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LESSON 1 HISTORY OF COAL MINING

LESSON 1

HISTORY OF COAL MINING
l‘ .
The exact date of man’s first use of coal is lost in antiquity. The discovery that certain

black rock would burn was undoubtedy accidental and probably occurred independently and

1J

many times in the world over thousa sV, It is quite likely that these independent

discoveries were made when primitive m ched to build camp fires on exposed lf_(j/_.ges of a
black rock, then was amazed when it caught fire. -

The Chinese recorded the use of coal 1100 years before the Christian Era and from the
Bible we learn that King Solomon was familiar with coal in what is now Syria®’. In Wales,
there is evidence that the Bronze Age people used coal for funeral pyres, and it is known that
the Romans used this fuel. There are other ancient references. WZ‘ 7 R,

So the knowledge that coal would burn, and even some uses of that knowledge, go back
thousands of years. However. practical and consistent use of coal seems to date to England
in the Middle Ages.

In the Americas, there is evidence here and there of occasional use by the Indians.
However, the first recorded discovery of coal, in what is now US, was by French explorers,
who reported an outcrop exposure on the leljrr)‘g“i_b;_l_{ﬁr in 1679. Following this, other
discoveries were made by French and British explorers, but the first recorded actual usage
was in Virginia in 1702, where a French settler was granted permission to use coal for his
forge.

Earliest recorded commercial mining was in 1750, from the James River coalfield near
Richmond, VA, a deposit n abandoned. Besides local consumption from this field,

%e la, New York, and Boston.

shipments were made to Phila

At first, all coal was hewed by hand from the solid bed by use of pick and bar. It was

then shoveled into baskets, boxes, or wheelbarrows and dragged by men, or women, to the
outside or to the foot of a shaft. Later, cars were developed but still drawn over wood plank
by humans. As time went on ', iron straps, then rails, were used for the cars while P,E‘I_GE’%?
ponies. or horses did the pulling. {0“‘3 %{ﬂ%

Gradually, black powder was introduced to blast down the coal, but undercutting,
sidecutting . and drilling were still done by hand. During the late 1700s and 1800s, a number
of basic developments greatly aided the mining of coal. The first steam engine was invented
by James Watt in 1775 in Britain to pump water from coal mines, a very important

application that made it possible for mines to go deeper™

. The first rail transportation was
for mining, the first steam locomotive was developed in 1814 by George Stephenson in
England for a colliery, and the first electric locomotive was developed in 1883 in Germany for
underground use. \ _

Mechanization of operations at the face started befor 1900 with development of punching
. —v——‘_——_\
Ll l .
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machines and chain-type cutters for undermining the coal seam before blasting, of coal and
rock drills, electric and compressed air locomotives, and even some early experiments with
continuous mining machines.

Longwall mining was used here and there in the US until about 1910, particularly in
Illinois, but then became noncompetitive with room-and-pillar methods in thicker seams that
better lent themselves to mechanization. In the meantime, longwall continued to be
dominant in Europe and Asia because of thin coal and depth of cover.

During World War I, the Germans developed the longwall scraper for continuous
loading onto a chain conveyer at the face. This was followed by various types of shearing
machines developed in several countries. However, the most important development was in
hydraulic, self-propelled roof jacks and chocks that greatly reduced the manpower formerly
required to set and reset individual jacks and to build ¢ribs by hand. ﬁm

With these developments, US coal companies again became interested in the longwall
system. Numerous modifications and a general “beefing-up” were found necessary for US
conditions but, after some failures and misapplications, longwall mining has become practical
in this country, providing mining conditions are right, as attested by the gradually increasing
number of units.

Surface mining was the earliest method of extracting coal. It consisted of recovering coal
exposed in streamm%& and visible outcrops with zero to a few feet of loose dirt cover. Under
deeper cover and under rock the cheapest method—in fact the only means of recovery at
first—was by .underground mining, so surface developments were insignificant until about
1910, although, here and there, slip and cart scrapers drawn by mules were used to a very

small extent.

NEW WORDS AND EXPRESSIONS

antiquity [en'tikwiti] n. &4, & A4 solid ['solid] a. LAYy, R B Y, STAR Y
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discovery [dis'kaveri] n. K, B R EY pick and bar 5 FEFFF
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deposit [di'pozit] vt. vi. FER, LR ~ shovel ['[avl] n. 4%, 4%
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NOTES
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(2] in what is now Syria £ BLTE W AFI . # J5 . what is now Syria 24118 in i EiE
X EREEIEMNA, @ in what follows #1F , ZE F 3C .
(3] As time went on FE I HERS . as A, 2 BB .
(4] a very important application what made it possible for mines to go deeper —Fff %
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has made it possible for mankind to communicate with each other over a long distance. JG£k

FL 110 & Bl N A T A 1 3 B R TR 445
EXERCISES

Serious Problems in Face of the Mining Industry

For many years the continually improving productivity in US coal mines was the envy of

the world. Such steady improvemerft meant a fairly level,or even slightly declining, price to
the consumer despite large increases in wages,r;a_t;als,taxes.and other costs of r%uction.
However, this trend has drastlcally declined since 1968 because of the new <tr1ng%( Federal
safety regulations; r1g1d controls on surface water, and air pollution;and the mass of newly

introduced,and constantly changing, bureaucratic reports. See Fig. 1. 1.

40+

Surface
mine
productivity

R Total coal mine
Productivity

Productivity

productivity

1940 1945 1950 1955 1960 1965 1970 1975 1980

Fig. 1.1 Productivity per man day
Metric equivalent: 1 st X 0.907 184 7 =

The problem now is to not only meet the new safety and environmental requirements
but, at the same time.to revive the steady progress of the past.

Reserves of aLLfossiI—fi;Hé are limited. but the Untied States has more reserves in coal
than in c—)ﬁ,éas,oil shale,and tar sands combined. Even if coal reserves are over estimated,as
some in the industry believe, the relative dominance compared to other fossil fuels
apparent, Table 1. 1. Reserves of all fossil fuels are finite, so for the long pull the world is
fortunate in having nuclear energy. The distant future may see all fossil fuels consumed for

higher uses than boiler fuel, for example, petrochemicals, lubricants, gasoline, chemicals,

etc. ) 3_} S
<" ﬂ Y
Table 1. 1 US Reserves of Fossil Fﬁels Expressed in Heat Value
Reserves Coal QOil Natural gas Tar sands Oil shale Total
Quadrillions of Btu* 17 307 2 373 1 906 7 4 060 25 653

% Metric equivalent: 1 BtuX1 055, 056=].
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Despite the tremendous importance of coal.the industry is faced with serious problems,

such as: - a\z\#

(1) Air and water pollution both at the mines and at the consuming end.
(2) The tﬁi

(3) Public outery against surface mining and lack of satisfactory restoration in some

cases. - 6‘%‘&‘ 711‘\)]\ :')Eﬁ%@? %7{’ A ?fﬁ

(4) A shortage of qualified supervisory?and engineering personnel, as well as mine

‘rybigrs new Federal safety regulations.

workers, to meet the growing demand for\coal and the increasingly more difficult mining

conditions. ST

. . . " -
(5) A need to improve machinery, techniques, and man?lgenal ability to resume the
Y S—
former yearly improvement in productivity and cost. - )‘gbiﬁ)
There are certainly solutions to all of these problems, which are challenges that a young

person entering the industry should welcome as great opportunities.
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LESSON 2

ORIGIN OF COAL

That coal has formed from accumulations of plant material has been well established.

Estimates indicate that approximately 0.9 to 2.1 m (3 to 7 ft) of reasonably compacted plant
material was required to form 0. 3 m (1 ft) of bituminous coal. What were the conditions
that so many times permitted the accumulation_af_éreat thickness of plant material that
sometimes blanketed hundreds and even thousands of square miles""” 7

(Canditions similar to at least some of those ’that must have prevailed in the geologic past
exist today in a wide variety of swamp areas in dlfferent parts of world®, -

Accumulation of vegetal matter is now occurring in areas of the world ranging from
subarctic to tropical re’éﬁ‘ltlng in formation of peat. Two major types of peat land can be
recogmzed: (1) that developing on continental interior areas relatively elevated above sea
level, and (2) that forming in low coastal areas close to sea level. In both types of areas, peat
formation requires that growth of vegetation exceed that of decay and that the plant material

©J. Both types of peat land meet

be allowed to accumulate and not be removed by erosion
. . - . - T —— .

this condition because they are in poorly drained areas where high levels of ground water

protect vegetable from normal rapid decay™

Small peat bogs also occur in a variety of small undrained depressions, both in land and

on coastal areas. Originally in these bogs only water—dwellmg plants grew, but as the

ﬁmallow border areas of these depressions filled in, larger plants, including trees, gradually
were able to grow and prog‘r_e_sswely fill the depression. In some places these bogs,
commonly ranging from only a few féres up to a few hundred acres, are still unfilled, and the
process of peat formation is continuing. )

The character of most of the widespread coal seams that occur in the rock sequence
indicates that they formed under conditions similar to those found in modern coastal or near-
coastal swarﬁp\s'}\ The Everglades of Florida, the Okefenokee Swamp of Georgia, and the
Dismal S'\'—v_:I‘IEp of North Carolina and Virginia are modern examples of such swamps.
Extensive peat lands adjacent to the northwest coast of Europe also suggest conditions with
many similar characteristics. N4 N "al .

The accumulations of peat found on and in the sediments deposxted as the delta of the
Mississippi River have a somewhat different history but many similar characterlstlcs. The
several layers of peat and associated strata of the delta indicate conditions were much like
those that prevailed during formation of the great coal deposits of Pennsylvanian age in the
eastern United States and in similar strata in other parts of the world. Fig. 2. 1 diagrams_the
distribution of peat on a modern delta plain. a @

% Coastal swamps are more likely to be preserved than inland swamps because they have a
better chance of being covered by the sea and buried by sediments deposited on the sea floor.
o



LESSON 2  ORIGIN OF COAL
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The climateprevailing during the time the éxtensive coal swamps existed is believed to

have been temperate to subtropical. It may have been much more uniform gve —areas .
of the earth thap is-tsus today. ARasie DR A & lg V“W&%F&;Wﬂ &

x} In summary, conditions necessary for accumulation of peat that could be subsequently

%eo@ted to coal are: :%JJC’)
1) Swamp or marsh environment and climate favorable to plant growth. %\'é %Lﬁ‘)

2 So/m:subsidence (sinking) of the area during accumulation of vg'gétaal debris, or
c%é‘fpéztion of deposited plant material, permitting furt +er accumulation, — ¢ fﬁ%

3) Sufficiently wet conditions to permit excLsmn of air from much_of the vegetal
material before it decays, and sufficiently rapid accumulation to t%_iiv_agt bact\e‘ria% action, even
in water of the swamp. Acidi\t_’)?‘gf the swamp water normally prevents bac‘terial action at a
few inches or a few feet below the water level in the swamp. »

4) Prox'n'fi%y to the sea or a subsiding area so that vegetal mat%ﬁcan be buried by
sedimentg‘w eén‘ﬁ?el |sea level rises or the land subsides. 3 § w

5) Site of accumulation such that rem/val by erog.ig% does not subsequently occur.

s peat accumulated, the weight of the top laye'l::s of eagcompacted the lower layers,
pr{;marily by squeezg}g out large amounts of water. Varﬁ%ﬁéchemical effects and bacterial
action on the—veg\éf‘able debris also took place in he swamp environment. Burial by
sediments, physical-chemical effects associated with the changed environment, and loss of
water and volatile n_mterials resulted in formation of lignite, the earliest stage in the
formation of coal. g@fl %ﬁ

With increasingly deeper burial, pressure continues to compress the lignite, and the e
increase in heat associated with the increasing depth of burial will further devéljét_il_iﬂ
coal-forming materials. The rank of the coal became progressively higher, rising from lignite

. L 8 . . : . : .
through subbituminous, bituminous, semianthracite, and anthracite to meta-anthracite.
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« 7 .



RO LEEE

BK AE 8%

estimate [‘estimeit] wt. fhit f& 4, FiB, FF4r

indicate [‘indikeit] vt. 87, ¥5 11, B, RIE

approximately [ proksimitli] ad. iE i3 , K2

reasonably [‘riznabli] ad. &M, /N iE #b , 38 24

compact [kempakt] a. BH M, L5 LK

o [ RE L EHL

v'bituminous coal [ bitjuminas koul] Ml
* thickness [6iknis] ». B, % (&), F% .,k F)
~blanket [ blegkit ] v, B %

mile [mail] ». 8,0 (1 M =1, 609 km)

_prevail [ priveil] vi. on(upon, with) B it , 47 , & &

geologic(al) [dzislodzik(al)] a. H i (%)Y
~pariety [varaiati] n, ZHEAL, FHE, [a~ R
v'swamp [swomp] n. B &, E B KH
vegetal ['vedsitl] a. HHY
n HY L BRE
v subarctic [sabaktik] a. EILHE, FILRH
Rl B
tro(J al ['tropikal] a. #HF 1Y , O T #HF 1Y
formation [ formeifon] n. X .M . B &, B
 beat [pict] n. P 3%, 4
continental [kontinentl] a. B i , K Bt 4 B9
“wgterior [Mqtiorio] a. FRAY, P it , B IR
n. WER, A, 9%, WL
elevate [eliveit] v B FFE
coastal [koustal] a. ¥ 5 ) , ¥S W8 B 19
Jexceed Liksid] vz, #d,85d
decay [dikei] v. n. fE£:, B
remove [rimuv] ot B3, 8, M E B H
‘\/erosion [frouzen] n. J& M, &1k
drain [drein] w. HiK, BT, 8 R
protect [ pratekt] vt. fRH", B
Jdebris [‘debri:] n. B R EB BA BT JEA
~ bog [bog] n. B35, B &
originally [oridzonali] ad. B4, 5%
\/Q-watear—dwelling KK
\/depression (diprefon] n. B, MHb , X Hb , 75 &

acre [eika] n. FH (1 EHE T 40.47 N E K
6.07 @)
Florida,Georgia, North Carolina 3 EH M 4
extensive [ikstensiv] a. K, E M, KEHH,
KEHEK
delta ['delta] n. =AM . =D
Mississippi River % 7§ f4 t i
Pennsylvanian age B4 ¥ B L4
plain [ plein] n. &
~ a. HREM EEM
\yeserve [prizawv] vt o7, HE B
n 2K, R X
inland [‘inlend] a. P9 H#1£ , E P (4
n. A
«'bury [beri] v ¥ 5, 88, =
\//Secﬂjment [‘'sedimont] n. JLF, TTF Y
subtropical [‘sabtropikal] a. ¥ #4#f B9
scniform [junifom] a. —#E 8, 251
summary [‘samori] a. BE#E 1, FE K
n B BE R
\subsequently ['sabsikwantli] ad. B J5 #s . J5 3 4o

M

» ];/onvert [ken'vait] v, #5735 , A $t

favorable [feiverabl] a. ¥ BB, & #H, it AE K
(A R HEAE R
subsidence [ sabsaidons,sabsidons] ». JL[G, T,
Tk
sinking [ sipkig] ». JLf&, T U0, % H
~Jexclusion Liksklugen] . H 5 , HEBR 4

. sufficiently [ safifontli] ad. B % H#i, 7 2 #1 , B 1 {F

e
thwart [Bwoit] vr, %, BLEE , B IK
bacterial [ bektiarial] a. 40 & i)
Acidity [siditi] n. BEBK , R
\/volatile ['volotail ] a. 553 & 1Y
n EEZY
« lignite [lignait] n. #& % (=brown coal)
\anthracite [‘zn0resait] n. JGHRME , B8 1

*  meta-anthracite 45 i 14§



