Commission found that a loss of five days per 
month raised costs five per cent; with half-time operation, costs 
increased twenty per cent, and if only five working days per month 
were scheduled the costs doubled. It is almost certain that these 
costs are much higher, now that more expensive machinery is used. 

Future mining will see greater application of roof bolting for 
safety. Since most of the underground accidents are due to falls 
of the overhanging rock, the recent plan of using long, expanding­
end, flanged bolts to support the mine roof will increase safety. 
It will also eliminate timbering and improve efficiency. There will 
be a wider use of the new giant augurs which can increase pro­
duction to thirty or more tons of coal a man per day. These in­
genious motor-driven bits, three feet or more in diameter, chew 
out coal like a mammoth boring-mole. 

To carry coal there will be various new types of conveyors. Up 
some slopes there are already literally miles of heavily reinforced 
rubber belting, four to five feet in width, utilized now in trans­
porting raw coal from mine to cleaning plant or later in removing 
the waste to a man-made mountain. There are also new types of 
conveyors made of stainless steel, which simply vibrate and shake 
the coal along its route. There have been experiments even with 
pipeline transport, which soon may be used more extensively. As 
to surface mining or stripping, which now provides about one­
fourth of the coal production, this will undoubtedly increase in 
districts where coal is close enough to the surface to be removed 
economically. 

Advocates of a super-power system, in which coal is burned at 
the mines and electric power generated in the process, were pre-
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senting general plans thirty years ago. This concept will be per­
fected as studies and applications of underground gasification, i.e., 
controlled burning in the mine, are completed. The process has 
several advantages: ( 1) a tremendous saving in cost of coal 
transport; (2) the ability to utilize seams of coal so thin that they 
cannot be mined by conventional methods ; ( 3) a first step in 
synthetic fuel manufacture, namely the conversion of coal to oil. 

Coal will always be vitally important because it contains the 
most versatile element, carbon. The hydrocarbons which issue 
from bituminous coal upon distillation are raw materials for the 
ever growing organic chemical industry. There are thousands of 
compounds so obtained which have direct uses or which serve as 
intermediates for the preparation of drugs, vitamins, fibers, flavors, 
perfumes, dyes, fertilizers, insecticides, and paints. We have heard 
so much about the "wizardry of modern chemistry" that we may 
assume this development to be a form of magic. Nothing could be 
farther from the truth. The time, work, and money which have 
gone into research are tremendous but the resultant increase in 
technical knowledge will pay off in future rewards. 

The story of the by-product coke industry is beyond the scope 
of this pamphlet. Its history is closely associated with Pennsyl­
vania. Shortly after the Solvay Process Company built twelve 
Semet-Solvay ovens in New York in 1893, the second by-product 
plant in the country was built at Johnstown, Pennsylvania. This 
unit of sixty ovens was erected in 1895 by the Cambria Steel 
Company (now the Bethlehem Steel Corporation) to make metal­
lurgical coke. Four years later, when one hundred Otto-Hoffman 
ovens were built, even skeptical steel men saw the trend. By 1915 
the Koppers Company-largest coke oven builders and also big 
coal and coke producers-moved from Chicago to Pittsburgh to 
offer its engineers a larger field of development. Its origin dates 
back to 1906 when the United States Steel Corporation brought 
Dr. Heinrich Koppers from Essen, Germany, to design ovens for 
the Illinois Steel Company at Joliet, Illinois. 

Research, such as that inaugurated by the Pittsburgh Con­
solidated Coal Company in association with the Standard Oil 
Company of New Jersey, to study new processes for utilizing our 
coal resources and to develop liquid fuels by improved conversion 
processes will insure us that there will be increasing demands for 
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coal in the future. A study of possible conversion techniques indi­
cates that a partial conversion of coal into liquid fuels will be 
best. The bituminous coal will be heated to distill the volatile 
liquids and release some of the gas of higher calorific power. The 
process itself will be fueled by some of this gas. A solid char, 
suitable for use in heating boilers, will be formed, and the liquids 
will be used by the chemical industry. By a process of hydro­
genation ( i.e., chemical addition of hydrogen gas), the distillation 
liquids can be converted to liquid fuels. The step in which the 
synthetic gas is catalytically transformed into liquid fuels is known 
as the Fischer-Tropsch Process. With American refinements it will 
provide fuels for future industrial needs. Thus coal, which resulted 
from chemical and physical changes in nature ages ago, will be 
subjected to additional man-made changes to suit man's require­
ments. Although it is true that atomic energy transformations may 
alter future plans for energy sources, coal will undoubtedly play a 
large role in any future developments of power production. 



County 
Luzerne 
Schuylkill 

APPENDIX 1 : ANTHRACITE 

1952 STATISTICS OF THE DEPARTMENT OF MINES 
COMMONWEALTH OF PENNSYLVANIA 

Production Average 
Net Tons of Days 
A1ithracite Employees Worked 
13,774,952 28,512 238 

12,977,572(a) 17,937 215 

Northumberland 5,326,146 5,538 210 

Lackawanna 5,303,545 9,717 240 

Carbon 1,899,297 3,279 213 

Columbia 760,695 1,352 222 

Sullivan 24,055 63 206 

Dauphin 868 40 224 

Region 40,067,130 66,438 
(a) Tons included from Lebanon County. 

221 

50 

Fatalities 
37 
22 
10 
10 
8 
5 

92 



APPENDIX 2: BITUMINOUS 

1952 STATISTICS OF THE DEPARTMENT OF MINES 
COMMONWEALTH OF PENNSYLVANIA 

Production 
Net Tons 

Bituminous Days 
County Coal Employees Worked Fatalities 

Washington 13,656,583 11 ,871 168 6 

Cambria 12,072,089 12,172 153 15 

Greene 9,592,879 8,488 174 9 

Allegheny 8,230,420 7,184 176 I 

Fayette 7,523,581 9,154 126 3 
Indiana 6,245,535 5,248 183 5 

Clearfield 5,781,289 4,091 217 3 

W estmorcland 5,252,229 4,906 165 13 

Somerset 4,982,002 5,159 149 4 

Armstrong 3,262,566 2,078 237 

Clarion 2,231 ,809 975 254 

Butler 1,963,063 1,044 210 2 

Jefferson 1,560,065 1,298 175 

Centre 1,009,024 590 214 

Clinton 617,027 160 257 

Elk 589,588 479 176 

Mercer 534,666 287 207 
Venango 447,516 108 295 

Beaver 445,807 191 205 1 

Huntingdon 268,772 354 117 

Lawrence 262,626 92 237 

Blair 208,099 168 191 

Bedford 206,764 327 97 

Fulton 157,614 50 165 

Tioga 62,761 130 74 

McKean 43,847 29 168 

Lycoming 27,034 19 177 

Bradford 7,538 5 232 

Region Total 87,308,999 76,676 5,199 62 
(Av.) 186 
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